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Abstract

Purpose: Research indicates that having irrigation water
sources near farms can reduce infrastructure costs,
improve farmers’ productivity and income, and foster
rural development. On average, farmers cultivate three
plots in different areas due to land availability,
affordability, and proximity to these water sources.
However, in the South Tongu District, farms in water
catchment areas are located upstream, which makes
accessing irrigation water difficult. Attempting to draw
water from a neighbor’s farm can lead to conflicts. Given
these challenges, it is essential to examine the needs of
farmers and their access to irrigation resources. This paper
examines smallholder farmers’ needs for irrigated crop
production in the South Tongu District of Ghana.

Methodology: A structured questionnaire survey was
randomly administered among 120 smallholder farmers
from April to May 2023 in six purposively sampled
potential irrigation communities. The survey questions
focused on farmers’ needs and access to irrigation water
sources. Our study is further rooted in utility maximization
and risk aversion theories to understand farmers’ choices
with lower uncertainty, potential losses, and the option
that provides them with the greatest satisfaction. The data
were analyzed using SPSS and Excel.

Findings: We found that the district has fertile arable
lands and abundant water sources. However, farmers
expressed concern that farms are not close enough to these
water sources, making it difficult to irrigate their crops.
Almost all responding farmers (98%) were located far
from available streams and the spillage from the Avu
Lagoon (75%). About 67% said the Lower Volta River
was not near their farm. Another 57% found that the
Tordzi River was not nearby, and they cannot afford the
cost of irrigation installation. Even those farms near water
sources relied on rainfall (78%), indicating the need for
infrastructure support. Responding farmers indicated a
strong need for credit support to invest in irrigation
technologies. About 74% requested canal development,
while 71% sought support for irrigation equipment.
Additionally, 64% needed technical support, and 54%
requested general extension assistance for irrigation
practices.

Unique Contribution to Theory, Practice, and Policy:
This study contributes to making farmers rational and
cautious actors towards resource allocation for
improved irrigation benefits. The findings will help policy
to tailor interventions based on farmers’ socio-economic
growth and psychological realities. Moreover, the findings
will contribute to the development of policies and support
systems to improve farmers’ satisfaction with irrigation
practices.
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INTRODUCTION

In Sub-Saharan Africa, water scarcity resulting from climate change impacts and the lack of
access to water sources for agriculture have become major concerns for smallholder farmers
(Abegunde et al., 2019; Ofori et al., 2021). Past studies have shown that water sources are not
close enough to farms, leading to an increase in irrigation infrastructure development costs for
farmers (Falchetta et al., 2023; Siderius et al., 2024; Sun et al., 2021). Studies by Durga et al.
(2024) and Pereira et al. (2023) indicate that farmers tend to encounter a lack of infrastructure
and technologies to adequately manage water sources for agricultural production. Furthermore,
Diallo et al. (2020) emphasized that smallholder farmers experienced climate change impacts
on their crop production, resulting in increased susceptibility to food insecurity.

Additionally, utility maximization theory outlined why some farmers were unable to engage in
irrigation (Ferrari-Toniolo et al., 2020; Pratiwi et al., 2022; Touch et al., 2024). The UMT can
be applied to farmers’ desire for irrigated crop production (Kemeze et al., 2020). In its
application, farmers will aim to maximize their overall utility by selecting agricultural practices
that yield the most significant benefits (Schulze et al., 2024). Therefore, with the existing
constraints of climate change in the forms of unpredictable rainfall and rising temperatures,
farmers may choose to adopt irrigation to enhance crop yields, ensure food security, and
increase their incomes (Touch et al., 2024; Umer et al., 2024). These farmers can mitigate the
risks associated with water shortages and drought with greater satisfaction (Monteiro et al.,
2024). However, in the South Tongu District of Ghana, where this study is focused, farmers
tend to rely more on rain-fed agriculture (Baffour-Atta et al., 2025; Martey et al., 2025). This
reliance has resulted in low productivity and yields due to limited access to irrigation water
sources (Acheampong et al., 2018; Nchanji et al., 2023).

In Ghana, particularly in the South Tongu District, smallholder farmers are struggling for water
to irrigate their crops (Ankrah et al., 2023; Dinko & Nyantakyi-Frimpong, 2023). Meanwhile,
South Tongu is an agricultural hub, and irrigation is critical for crop production, especially
during the dry season. The closeness of farms to the Volta River Basin offers great irrigation
potential (Liersch et al., 2023; Smits et al., 2024). However, those farmers upstream of the
basin raised worries about the long-term viability of irrigated crop production (Yiridomoh et
al., 2023). Many farmers were unable to afford the cost of lifting water from water sources to
their farms (Balana & Akudugu, 2023; Guba et al., 2023; Namara et al., 2014). Instead, they
relied on rain-fed crop production (Klutse et al., 2021; Otokunor et al., 2023; Yeleliere et al.,
2023). Nevertheless, Bernoulli’s (1738) risk aversion theory emphasized that irrigation could
provide a stable water supply, improve yield, ensure food security, and provide stable income
for farmers (Mupaso et al., 2024). Farmers could further mitigate production risks and enhance
their resilience if irrigation is used as a rational choice for long-term and economic security
(Ahmadi et al., 2025; Elmahdi, 2024). Despite the positive contributions of irrigation, farmers
still rely on rainfall, especially in the South Tongu district (Mensah et al., 2018; Sarku, 2023).

According to Bernoulli’s (1738) risk aversion theory, individuals prefer choices with lower
uncertainty and potential losses, even if riskier alternatives offer higher potential gains
(Lejarraga & Hertwig, 2022). Most people dislike ambiguity, and when faced with a tough
decision, they will generally go for the “safer,” risk-free option (Begho & Balcombe, 2023;
Levy et al., 2010). Therefore, farmers who face climate variability and financial constraints
might exhibit risk-averse behavior and become hesitant to adopt irrigation (Katic & Ellis, 2018;
Tai et al., 2024). Additionally, inadequate technical support contributes to farmers’ low
irrigation adoption rate (Asfaw & Mekonen, 2024; Serote et al., 2023; Tesfaye et al., 2021). As
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a result, these farmers are unable to minimize the risks associated with rainfall dependency
(Bedo et al., 2024; Datta & Behera, 2024).

The South Tongu District is endowed with rich water sources such as rivers, streams, and
groundwater, which farmers can use for irrigated crop production (Agodzo et al., 2023; Nikoi
& Alorbu, 2023). However, some studies have shown that farmers failed to utilize available
water sources for agricultural production, unlike in other regions where irrigation thrived
(Bessah et al., 2022; Suri, 2019; Tuffour et al., 2023). Farmers continued to rely more on
rainfalls with low productivity and yields (Azumah et al., 2020; Klutse et al., 2021). It is critical
to demonstrate through studies that the availability of water sources in South Tongu could
contribute to long-term irrigated crop production. Past studies demonstrate that the success of
irrigated crop production depends heavily on water availability, access, infrastructure, and
energy/electricity (Bazzana et al., 2023; Danish et al., 2017; Karimi et al., 2024; Manasseh et
al., 2025; Yang et al., 2023). Additionally, irrigation equipment availability and cost could have
a substantial impact on irrigated crop production (Ullah et al., 2023; Umer et al., 2024).
Similarly, farmers’ low irrigated crop production is attributed to high irrigation equipment costs
and inadequate irrigation training (Abdallah et al., 2023; Akrofi et al., 2019; Bowan et al.,
2023; Dinye & Avyitio, 2013). For these reasons, some studies have shown that indigenous
knowledge and skills can be mobilized by the government in the development of rural irrigation
infrastructure to help farmers minimize costs (Chanza, 2018; Makate, 2020). According to
Angom & Viswanathan (2023), farmers experienced improved productivity, yield, and income
due to irrigation infrastructure access and technical and financial support from government
projects.

Problem Statement

The abundant water sources of the South Tongu District could sustain irrigation farming.
However, farmers still rely on rain-fed agriculture for various reasons. Even farmers located
upstream appear not to draw water from nearby sources for irrigation. Some are reluctant to
invest in irrigation water storage facilities or reservoirs. Only a few farmers utilize available
water sources for irrigation. The factors contributing to the low level of irrigated crop
production among farmers in South Tongu remain unclear and insufficiently explained.
Moreover, theoretical studies linking utility maximization and risk aversion theories to farmers’
decisions regarding irrigated crop production are limited. It is crucial to understand the real
needs of farmers to be able to build their capacity to drift away from rain-fed production to
irrigation systems. Considering success stories of irrigation in other countries, it is possible to
demonstrate that the available water sources in South Tongu could contribute to long-term
irrigated crop production. This study, therefore, examines smallholder farmers’ needs for
irrigated crop production in the South Tongu District of Ghana. The findings will help
policymakers and stakeholders to make informed decisions in addressing water management
needs for farming communities to enhance productivity, yield, and livelihoods. Moreover, it
could encourage support systems to efficiently use water, reduce uncertainty, and improve
farmers’ satisfaction and productivity through irrigated crop production. Additionally, the
study will contribute to existing literature on theories in economics and agriculture production.
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LITERATURE REVIEW
Theoretical Review
Utilities Maximization Theory

Bentham (1789) developed a theory of utility as a measure of pleasure derived from actions
(Long, 2017), which Mill (1848) later elaborated by emphasizing individual utility in social
and economic contexts (Hansson, 2022). Jevons (1871) and Menger (1871) independently
introduced the concept of marginal utility, highlighting its role in individual decision-making
and utility maximization within economic theory (Moscati, 2019). Walras (1874) further linked
utility maximization to market equilibrium, laying the foundation for modern decision theory,
which has since been expanded by contemporary economists through the use of mathematical
models (Muller, 2021).

Utility maximization (UM) contributes to the understanding of human decision-making,
particularly in modern economics, where individuals or households aim to maximize their
satisfaction or utility (Loewenstein & Ubel, 2008). They do so while facing constraints such as
limited income, resources, and risks (Raja & Alias, 2024). UM is a concept that is also used in
agricultural economics to explain how farmers decide which irrigation system investments to
make (Katic & Ellis, 2018). In Ghana, irrigation is an essential tool for increasing crop
productivity and lowering risks because the agricultural sector is vulnerable to unpredictable
rainfall patterns and droughts (Maleksaeidi et al., 2017). As illustrated in Figure 1 below, the
utility maximization theory (UMT) is used in this study to explain how farmers make decisions
regarding the adoption of irrigation systems on their farms (Sarku et al., 2020).

Ghanaian farmers, like those in other developing nations, are vulnerable to several climatic
constraints (Antwi-Agyei et al., 2018). The most common climatic challenges are flood and
drought (Gosling & Arnell, 2016). Irrigation can reduce these risks by ensuring a regular water
supply, a critical factor in agricultural productivity (Faures, 2013). UMT explains why farmers
could be reluctant to invest in irrigation systems. Farmers often compare the installation,
maintenance, and operation costs against the expected benefits, such as improved yields,
reduced risk, and higher economic returns (DeJanvry et al., 1997). The utility function can be
viewed as a relationship between an individual’s preferences and the goods or services
consumed, reflecting a trade-off between income, consumption, and risk mitigation (Frey &
Stutzer, 2014). In the case of farmers, utility can be defined in terms of financial outcomes,
satisfaction from reduced risks, improved yield, and food security (Diallo et al., 2020).

UMT can be applied to irrigation farming in Ghana, especially in the South Tongu district,
where farmers mainly rely on rainfall, which renders them vulnerable to climate-related
fluctuations (Antwi-Agyei et al., 2018). The use of UMT in this context could provide a more
profound understanding of the factors affecting irrigation implementation among farmers
(Sarku, 2023). For instance, a study by Smith and Ulu (2017) showed that risk aversion,
financial considerations, technology accessibility, and markets were among the major factors
affecting utility maximization choices among farmers.
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Final Irrigation Decision
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Figure 1: Farmers’ Irrigation Decision Framework

Farmers behave in a way that makes sense to obtain the most benefit (Savari et al., 2023). When
making decisions, it is important to consider bounded rationality as a limiting factor (Botzen
et al., 2025; Puranam et al., 2015). Classical economics asserts that farmers have all the
information they need and make choices that maximize their utility (Carter, 2016). However,
according to bounded rationality, farmers often do not have all the information they need. They
do not have enough time or are unable to analyze (Musshoff & Hirschauer, 2011; Xi & Zhang,
2020). For instance, a farmer might stick with traditional farming methods because they do not
have access to new information or training on better methods, even if those methods could
bring them more money. Additionally, a farmer choosing between crop varieties may analyze
inputs, market prices, and expected yields before deciding (Lehmann et al., 2013). This
approach, however, assumes that farmers have full access to information, perfect foresight, and
unlimited cognitive capacity—assumptions that are rarely met in real-life farming situations.

Tian etal. (2023) indicate that social influence is very important in how farmers make decisions.
In many rural areas, peers, family members, and community leaders often have a say in what
crops to grow, whether to use new technologies, or whether to join a cooperative (Asprooth et
al., 2023). Farmers may choose a method because it is good for business, fits with community
practices, or is used by respected neighbors. This evidence shows that social pressures and
expectations are a part of what it means to act rationally (Ramoglou et al., 2025).

Lastly, farming behavior is greatly influenced by non-economic factors such as gender roles
and tradition (Bhujel et al., 2024). In most traditional societies, gender determines who can
obtain land, credit, and extension services. This scenario often puts women at a disadvantage
(Andrews et al., 2025). Local customs also decide what kinds of crops are grown or how they
are grown, even if other methods might be more profitable (Noort et al., 2022). These factors
show that utility maximization can influence behavior to some extent, but social structures and
cultural values have a much bigger effect on decisions (Gavrilets et al., 2024). Additionally,
these entrenched social norms can hinder innovation and limit the adoption of more efficient
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agricultural practices (Saberi et al.,, 2018). As a result, many communities may miss
opportunities for growth and sustainability in their farming operations.

Aversion and the Role of Irrigation

According to UMT, individuals who are risk-averse generally make choices that lessen their
exposure to uncertainty. Ghanaian farmers in regions susceptible to drought face considerable
losses from unpredictable rainfall. Studies have indicated that irrigation could alleviate the risks
linked to unreliable rainfall. Irrigation systems that supply more dependable water can lower
the likelihood of crop failure, enable multiple cropping seasons, and enhance the expected
utility (Koundouri et al., 2006). In this scenario, farmers might opt to invest in irrigation
systems, such as drip or sprinklers, to guarantee a consistent water supply. Aside from ensuring
a consistent water supply, irrigation can reduce water wastage and improve farmers’ resilience
to unpredictable weather patterns. Farmers can protect their crops from drought effects.
Therefore, farmers’ adoption of irrigation systems would not only mitigate the impact of
drought on their crops but also increase their yield and income and improve livelihoods.

Irrigation systems entail both initial investment and ongoing expenses. The cost associated with
establishing irrigation systems covers infrastructure, equipment, maintenance, and others (Ara
et al., 2021; Ward, 2010). These investment costs are often significantly high for Ghanaian
farmers in South Tongu, making them risk-averse and reliant on rainfed production. However,
based on UMT, farmers will only commit to irrigation if the anticipated benefits surpass the
costs involved. For instance, if farmers can observe improved productivity, increased earnings
from increased yields, and the capacity to cultivate crops during off-seasons, their utility would
be elevated (Chandio et al., 2020).

Nevertheless, financial limitations, access to credit, and government support can impact a
farmer’s capability and decision to invest in irrigation systems (Bjornlund et al., 2017). Some
theoretical studies demonstrated that the availability of funding options impacted farmers’
decisions to adopt irrigation. In Ghana, many farmers have encountered financial constraints
that hinder their ability to cover the initial costs of irrigation systems (Amoah et al., 2018).
UMT confirms that without credit or financial support for farmers, the costs associated with
irrigation systems may surpass the anticipated advantages. Some past studies found that when
farmers obtained low-interest loans or government grants, their expected utility from investing
in irrigation systems grew (Shah et al., 2020). However, in the absence of such support systems,
farmers, particularly in South Tongu, were reluctant to invest in irrigation infrastructure,
fearing potential losses from unforeseen events, such as the reclamation of farmlands by
landowners. Additionally, farmers feared incurring debts under such a scenario, thereby
increasing their risk aversion. This illustrates the importance of credit support for farmers.

Irrigation has the potential to enhance income generation by allowing farmers to diversify their
crops, boost yields, and reach higher-value markets (Chengappa, 2018). UMT explains that by
optimizing income generation through expanded crop production and improved market access,
farmers can enhance their overall well-being. Furthermore, as mentioned earlier, irrigation
facilitates multiple cropping cycles in a single year. It also increases the quantity of produce
sold, thus contributing to stable income (Fischer et al., 2022). Therefore, the capacity to
maximize income and ensure a consistent revenue stream is an important consideration for
farmers’ choice to implement irrigation (Mango et al., 2018). Otherwise, these farmers become
reluctant to invest in irrigation systems, as is the case with those in South Tongu.

The impact of government policies on the promotion of irrigation is yet another essential factor
affecting utility maximization choices (Alcon et al., 2014). Policies that offer subsidies or credit
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support for irrigation infrastructure can alleviate the financial pressures on farmers and improve
their capacity to invest in irrigation (Diao et al., 2010). Additionally, government initiatives
that aim to enhance water availability for irrigation and provide training in water management
can also add to higher utility, making irrigation more efficient and accessible to smallholder
farmers.

Despite the benefits of irrigation, Ghana faces several obstacles in optimizing its utility through
irrigation systems. These include high initial, operation, and maintenance costs, infrastructure
limitations, and knowledge gaps (Baldwin & Stwalley, 2022). Farmers may avoid investing in
irrigation if they perceive the costs to outweigh the benefits, especially when financial support
is lacking, which highlights their risk aversion. Additionally, the scarcity of water sources and
irrigation infrastructure in rural areas also limits the efficiency of irrigation systems (Osei,
2015). Over-irrigation or poor water management can cause soil erosion and deplete water
sources, jeopardizing the long-term viability of irrigation practices. Therefore, enhancing
utility through irrigation requires a comprehensive assessment of sustainable techniques
(Koundouri et al., 2006).

Many farmers lack the technical expertise required for the effective implementation and
maintenance of irrigation systems (McGinnis & Ostrom, 2014). Insufficient training and
extension services can lead to ineffective use of irrigation technology, thereby limiting the
potential utility benefits derived from such systems (Amoah et al., 2018). This lack of expertise
can result in poor water management, inefficient use of resources, and reduced crop vyields,
highlighting the need for government and stakeholders to invest in training programs and
extension services for farmers.

In South Tongu, there are not many subsidies or training programs for farmers, which might
contribute to farmers’ productivity and resilience. Right now, getting government subsidies for
products such as fertilizers, better seeds, or irrigation equipment is not always easy and is often
limited by paperwork and a lack of outreach. In the same way, some NGOs and agricultural
extension services teach farmers about new farming methods and climate-smart practices.
However, many smallholder farmers are still not receiving the help they need. A viable and
doable plan would be to increase targeted subsidies along with practical, locally tailored
training programs. The proposal would work best if it were done through existing local
structures and cooperatives to make sure everyone has fair access and the programs last.

Contextualizing Utility Maximization and Melioration for Farmers

With regard to utility maximization, a farmer aims to plan long-term goals, such as selecting
crops that will yield the highest return over multiple seasons (Robert et al., 2016). Such an
endeavor would involve balancing immediate and future benefits. For example, they might
invest in soil improvement or agroforestry that pays off in the long term (Herrick, 2019).

Melioration generally refers to the tendency to pursue immediate smaller rewards over long-
term larger ones. Regarding melioration in agriculture, a farmer may focus on short-term cash
needs by choosing to sell crops immediately (Mukhtorov et al., 2023), even though storing
them for a later sale might yield higher profits (Sommer et al., 2013). This immediate decision-
making, focusing on short-term rewards (like cash flow), is an example of melioration, where
the farmer does not fully optimize long-term benefits (Adolph et al., 2021).

In economics, the consumer maximization problem involves optimizing utility subject to
budget constraints (Lahiri, 2020). According to Tesfaye et al. (2021), a similar equation can be
framed to understand the allocation of limited resources (time, labor, and capital) between
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farmers’ competing needs or objectives. Farmers often face decisions involving the allocation
of scarce resources such as land, labor, and capital (Tesfaye et al., 2021). These decisions might
revolve around choosing crops, fertilizer use, and investment in new technologies, in this case,
irrigation systems (Ara et al., 2021).

In applying utility maximization, farmers ideally aim to maximize their utility (e.g., overall
crop vyield, profit, or sustainability) over the long term (Umar, 2014). This could involve
decisions such as investing in more sustainable farming practices, even though the benefits
(such as improved soil fertility or higher yields in the future) might not be immediately visible.
Therefore, utility maximization for farmers would focus on balancing immediate needs with
long-term agricultural success and sustainability (Singh et al., 2016).

In terms of melioration, Sims et al. (2013) showed that farmers might often focus on immediate
rewards rather than long-term planning. For instance, farmers might sell a crop quickly at a
low price because they need immediate cash instead of storing it for a later period when prices
could be higher. This reflects short-term decision-making that optimizes immediate benefits
rather than considering the long-term benefits (Sims et al., 2013). In this case, the behavior
aligns more with melioration, where farmers constantly seek short-term solutions without fully
considering how long-term utility could be affected. The general form of the utility
maximization equation is expressed in equation (1) below as:

Utility maximization =U(x, x2,...,Xn) D
Where:
U = the utility function, representing the well-being or satisfaction of a farmer.

X1, X2,..., xn = the quantities of various goods or services consumed or produced by a
farmer (crops, livestock, labor, fertilizer and seeds inputs, or investments in farm
technology)
A smallholder farmer typically maximizes utility subject to constraints as expressed below:
Utility maximization = pix1+p2x2+....... +pnxn<| @)
Where:
DL D2, .o pn =the cost or price of the goods or services choice (e.g., cost of seeds,
crops, fertilizers, tools),

X1, X2,..., xn = the quantity of various goods or services
| = the income or total available resources, which may include earnings from farming,
remittances or available budget.

In Ghana, smallholder farmers are often involved in subsistence farming with crops such as
maize, cassava, and yam (Wahab et al., 2022). They also manage livestock. The utility
maximization problem for these farmers may be expressed as below:

Utility maximization problem, U = f(crops, livestock, leisure, inputs, etc.) 3

We adopted this model because it can guide farmers in maximizing their utility based on the
available resources. The model made it clear how decisions about resource allocation and the
selection of crops, inputs, and technology might interact (Janssen & Ittersum, 2007; Robert et
al., 2016). Also, farmers can make informed decisions that will lead to greater efficiency and
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profitability in their operations (Tey & Brindal, 2015). To note here, it takes into account
various factors such as market conditions, climate variability, and production costs to help
farmers optimize their decision-making process (Robert et al., 2016). Therefore, adopting this
model has the potential to revolutionize the way farmers approach their farming practices and
improve productivity in the South Tongu district.

METHODOLOGY
Study Location

South Tongu district in the Volta Region of Ghana, where this study is situated, lies between
latitudes 6°10° and 5°45° N and longitudes 30°30” and 0°45’ E, covering a total land area of
665 km?2 and 75 meters above sea level (Ghana Statistical Service, 2021a; South Tongu District
Assembly, 2021). It had a population of 113,114, of which 60,626 were females in 2021 (Ghana
Statistical Service, 2021a; South Tongu District Assembly, 2021). At the time, the population
had shown a general growing trend with an average household size of four persons. About 91%
of the district population was engaged in agriculture, of whom 69% lived in rural areas (Agbi
et al., 2018; Ghana Statistical Service, 2021b; Koku and Gustafsson, 2003; South Tongu
District Assembly, 2021).

According to Koku and Gustafsson (2003), agriculture is the main source of livelihood for the
people of South Tongu, and the area is dominated by small-scale rice and vegetable production
with heavy reliance on rainfall. Moreover, farmers do not have adequate access to irrigation
infrastructure, including canals, waterways, drainage, and reservoirs. Their farms suffer from
low yields and seasonal flood damage as a result (File et al., 2023; GIZ, 2012; Nyantakyi-
Frimpong et al., 2023).

The district is in the coastal savannah vegetation zone with swampy areas that are suitable for
farming (Ghana Statistical Service, 2014; Koku, 2001; Peters & Kusimi, 2023), including
heavy clayey loam soils with adequate particle-size distribution (Allotey et al., 2008). The
grounds respond well to water content changes as clayey soils effectively retain nutrients,
preventing leaching. Moreover, clays react well with hydrogen and aluminum ions and buffer
the soil against extreme pH changes (Gazey & Davies, 2009; Newman, 1984). However,
despite these advantages, the heavy clayey loam soils can also present challenges for farming,
as their dense structure may lead to poor drainage and waterlogging during periods of heavy
rainfall. Additionally, if not properly managed, the nutrient retention capability of clayey soils
can lead to an accumulation of toxic elements.

The existing climate is characterized by southwest monsoon winds twice annually (Ghana
Statistical Service, 2021b; South Tongu District Assembly, 2021). Rice is cultivated twice
annually in most parts of the district due largely to rainfall availability. The major rainy season
begins in late March or early April and continues through July. From May to June, 195 mm of
rain falls on a daily average. The average daily rainfall during October through November is
73 mm. August is the driest month, with a temperature ranging from 22.6°C to 33°C, with a
mean annual temperature of 27°C and an average humidity of 80% (Ghana Statistical Service,
2014; South Tongu District Assembly, 2021). Smallholder farmers start planting rice in late
April and early May. In mid-August, they start harvesting. The second season often begins with
farmers planting rice in early September. Then they harvest from late November to early
December.

The cycles of vegetable crop cultivation are also influenced by the seasons. Farmers focus on
cultivating early vegetables such as tomatoes, carrots, and cabbage, which benefit from the
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relatively drier conditions and are harvested in January and February. Farmers, at the onset of
the major rainy season (April to June), cultivate leafy greens such as spinach, amaranth, and
cocoyam leaves (locally known as kontomire). These vegetables thrive in the wetter conditions.
At the peak of the major rainy season (July to September), farmers harvest various vegetables,
including okra and eggplant. In transitioning to the dry season (October to December), farmers
harvest root crops such as cassava and sweet potatoes. During this time, farmers also engage
in post-harvest management practices to preserve produce and reduce losses.

In the Hikpo community within the South Tongu District, farmers have benefited from
government interventions aimed at enhancing vegetable production and reducing post-harvest
losses. The Ghana Peri-urban Vegetable Value Chain Project (GPVVCP) provided training in
areas such as soil and nutrient management, agrochemical safety, and post-harvest handling.
Moreover, farmers received support through the Ghana Green Label Certification Scheme,
enabling them to access high-value markets and establish business relationships with exporters.
These initiatives have equipped Hikpo farmers with the knowledge and resources to optimize
their farming practices throughout the year, aligning their activities with seasonal variations to
ensure a steady supply of vegetables to both local and external markets. However, irrigation
access support is limited.

Rice, maize, and cassava are food security crops that are cultivated in the district. Rice is partly
grown under irrigation. An average of 13.75 mt/ha of commercial rice is cultivated per annum
on about 3,500 hectares of land at Kpenu and Fievie by Brazilian Agro and GADCO,
respectively. Brazilian Agro and GADCO are the two largest commercial rice farms in the
district under irrigation. The average landholdings of smallholder farmers are 0.6 ha, from
which they produced 2.7 mt/ha of paddy rice in 2011 under rainfed conditions. Rice varieties
primarily cultivated in the district include Jasmine 85, AGRA, Togo Marshal, Brown rice, and
Sikamo. Pepper or chili dominates as the main cash crop among other vegetables grown by
farmers in the district. The district department of agriculture often provides training and
extension services to chili farmers for the export market (Asravor, 2016; Ghana Statistical
Service, 2014; South Tongu District Assembly, 1996).

The South Tongu district in Ghana has abundant water resources that could support agriculture,
but they have not been efficiently utilized for irrigation farming. The Water Resources
Commission (WRC) Act, established in 1996, regulates and manages freshwater resources in
the country. It grants water-use rights to farmers in the district and Ghana as a whole, and all
projects and sub-activities must conform to the commission’s requirements. However, the lack
of enforcement of laws governing farmers’ access to and use of water negatively impacts the
use of surface water for agricultural purposes. Access to water depends on farmers’
accessibility, proximity, and availability of irrigation equipment and technology. Residential
and recreational facilities, business structures, farmlands, and non-farmlands often obstruct
canal routes for irrigation water access, making it difficult for smallholder farmers to draw
water to their farms.

The Volta River runs through South Tongu District. Other streams include Alabo, Aklakpa,
Kolo, Gblor, Bla, Anyorgborti, and Nyifla, along with tributaries of the Volta River. Many of
these streams are seasonal and often disappear in the dry season. In the rainy season, they
sometimes overflow their banks and inundate farms and roads. Farmers who are close to and
have access to the Volta River and Avu Lagoon, among others, irrigate their rice paddies and
vegetable farms. Stormwater from the River Tordzi flows into Avu Lagoon and occasionally
floods its banks and most residential areas during the rainy seasons. Often in June and July,
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some farmers rely on these overflows to irrigate farms. Water levels recede in August. In
October, levels rise again and eventually recede in December. Farming communities lack
irrigation canals and rely on field bunding to save water for a short period. Some farmers near
Avu Lagoon use sprinklers to irrigate (Koku and Gustafsson, 2003).

South Tongu, despite its potential for agricultural irrigation development, faces challenges
from climate change. The Ghana Irrigation Development Authority (GIDA), an agency of the
Ministry of Food and Agriculture, is tasked with developing irrigation plans, managing land
and water resources, and collaborating with other agencies. Recent projects include the Ghana
Wetland Management project, which aimed to enhance productivity and revitalize the local
economy by providing irrigation water. The District Assembly under Village Infrastructure
Projects (VIPs) has also introduced catchment planning and small-scale irrigation in some local
farming communities. However, land-use-related issues remain significant constraints. The
government’s past plan to enforce small-scale irrigation development through external donors
was positive, but it focused more on large-scale gravity-based surface irrigation, neglecting the
increasing number of small-scale irrigators. These gap years without government support for
irrigation among smallholders led to low irrigation availability.

An institutional approach to irrigation development emphasized farmers’ roles and shared
duties, but these conditions led to reduced public spending and increased burden on farmers
without clear recognition of their rights and authority over decision-making. Many irrigation
facilities were abandoned and eventually collapsed. Policies such as the Ghana Shared Growth
and Development Agenda (GSGDA | and Il), Food and Agricultural Sector Development
Policy (FASDEP I and II), and Medium-Term Agricultural Sector Investment Plan (METASIP
I and I1) were introduced to strengthen irrigation development, but they failed to provide actual
directions for developing and maintaining small-scale irrigation among farmers.

Data Collection and Analysis

In March 2023, we conducted a preliminary household survey in the field at Agbakope and
Dorkploame. The survey involved interviewing farmers and some extension officers. In this
study, we collected valuable information on farmers’ needs for irrigated crop production. We
carefully designed and prepared a questionnaire and uploaded it in the digital data collection
tool called KoboToolbox. The tool simplified the data collection process and eventually storage
and retrieval. All surveys were conducted with informed consent forms, and respondents were
assured of anonymity and confidentiality. With the cooperation of trained enumerators, we then
randomly distributed the questionnaire to 120 household farmers in the purposively selected
communities from June to July 2023. The chosen communities were Tordzinu, Dorkploame,
Gbenorkope, and Agbakope. The study communities were chosen on purpose due to the limited
development of irrigation infrastructure among smallholder farmers. A focus group interview
was conducted with the regional and district agriculture directorates, as well as community
leaders/opinion leaders in the district. They had relevant knowledge about the needs of farmers
in the area. The purpose of the interview was to inquire about smallholder farmers’ needs for
irrigated crop production. These interviews were used to validate our findings from the
questionnaire.

The questionnaire was divided into two main sections. The first section focused on the socio-
demographic factors of smallholder farmers, including gender, age, education, farm size, farm
income, and residence years. The second section examined farmers’ needs for irrigated crop
production in the study area. The survey consists of Likert-scale questions that provided a range
of response alternatives to understand the extent of agreement among respondents. For data
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analysis, we utilized SPSS software version 27 and Excel to generate tables and figures. For
our presentation of the results, we utilized descriptive statistics, specifically frequencies and
percentages.

Past theoretical studies have employed the utility maximization and risk aversion theories to
explain individuals’ or groups’ decision-making and choices regarding medical decision-
making, energy renewal, and distribution systems, among others (Dieudonné et al., 2024;
Kheybari et al., 2024; Mulligan et al., 2024; Sinha, 2020). Similarly, our study also further
applies utility maximization and risk aversion theories to explain how farmers navigate the
trade-offs between irrigated and rain-fed production systems in the study area. The theories
explain how farmers seek to maximize their benefits while minimizing uncertainty and
potential losses, especially in the face of unpredictable rainfall, water availability, and financial
constraints. For instance, in irrigated systems, risk-averse farmers may opt for reliable water
sources and efficient irrigation technologies to ensure stable yields, even if the initial
investment is high. Conversely, in rain-fed systems, where water supply depends on rainfall
patterns, farmers may adopt drought-resistant crops, soil moisture conservation techniques, or
crop diversification to mitigate risks. Utility maximization theory can be linked to farmers’
choices for agricultural practices that provide the greatest benefits based on their needs for
irrigated crop production.

RESULTS AND DISCUSSION
Socio-Demographic Characteristics of the Respondents

Table 1 shows the socio-demographic characteristics of the respondents (smallholder rice and
vegetable farmers). For gender, our results have shown that males (62%) were represented
slightly more. However, female farmers were not entirely engaged in farming because of other
domestic duties such as childcare, cooking, and water collection. The 2021 population and
housing census data revealed that females constituted 54% of the surveyed area, while the
average household size was four persons (Ghana Statistical Service, 2021). According to the
Ghana Statistical Service (2021), the regional and national census records revealed a trend that
was comparable in terms of gender distribution and average household size.

The age distribution revealed that 48% of the responding farmers belonged to the 50-59 and
60-69 age groups, with a mean age of 60 years. This finding demonstrates the
farming communities’ aging pattern. It means that as farmers age, their physical capacity to
perform labor-intensive tasks, such as manual watering and soil moisture management,
declines. This result is consistent with a study by Liu et al. (2023) in China, which found that
farm tasks such as snow removal from greenhouse roofs and draining fields are mainly heavy
work for older farmers. In connection with risk aversion theory, older farmers might become
more cautious and less willing to take on risky investments or adopt new technologies such as
irrigation. Furthermore, crop failure may pose a financial risk for older farmers who rely on
farming as their primary source of income. Therefore, efficient irrigation systems could help
reduce physical strain and sustain productivity.

Regarding the educational background of the responding farmers, 60% had attained primary
education. From a utility maximization perspective, this finding suggests that the farmers were
literate and better equipped to access and understand information, enabling them to make
informed decisions that could enhance productivity and satisfaction (utility). Farmers’ literacy
might reduce uncertainty and make them better evaluate risks, follow best practices, and adopt
new technologies to minimize losses and align with risk-averse behavior. This result is

55


http://www.iprjb.org/

International Journal of Environmental Sciences ; / I P RJ B
ISSN 2519-5549 (online) &,' JGURNAL AND 00K PUBLISHNG
Vol.8, Issue 1, No.3. pp 44 - 76, 2025 m—

WWW.iprjb.org

consistent with studies by Choruma et al. (2024) in Sub-Saharan Africa and Shahzad et al.
(2024) in Punjab, Pakistan.

In terms of farm size, 49% of farmers operated on less than 5 acres of land. This suggests that
farmers may avoid taking financial risks associated with acquiring or managing larger farm
sizes. Instead, they may prefer to manage smaller farms, reflecting risk-averse behavior. It
could also mean that the farm size was too small for farmers to invest in irrigated crop
production with a reasonable return on investment. Additionally, small farm sizes may limit
the variety of crops a farmer is willing or able to grow. Moreover, farmers may be restricted to
cultivating only rain-fed crops, which are more vulnerable to fluctuations in weather patterns
and offer limited opportunities for crop diversification. Similar findings were reported by
Urfels et al. (2023) in Eastern India, who found that small farm sizes constrain the potential for
irrigation-led agricultural intensification to significantly increase incomes.

The results show that 58% of farmers reported earnings ranging from GHC5,000 to GHC7,000
(equivalent to $324.62 to $454.47) per season. Although this amount may seem relatively high,
it is insufficient to cover the costs of irrigation system installation, labor, and farm inputs. Only
9% of the responding farmers reported earning more than GHC7,000 (over $454.47) per season,
which is still inadequate for investing in irrigation. This data indicates that a minority of
farmers may be employing more efficient or profitable farming practices, demonstrating the
importance of providing credit support, financial planning assistance, and access to irrigation
to reduce production costs and enhance profitability. Bessah et al. (2022) found that limited
access to financial capital constrained farmers from adopting irrigation practices. However, in
contrast to our findings, some previous studies have estimated the cost of establishing new
irrigation facilities to range from $5,000 to $20,000 per hectare (Atuobi-Yeboah et al., 2020;
Baldwin & Stwalley, 2022; Namara et al., 2014; Svendsen et al., 2011). These significant costs
might deter farmers from investing in irrigation, especially in regions where financial resources
are already limited.

Our survey results show that 53% of the responding farmers had lived in the study area for
more than 35 years. This suggests that they may possess substantial knowledge about the local
environment, customs, society, and irrigation needs. Long-term residency implies that these
farmers have likely witnessed changes in the community over time and have developed a
profound understanding of both the challenges and opportunities present. Such knowledge
could be invaluable for policymakers and government agencies in designing and tailoring
interventions to meet the specific needs of farming communities. Moreover, this evidence
suggests that any initiatives aimed at improving farmers’ irrigated crop production might
succeed. This result aligns with the findings of Yan et al. (2023), who reported that long-term
residents often have extensive knowledge of local soil conditions and crop management
practices.
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Table 1: Socio-Demographic Characteristics of Respondents
Socio-demography Category Frequency Percentage (%)
Gender Male 74 62
Female 46 38
18-29 4 3
Age (Years) 30-39 13 11
40-49 45 38
50-59 34 28
60-69 24 20
No formal 17 14
Education level Primary/Basic 72 60
Secondary 29 24
Tertiary 2 2
Farm size (acreage) <5 Acres 59 49
5-9 23 19
10-14 13 11
15-19 9 8
20-24 5 4
More than 24 11 9
Farm income (GHCQ) < 3000 6 5
3000-3999 15 13
4000-4999 18 15
5000-5999 29 24
6000-7000 41 34
More than 7000 11 9
Years lived <5 years 10 8
in the district 5-14 18 11
15-24 22 13
25-34 18 15
35-44 17 23
Above 44 35 30

Source: Field Survey, (2023)
Distance of Farms from Available Irrigation Water Sources (Meters)

The study surveyed farmers in various communities about their water sources, including the
Lower Volta River, Tordzi River, streams, and the spillage from Avu Lagoon (Figure 2). The
result shows that respondents (98%) did not consider streams as their water source. However,
75% of farmers were far from the spillage of Avu Lagoon, and most farms were situated
upstream, making access difficult. About 67% of farmers were not close enough to the Lower
Volta River, citing recreational and residential facilities along its banks as barriers. Similarly,
57% of farmers were not close to the Tordzi River. Therefore, limited access to irrigation water
compels farmers to rely primarily on rainfall.

To understand the extent of water sources not used for irrigation, respondents were asked to
indicate the distance from their farms to water sources. The results show that 98% of farmers
were located more than 600 meters from streams, 75% were 500-599 meters from the spillage
from Avu Lagoon, 67% were 400-499 meters from the Lower Volta River, and 57% were
between 100 and 200 meters from the Tordzi River. This implies that the cost of connecting
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irrigation canals to farms may be high for farmers. Potential canal routes were obstructed by
residential structures and neighboring farms, making it difficult to draw water through adjacent
properties. Only a few farms were located along the riverbanks, and there were no canals to
channel water to other farms.

A further survey revealed that 92% of farmers preferred to have their irrigation water intake
within 60 meters of their farms. Such proximity can reduce infrastructure development costs,
minimize water loss and the risk of infrastructure failure, and enhance productivity. However,
even farms located near water sources still rely on rainfall—possibly due to constraints such
as inadequate start-up capital and limited skills in irrigation installation. The survey also
indicated that with shorter distances to water sources, farmers may lower labor and input costs,
contributing to greater satisfaction and utility.
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Figure 2: Proximity of Water Sources to Smallholder Farmers
Source: Field Survey, (2023)
Smallholder Farmers’ Irrigation Practices and Benefits

The survey revealed that 44% of farmers relied on traditional flood recession irrigation systems,
which were less costly and cheaper than furrow, drip, and sprinkler systems. Farmers observed
flood levels during crop cultivation. But heavy rains sometimes caused overflooding, causing
crop damage. Flood recession is common in floodplains, lake margins, and wetlands, as
reported by Everard (2018) and Sall et al. (2020).

The survey shows that 27% of respondents used furrow irrigation systems for flood recession,
while 15% used sprinkler irrigation. It means these farmers understood irrigation benefits and
used sprinkler systems to enhance their existing system. About 9% used furrow irrigation, and
only 5% used drip irrigation. However, the cost of drip irrigation was high for farmers, hence
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their risk-aversion behavior. Only those farmers with financial capacity and education
practiced drip irrigation. Overall, farmers’ knowledge and willingness to adopt new irrigation
methods might contribute to their satisfaction.

Regarding the benefits of irrigation to smallholder farmers, we asked the respondents multiple-
choice questions to understand their agreement levels on the benefits of irrigation with a yes or
no response (Figure 3). We offered the following statements: it saves time, it is cost-effective,
it saves labor costs, and it secures a higher yield than rainfed. The result showed that the
respondents (83%) agreed that irrigation secures a higher yield than rainfed. In connection with
the results on farmers’ literacy, it means that the responding farmers understood the merits of
irrigation farming, indicating that they were well-informed about its benefits. Tack et al. (2017)
found a more positive impact of irrigation on increased yield than rain-fed.

In terms of labor cost, the responding farmers (62%) agreed that irrigation saves labor costs. It
means that automated irrigation systems might reduce farmers’ need to secure manual watering
services at a fee. Moreover, farmers might allocate their labor costs to other essential farm
activities to save money and increase efficiency and productivity. Farmers might use their
limited resources more efficiently to increase net benefit or satisfaction, aligning with utility
maximization theory.

Regarding timing, about 54% of the respondents agreed that irrigation saves time. It means that
irrigation systems free up time for farmers to focus on other aspects of their farm operations.
The finding highlights the importance of incorporating modern technology into agriculture to
maximize productivity and income. This result further reflects risk-averse behavior among
farmers, as saving time with irrigation reduces uncertainty and potential losses related to
delayed farm activities like planting and harvesting.

About half of the respondents (52) agreed that irrigation is cost-effective. It means that adopting
irrigation systems can reduce water waste, especially in regions where water scarcity is a
pressing issue. These farmers might prefer options that provide greater benefits at lower costs,
which aligns with utility maximization.
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Figure 3: Benefits of Irrigation to Smallholder Farmers
Source: Field Survey, (2023)
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Smallholder Farmers’ Needs for Future Irrigation Development

As illustrated in Figure 4, the survey tried to understand smallholder farmers’ needs for future
irrigation development. We provided a yes or no response to the following questions: Do you
need credit support? Do you need waterways? Do you need a canal? Do you need ready
markets? Do you need technical support? Do you need irrigation equipment support, and do
you need extension support from the government?

Respondents emphasized the importance of credit support for farm growth, expansion, and
investment in new technologies, indicating the role of credit access in farm businesses of all
sizes. On the other hand, farmers may struggle to keep up with the demands of a competitive
market and may be limited in their ability to innovate and adapt to changing conditions without
credit access. It means that farmers might find it difficult to cover unexpected expenses or
recover from setbacks such as natural disasters or crop failures. Farmers might be unable to
diversify farm operations, which relates to the utility maximization theory, emphasizing the
importance of credit support for farmers to thrive and remain competitive.

The result shows that the respondents (74%) proposed a need for canal development. It means
that in connection with farmers’ literacy, risk aversion, and utility maximization theories,
farmers required canals to improve irrigation practices for increased yields. Canal expansion,
a logical option, indicates a risk-averse mindset among farmers. Moreover, from the standpoint
of utility maximization theory, farmers will strive to make decisions that can enhance their
utility. This indicates that there must be support for canal development to mitigate the effects
of irregular rainfall.

Respondents (74%) identified ready markets as a need for their produce, indicating that farmers
are not only concerned with producing crops but also with ensuring demand for their produce.
A ready market provides a sense of security, allowing farmers to focus on improving their
yields and fostering long-term relationships with buyers. This aligns with the risk aversion
theory, which suggests that individual farmers prefer outcomes with less risk and greater
certainty. For risk-averse farmers, a ready market lowers income uncertainty and provides them
confidence.

The result indicates that farmers (71%) required irrigation equipment support. It means that
without government subsidies, farmers may struggle to maintain their crops and suffer financial
losses. Moreover, if farmers cannot maintain their crops, they may abandon their fields,
meaning they require irrigation equipment support. According to the utility maximization
theory, farmers with limited resources might allocate them in ways that maximize satisfaction
or welfare, consistent with the findings of Liu et al. (2024).

The survey result has shown that farmers (64%) needed technical support. It means that farmers
may continue to struggle with inefficient water use, soil moisture imbalances, and lower crop
yields without technical guidance. Moreover, efficient irrigation requires knowledge of water
management, system selection, maintenance, and resource optimization. This conclusion
underscores the need for extension services, training programs, and other support systems to
build farmers’ capacity in irrigation farming, consistent with the results of Knox et al. (2012).

The utility maximization theory suggests that individuals make choices to maximize their
satisfaction based on income, information, and resource constraints. The result indicates that
respondents (54%) needed extension support, suggesting that farmers may need additional
assistance to understand and implement technical information on irrigation. It is crucial for
extension services to be accessible and readily available to meet individual farmers’ irrigated
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crop production needs by addressing information constraints and enabling them to make
informed choices for enhanced utility.

Regarding waterways, about 53% expressed a need. It shows farmers’ desire to reduce flood-
related risks and crop failure. It means that waterways can prevent flood damage on farms.
Waterways can efficiently channel flood and irrigation water, preventing waterlogging and soil
erosion. According to risk aversion theory, farmers might prefer to minimize uncertainty and
potential losses, highlighting the need for improved water infrastructure to support them.
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Figure 4: Smallholder Farmers’ Irrigation Needs
Source: Field Survey, (2023)
Smallholder Farmers’ Annual Rice Paddy Yield per Acre

Rice production is mainly rain-fed in the study area with little irrigation supplement. About 80
farmers mainly cultivated rice under rain-fed conditions. Our preliminary field survey and
observation have shown that, in general, when rice paddy is milled, its volume and weight
reduce to almost half of the initial harvested amount. Our survey, therefore, attempted to find
out the average annual rice yields that farmers obtain under rain-fed conditions (Table 2). We
asked the responding farmers to choose from the following ranges that we provided: (1) less
than 20 bags; (2) 20-29 bags; (3) 30-39 bags; (4) 40-49 bags; (5) above 49 bags. The result
shows that respondents (59%) obtained a maximum yield range of 20-29 bags on average per
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annum per acre under rain-fed conditions. Others (18%) obtained a maximum range of 30-39
bags. About 11% noticed a maximum yield of 40-49 bags. Only 6% harvested a little above 49
bags. Another 6% had a maximum of less than 20 bags.

The result further shows that 59% obtained 15-24 bags. Those who had 25-34 bags represented
23%. About 13% had 35-44 bags at a minimum. Only 5% had fewer than 15 bags. It means
that with secured access to irrigation, farmers’ rice yield can be improved from their current
levels, consistent with Ringler et al. (2020), who found that irrigation supports higher crop
yields by 30-60% more than rainfed systems.

Comparatively, responding farmers (59%) obtained a yield of 2.45 mt/ha under rain-fed
conditions. This yield is lower than the average district potential yield of 3.5 mt/ha of paddy
rice. It is also lower than the national average yield of 2.96 mt/ha with no irrigation access
(MoFA, 2021). On the contrary, Amanor-Boadu (2012) found that the average yield in coastal,
Guinea, and Sahel savanna areas of Ghana was above 2.96 mt/ha under rain-fed conditions. It
shows that our average yield is still significantly lower than the average yield of 5.48 mt/ha
obtained in the Greater Accra region, where technology and other improved rice intensification
systems were used. Similarly, in Senegal, Benin, and Mali, the average yield was even higher
in 2010, with 4.10 mt/ha, 4.07 mt/ha, and 3.36 mt/ha, respectively, with irrigation access
(Amanor-Boadu, 2012). Also, because of the deplorable or poor state of irrigation and irrigable
lands and poor irrigation infrastructure, rice is cultivated once per annum in South Tongu.

Table 2: Smallholder Farmers’ Annual Paddy Rice Yield

Maximum yield (bags) Minimum yield (bags)
Categories  Frequency  Percentage  Categories Frequency  Percentage
(%) (%)
< 20 bags 5 6 <15 bags 4 5
20-29 47 59 15-24 47 59
30-39 14 18 25-34 18 23
40-49 9 11 35-44 11 13
Above 49 5 6 - - -
Total 80 100 80 100

n = 80 respondents

*1 bag is equivalent to 100 kilograms of paddy rice. One metric ton is equal to 1000 kilograms.
The average rice yield for most respondents (59%) with 20-29 bags of 100 kg each is 2.45
metric tons.

CONCLUSION AND RECOMMENDATIONS

This paper examined smallholder farmers’ needs for irrigated crop production in the South
Tongu district of Ghana. The paper identified several interconnected factors to explain why
smallholder farmers were unable to irrigate their farms despite the high irrigation potential of
the various communities. The risk aversion and utility maximization theories were further
employed to explain farmers’ needs for irrigated crop production. The socio-demographic
analysis showed that respondents’ gender, age, education, farm size, income, and years of
residency were significantly related to their inability to employ irrigation on their farms.
Female farmers were not entirely engaged in farming due to domestic duties. Responding
farmers were literate and interested in irrigating their farms. Some agreed that irrigation secures
a higher yield than rainfed, while others acknowledged that irrigation saves labor costs and
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time and is cost-effective. However, the aging trend and low farm income of these farmers
discouraged them from investing in irrigation farming. The farmers were unable to develop
smaller farm sizes due to unrealistic returns resulting from their risk-averse behavior.

The South Tongu district has high agricultural potential due to its abundant water availability
and arable lands. However, farmers in the selected communities are not close enough to natural
and irrigation water sources, limiting their ability to produce inland valley rice and vegetables.
Factors such as insufficient credit, less rainfall, high temperatures, labor shortages, and
inadequate technical support for efficient water application methods contributed to farmers’
constraints for irrigated crop production. Inadequate irrigation equipment support,
unavailability of markets, and perceived high input costs also contributed to farmers’ failure to
adopt irrigation in the district. Lack of canal routes and waterways around farms also hindered
flood damage mitigation. Farmers who are not near water sources face land encroachment and
water rights conflicts, and potential canal routes are obstructed by residential facilities and
neighboring farms. Traditional flood recession irrigation systems were favored over furrow,
drip, and sprinkler systems due to cost. Capacity building in water-efficient irrigation systems,
such as drip irrigation, should be encouraged. Farmers obtained an average rice yield of 2.45
mt/ha, lower than the 5.48 mt/ha obtained in Greater Accra with irrigation access, indicating
the need for irrigation adoption to increase yield.

To improve irrigation needs among smallholder farmers in the South Tongu district, it is
recommended that they form groups or farmer-based organizations (FBOs) to seek assistance
from benevolent organizations for irrigation equipment support and infrastructural
development. Public-private partnerships are needed to construct weirs and canals and improve
existing irrigation schemes. A bottom-up approach should be adopted, involving indigenous
people in water and land use management. The government should intensify support and
supervision and increase the number of extension officers. The district assembly should
incorporate irrigation infrastructural development in its annual work plan, collaborate with
government, farmers, and stakeholders to construct reservoirs, and distribute weirs. The
assembly should provide selected irrigation technologies based on successful small-scale
irrigation development experiences. Building farmers’ capacity and equipping them with new
skills and knowledge is crucial for enhancing food security and improving livelihoods.
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