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ABSTRACT

The role of irrigation in augmenting agricultural productivity
cannot be overemphasised. Numerous studies indicate that there
is a consistent trend of higher crop yields in regions with irrigation
compared to those reliant on rainfall. The predominant focus of
scholarly research has been on a singular dimension of the impact
of irrigation, specifically its effects on agricultural productivity,
poverty levels, or food security. This study aims to address the
gap in existing scholarship by simultaneously examining all three
aspects. Anchored on pragmatism research philosophy, this study
employed a mixed methodology approach. The objective of this
study is to provide a comprehensive viewpoint by concurrently
analyzing the effects of irrigation on productivity, poverty, and
food security. This approach aims to both quantify the
relationship between irrigation investments and agricultural
outcomes and provide a more nuanced understanding of the
mechanisms by which irrigation affects livelihoods. The study
discovered that irrigation influenced livelihoods in a variety of
ways, including job creation and food and nutrition security. A
new model for the sustainable management of group irrigation
schemes is needed. In order to enhance their access to inputs,
financing, and markets, it is imperative to establish cooperative
organizations for the purpose of organizing group irrigation
schemes into viable business entities.

II ruolo dell'irrigazione nell'aumentare la produttivita agricola
non puo essere enfatizzato abbastanza. Numerosi studi indicano
che c'e¢ una tendenza costante a una maggiore resa delle colture
nelle regioni con irrigazione rispetto a quelle che dipendono dalle
L'attenzione predominante della
accademica si € concentrata su una dimensione singolare
dell'impatto dell'irrigazione, in particolare sui suoi effetti sulla
produttivita agricola, sui livelli di poverta o sulla sicurezza
alimentare. Questo studio mira a colmare la lacuna negli studi
scientifici recenti, esaminando simultaneamente tutti e tre gli
aspetti. Ancorato alla filosofia di ricerca del pragmatismo, questo
studio ha utilizzato un approccio metodologico misto. L'obiettivo
di questo studio e quello di fornire un punto di vista completo
analizzando contemporaneamente gli effetti dell'irrigazione sulla
produttivita, la poverta e la sicurezza alimentare. Questo

precipitazioni. ricerca
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approccio mira sia a quantificare la relazione tra gli investimenti irrigui e i risultati agricoli sia a fornire
una comprensione piut sfumata dei meccanismi attraverso i quali l'irrigazione influisce sui mezzi di
sussistenza. Lo studio ha trovato che l'irrigazione ha influenzato i mezzi di sussistenza in vari modji, tra
cui la creazione di posti di lavoro e la sicurezza alimentare e nutrizionale. E necessario un nuovo modello
per la gestione sostenibile degli schemi di irrigazione di gruppo. Al fine di migliorare il loro accesso ai
fattori di produzione, ai finanziamenti e ai mercati, € imperativo stabilire organizzazioni cooperative allo
scopo di organizzare schemi di irrigazione di gruppo.

Keywords: irrigation development, investments, poverty, food security, agricultural productivity.

1 - Introduction

In adopting Hargreaves (1998) definition, this study characterizes irrigation as the artificial supply
of water to agricultural crops, designed to facilitate farming in arid climates and mitigate drought effects
in semi-arid regions. As emphasized by van Averbeke et al., (2011), irrigation plays a crucial role
in maintaining adequate soil moisture, addressing a primary constraint in plant growth caused
by water deficits. Over the course of history, irrigation has been instrumental in enhancing
natural production, particularly in arid and semi-arid regions, resulting in increased
agricultural output (Bhattarai et al., 2004).

Positioning our study within the broader scholarly landscape, we acknowledge the pivotal
role of irrigation in agricultural development (Lipton, 2007; Lipton et al., 2003). While past
research has explored the connection between irrigation investments and productivity in
developing nations (Fan & Hazell, 2001; McCartney et al., 2019), there persists a need to integrate
and analyze the multifaceted impacts on poverty alleviation, food security, and overall
agricultural productivity.

Addressing the literature gap, existing studies often concentrate on isolated aspects of
irrigation development. However, our study aims to contribute a holistic perspective by
simultaneously examining its impact on productivity, poverty, and food security. Through this
approach, we seek not only to quantify the relationship between irrigation investments and
agricultural outcomes but also to provide a nuanced understanding of the mechanisms through
which irrigation influences livelihoods.

The purpose of this study is to fill existing gaps by adopting a mixed-methods approach to
explore the intricate connections between irrigation investments and their broader socio-
economic impacts. By delving into the employment creation, food, and nutrition security
aspects, we aim to provide valuable insights for policymakers, practitioners, and researchers.

The central argument of this study posits that irrigation investments, when strategically
organized, can yield positive outcomes across various dimensions, including poverty reduction,
improved food security, and enhanced agricultural productivity. Through a comprehensive
literature review and empirical analysis, we seek to substantiate this argument.

To guide our empirical investigation, the following research questions will be addressed:

1. How do irrigation investments influence agricultural productivity in different regions?

2. What is the impact of irrigation investments on poverty alleviation in diverse socio-
economic contexts?
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3. How do irrigation investments contribute to food and nutrition security, considering
varying agricultural practices?

In terms of organization, this introduction sets the stage by defining irrigation, establishing
its historical significance, and outlining the scope of irrigation investments. Subsequent sections
will delve into the empirical evidence, methodological approach, and findings to support our
central argument. The contribution of this study lies in its holistic examination of the impacts of
irrigation investments, addressing the limitations of prior research that often focused on isolated
dimensions. Our findings aim to inform policies and practices related to irrigation development,
emphasizing the need for cooperative organizations in optimizing the benefits of group
irrigation efforts.

In conclusion, this research is significant as it expands the current understanding of
irrigation's broader impacts, offering insights that extend beyond productivity metrics. By
integrating various elements within the introduction, we aim to provide a comprehensive
framework for readers to engage with the study's objectives and contributions.

2 — Literature review

2.1 - Importance of Irrigation

Irrigation plays a vital role in increasing agricultural productivity. (Lipton, 2007; Lipton et al.,
2003) noted that crop yields are consistently greater in irrigated areas than in rain-fed ones
everywhere. Water is a vital input in agricultural production, and irrigation covers a portion or
all of the water needs of crop production in many developing countries (Calzadilla et al., 2011).
Irrigation may provide numerous benefits to the agricultural sector. To begin with, irrigation
expands cultivatable lands beyond what is possible under rainfed conditions. Second, irrigation
increases crop yields by preventing crop water stress and by combining irrigation with high-
yielding crop varieties, fertilizers, and herbicides, (Expdsito & Berbel, 2017). Irrigation addresses
the risks of crop failure normally associated with dry land farming whereby in the event of mid
season dry spells, irrigation will provide the supplemental water required to save the crop from
wilting thereby achieving full growth. According to Smith (2004), farmers can increase output
and decrease vulnerability to water shortages and seasonal droughts by irrigating their crops
throughout the growth period.

With increasing rainfall variability and drought conditions, Aslam (2016) suggests that
irrigation has considerably contributed to increasing India's food output and building grain
surpluses that can be utilized as a drought buffer. In addition, Malakar et al., (2019) posit that
irrigated agriculture has benefited some households in the Tigray region by providing an
opportunity to boost agricultural productivity through double cropping and by taking
advantage of contemporary technologies and high-yielding crops that require intensive
farming.

The importance of irrigation is framed within the context of agricultural production
economics, emphasizing the role of irrigation as a critical factor in increasing agricultural
productivity. Scholars such as Lipton (2007) and Calzadilla et al. (2011) have contributed to this
perspective by highlighting the economic benefits of irrigation, such as expanding cultivatable
lands, increasing crop yields, and mitigating risks of crop failure. The lens here is centered on
the economic principles governing agricultural production and the pivotal role water plays as
a resource in this context. This leads us to the research hypothesis that posits: The economic
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benefits of irrigation, encompassing expanded cultivatable lands and increased crop yields,
playing a pivotal role in enhancing overall agricultural productivity. The existing literature
predominantly highlights the economic aspects of the impact of irrigation on poverty, leaving a
gap in understanding how irrigation investment influences non-economic dimensions of
poverty, such as education and political rights.

2.2 — Impact of irrigation on agricultural productivity

With recent increases in food costs and increased demand for non-agricultural land usage,
increasing agricultural productivity is more critical than ever. Irrigation investment empirical
research has tended to indicate that the investment has a beneficial effect on changes in
agricultural productivity (Mango et al., 2018). Between 1961 and 1985, (Liang et al., 2017)
investigated the relationship between irrigation investments and productivity in eighteen
developing nations using quantitative methodology. They discovered a positive link between
investment and agricultural productivity using a non-parametric technique. In Latin America,
however, Expdsito & Berbel, (2017a) has shown that such investments have only a minor impact
on production. Furthermore, the introduction and widespread use of irrigation has played a
vital part in helping to attain greater agricultural yields. Irrigation enables agricultural
development in arid or semi-arid environments where precipitation is insufficient to meet crop
water requirements. A prime example of this is cropland west of the 98th Meridian, where
annual precipitation is less than 500 mm, (Nikolaou et al., 2020), with a large percentage falling
outside of the agricultural growing season.

The lens of development economics is applied to understand the impact of irrigation
investments on agricultural productivity. Liang et al., (2017) and Expdsito & Berbel (2017b)
contributed to this framework by investigating the relationship between irrigation investments
and productivity in developing nations. The lens considers economic development indicators,
focusing on how investments in irrigation contribute to increased agricultural output, especially
in regions where water scarcity is a significant constraint.

While existing studies, exemplified by (Haji et al., 2013), have delved into the impact of
irrigation investment on household poverty reduction, a critical research gap remains. The
definition of poverty is multidimensional, extending beyond income and consumption to
encompass aspects such as access to education, and respect for political and human rights.
Moreover, the multifaceted impact of irrigation on poverty, including its potential to raise land
prices and affect landless or small farmers, requires a more nuanced understanding.

2.3 — Irrigation development- the key accelerator behind the global cereals boom

According to a study by (Fauresa et al., 2002) cited by (Gibremichael, 2014), irrigation is
responsible for up to 40% of the growing global cereal crop production. Irrigated agriculture,
according to (Bhattarai et al., 2004), cited in Gibremichael (2014), not only ensures food security
but also helps keep rural communities afloat by providing jobs, fostering the spread of
innovative technologies, and ensuring steady incomes for farmers. Minimizing the extent to
which a farmer must rely on adequate or timely precipitation is especially important in regions
where such conditions are common. This, in turn, generates additional on- and off-farm job
opportunities, which has the potential to raise rural households' earnings and standard of living.

Irrigation development is approached through the lens of global agriculture and food
systems. Fauresa et al. (2002), as cited by Gibremichael (2014), provides insights into how
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irrigation is a major driver behind the global cereal crop production. The lens focuses on the
interconnectedness of global agricultural practices, emphasizing how irrigation influences not
only food security but also job creation, technological innovation, and income stability in rural
communities. The existing literature lacks a detailed exploration of how the benefits of irrigation
development are distributed, specifically in relation to its potential implications for the landless
poor.

2.4 - Irrigation and food security

Different academics have offered different ways to define food security. Mc Carthy et al. (2018)
argued that when all people have the means (financial, social, and physical) to obtain enough
food that meets their dietary requirements and food preferences to support an active and
healthy lifestyle, we can say that food security has been achieved. In this sense, it is possible to
say that this is the most commonly accepted definition of food security. Food availability, access
to food, utilization and stability, and the nutritional dimension are the four pillars of food
security, as outlined by (El Bilali et al., 2019)

Hussain et al., (2020) argues that irrigation water for agriculture is a major contributor to
ensuring food security, mitigating the effects of drought, and allowing for greater diversity in
crop production.Nhamo et al., (2016) conducted research in Malawi showing that irrigation
practice has significantly improved food security for over 70% of all adopters who were
previously food insecure before irrigation was implemented. Terry (2020), following some
studies in Swaziland showed that irrigation increases food security. Kadiresan, (2018) also
found that irrigation increases family nutrition. In 2005, the International Fund for Agricultural
Development (IFAD) released a report detailing how the development of small-scale irrigation
systems in Ethiopia had increased production, income, and dietary diversity in the Oromia and
Southern Nation and Nationalities People (SNNP) regions, (Jambo et al., 2021).

Irrigation schemes in South Africa have increased employment opportunities, stabilized and
increased rural wage rates, and increased family food consumption by improving food
availability, reducing levels of consumption shortfall, increasing irrigation incomes, and
lowering food prices, ensuring food security (Tesfamariam ef al., 2018). In a recognition of the
significance of the link between land and water, Rukuni (1988) was cited by Nhundu &
Mushunje (2012) who agreed that for areas at risk of famine due to drought brought on by
climate change, small-scale irrigation projects have been heralded as the answer. In addition,
Chemada et al., (2021) suggests that rain-dependent agriculture cannot completely boost food
production in areas that receive insufficient or unreliable rainfall. The literature review does not
sufficiently explore how different dimensions of food security, beyond traditional indicators
like crop production and income, may be influenced by irrigation investments, leaving a gap in
understanding the broader implications for poverty.

The lens of food security studies is applied to understand the intricate connections between
irrigation and food security. The work of Hussain et al. (2020), Nhamo et al. (2016), and
Kadiresan (2018) contributes to this framework, exploring how irrigation water for agriculture
contributes to food security, improves dietary diversity, and mitigates the effects of drought.
The lens here involves examining the various dimensions of food security, including
availability, access, utilization, and stability. This leads us to the research hypothesis: Irrigation,
by ensuring water availability for agriculture, significantly contributes to achieving food
security by enhancing crop production, dietary diversity, and mitigating the effects of drought.
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Thus, the research hypothesis is formed: Investment in irrigation positively impacts the
economy by enhancing agriculture productivity, promoting food security, and contributing to
increased employment and foreign exchange earnings.

2.5 — Economics of irrigation development

According to Owuor et al., (2007), which was cited by Gibremichael, (2014), agricultural output
in Kenya fell short of population growth in the twenty years leading up to the turn of the
century. Irrigation research and development offers the greatest potential for boosting
agricultural output to counteract this problem. According to the findings of Owuor et al., (2007),
the three most significant advantages that irrigation offers to the country's economy are
increased levels of food security, improved levels of employment, and increased levels of
foreign exchange earnings.

The investment in irrigation can help bolster agriculture productivity and promote food
security, as suggested by van Averbeke et al., (2011), who argue that rain-fed agriculture cannot
fully support food production in areas with insufficient and unreliable rainfall. Given the
country's widespread poverty, rain-fed agriculture in Nigeria is no longer viable for long-term
food security. The results of this study will corroborate those of Darko et al., (2016)who found
that irrigation increases food security in dry regions.

Nhundu et al., (2010) conducted a cost-benefit analysis of irrigation projects and found that
in low-rainfall regions, small-scale irrigation projects improved food security for local
households. Some academics, however, raise concerns about the practicality of small-scale
irrigation by pointing to the costs involved. Food aid, according to Peacock(1995), is a more cost-
effective way to guarantee food security in communities than developing and investing in
irrigation. Since most of the schemes in Zimbabwe have failed to recoup their initial capital
investment costs, Rukuni (1984) raised doubts about their long-term viability in achieving their
goal of ensuring food security in the country. This doubt is echoed in Mtonga (2014).

Smallholder irrigation is seen by many as a key strategy to enhance agricultural production,
ensure food security for households, and reduce rural poverty in the developing world (Burney
& Naylor, 2012; Fanadzo, 2012). A comprehensive review of World Bank-assisted irrigation
projects from 1994 to 2004 and a review of irrigation projects in Asia funded by the International
Water Management Institute confirmed the important role that irrigation plays in poverty
reduction and economic growth. Irrigation has both direct and indirect effects on poverty
reduction(Hamududu & Ngoma, 2020) Improved irrigation access greatly contributes to rural
poverty reduction through improving jobs and livelihoods within a region, in addition to
enhancing crop output and farm and family incomes (Namara et al., 2010; Nhundu & Mushunje,
2012). Irrigation is crucial in alleviating poverty, as evidenced by China's security boom during
the 1960s and 1970s. Chilinda et al. (2021) found a highly positive link between access to
irrigation and household income, resulting in poverty reduction and equitable income
distribution.

This section is approached through the lens of agricultural economics and cost-benefit
analysis. Scholars like Owuor et al., (2007) and Nhundu et al., (2010) contribute to this framework
by highlighting the economic advantages of irrigation, including increased food security,
employment, and foreign exchange earnings. The lens involves assessing the economic
feasibility and benefits of irrigation projects, considering factors such as costs, returns, and
overall economic impact. This leads us to the research hypothesis: Improved smallholder
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irrigation access significantly contributes to rural poverty reduction by enhancing jobs,
livelihoods, crop output, and overall farm and family incomes.

3 — Research Methodology

This study used pragmatism as a research philosophy. Pragmatists generally agree that all
knowledge in the world is socially constructed, but some versions of those social constructions
more closely match individuals' experiences than others (Johnson et al., 2017). Pragmatists doubt
that reality can ever be definitively determined (Lohse, 2017). They consider reality to be a
normative concept and believe that reality is what works. As a result, they argue that knowledge
claims are inextricably linked to contingent beliefs, habits, and experiences (Johnson et al., 2017).
In addition, pragmatism, as a research paradigm, avoids debating contentious metaphysical
concepts such as truth and reality. Instead, it accepts that there can be single or multiple realities
that can be investigated empirically, (Martins et al., 2018). Pragmatist scholars have argued that
there is an objective reality that exists apart from human experience. This reality, however, is
rooted in the environment and can only be encountered through human experience (Lohse,
2017). Therefore, pragmatism was used in this study to obtain information on the impacts of
irrigation investment on agricultural productivity, poverty, and food security.

The descriptive correlational research design was used in this study because it allows the
researcher to collect a large amount of data from a variety of sources. The researcher chose the
descriptive research strategy because it gave an accurate and valid portrayal of the aspects
pertinent to the inquiry. The approach also enables the researcher to collect secondary data,
which is then used to draw relevant conclusions and provide suggestions.

3.1 — The research approach and design

The study adopted both quantitative and qualitative methodology, otherwise known as
triangulation, which draws on the strength of both methods according to Mertens & Hesse-Biber
(2012), to test the theories and concepts of irrigation investment and poverty and food security.
A total 35 smallholder farmers were randomly selected Mushandike Block 22 (where there is a
total of 420 farmers) and Rupike irrigation schemes (where there is a total of 200 farmers) The
data was collected using in-depth semi-structured interviews as well as focus group
discussions. The reliability of these instruments was checked through the consistencies that
emerged.

Some questions on the questionnaire were revised to make them easier to understand, and
were administered in both vernacular and English languages drawing lessons from Saunders &
Bezzina, (2015) who stressed that qualitative research is conducted in a natural setting to get
first-hand rich data.

Due to time and resource constraints Mushandike and Rupike(Nyajena) were selected, on
the basis that they provide two extremes that may help in fairly understanding the prevailing
scenarios at most irrigation schemes in Masvingo province. They are both group schemes
communally managed through Irrigation Management committees (IMCs).

Mushandike Irrigation scheme was constructed in 1939 with funding from the Government
and has several blocks amounting 613ha, though currently there are illegal extensions which
have stretched the scheme to 1 000ha. Mushandike, a wholely gravity surface technology
irrigation scheme is located within 40km from Masvingo city.
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Rupike Irrigation scheme was founded by the Rio Tinto foundation in collaboration with
the government of Zimbabwe in 1989 and has 100ha functional irrigation infrastructure. Rupike
is a pumped sprinkler technology irrigation scheme located some 60km from Masvingo city.
Both schemes have a long history of existence, punctuated by success, failure and recovery over
decades.

They have both been rehabilitated at least once and have received national accollades at
some point in time for having been instrumental in addressing food security and uplifting the
livelihoods of their rural communities.

3.2 — Data analysis

Following the principles of the thematic study cited by Braun & Clarke, (2023) and cited in Friese
et al., (2018), the examination of qualitative data in this study was followed through the stages
of presentation and interpretation of the experiences, perceptions, and descriptions of the
farmers’ life situations. The qualitative data analysis involved collecting the responses that are
similar and forming patterns, interpreting the patterns within the collected data, and frequently
quoting them to give insight into the problem statement, Castleberry & Nolen, (2018). Raw data
transcription was followed by the organization of data by assigning different codes and labels
to participants for examination and the identification of any further patterns. The codes were
used to group ideas and other keywords for the purposes of maintaining anonymity for this
study.

Quantitative data was analysed using the Statistical Package for Social Sciences (SPSS)
version 25. During the data analysis, the data describing the sample was generated first in the
form of demographics.

Descriptive statistics (means and standard deviations) were calculated. The mean and
standard deviation, as a form of descriptive statistics, indicate how measurements of a group
are spread out from the average or the expected value. Cronbach’s alpha coefficients were
calculated for each factor to determine the internal consistency and reliability of factors.
According to Bell & Bryman (2007), the closer the alpha value is to 1, the better the internal
consistency (reliability) of the scale.

The lowest reliability co-efficient will be 0.00. Correlation coefficients were calculated using
Pearson’s r-coefficient. Also known as the Pearson product-moment correlation, (Menkveld et
al., 2021), defines co-efficient as the ratio of the covariance of two variables representing a set of
numerical data, normalised to the square root of their variances. This was done to determine if
any meaningful relationships existed. A combination of variables was analysed to assess how a
combination of variables relates.

Regression analysis was done to determine the linear relationship between two or more
variables (Gunst & Mason, 2018; Mason & Gunst, 1985).

Regression is primarily used for prediction and causal inference (Richard Hahn et al., 2020).
In its simplest (bivariate) form, regression shows the relationship between one independent
variable (X) and a dependent variable (Y) (Kalnins, 2018).

Regression can also show us how variation in one variable co-occurs with variation in
another. This was done to ascertain if combining variables can predict the dependent variable
in a meaningful manner.

A one-way analysis of variance was undertaken to assess the homogeneity of mean scores
between participants.
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4 — Discussion

4.1 - Qualitative Study Findings

4.1.1 — The effect of irrigation investment on crop yields remains unknown.

This study observed that 95% of the participants agreed that irrigation investment increases
crop yields, whilst 5% indicated that irrigation investment did not have an effect on crop yields.
This confirmed that irrigation investment increases crop yields as indicated by the majority of
the participants, a position aligned with Svoma and Balling (2010), who discovered that with
increasing precipitation variability, drought conditions have increased commodity prices in
certain periods, and irrigation has had a significant impact on increasing grain yields. The study
agrees with Faurese ef al. (2002), who noted that about 17% of global agricultural land is irrigated
and accounts for up to 40% of the global production of cereal crops, which is still on the increase
and are consistent with (Aslam, 2016), who discovered that irrigation has also considerably
contributed to increasing India's food output and building grain surpluses that can be utilized
as a drought buffer.

4.1.2 - The impact of irrigation schemes on small-scale farming.

The study noted that 90% of the participants agreed that irrigation schemes have an impact on
small-scale farming, whilst 10% of the participants indicated that irrigation schemes do not have
an impact on small-scale farming. The increase in productivity emerged as the major theme in
the study on small-scale farming, as indicated by the interview responses below. Respondent 1
gave the following remarks:

"With the power cuts that are happening constantly, because we are doing small-scale farming, our
crops are always watered because the area needed to be watered is small compared to other farms that
operate on a large scale.” As a result, our crops always grow evenly. (R,1).

"Farming on a small scale reduces other costs, such as those incurred by substituting electricity for
other means of running irrigation schemes effectively." "Small-scale farming increases crop yields as there
are no crops that do not ripen due to lack of water." (R, 2).

Another participant said:

"Small-scale irrigation has the potential to increase output and, consequently, food availability during
the dry season, benefiting income, food security, nutrition, and health." Irrigation can help mitigate
production risks caused by insufficient rainfall during the rainy season. (R, 3).

Irrigation investment increases productivity through increasing crop yields, as indicated by
the majority of the participants which is aligned with Mango et al. (2018), who noted that
irrigation investment empirical research has tended to indicate that the investment has a
beneficial effect on changes in agricultural productivity.

4.2 — Quantitative Study Findings

4.2.1 - The impact of irrigation investment on agricultural productivity.

The impact of irrigation investment on agricultural productivity is shown Table 1. The study
noted that irrigation expands cultivatable lands, as indicated by a mean of 1.31 and a standard
deviation of 0.471. Moreover, participants of the study also found that irrigation investment
increases crop yields as yielded by a mean of 1.55 and a standard deviation of 0.632.
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Furthermore, the participants also revealed that irrigation allows double cropping through
taking advantage of contemporary technologies, as indicated by a mean of 1.46 and a standard
deviation of 0.637. From the findings, participants also indicated that irrigation investment
enables the farmer to control the available water throughout the growing season, as indicated
by a mean of 1.52 and a standard deviation of 0.574. Furthermore, the findings from the study
indicated that irrigation investment reduces water shortfalls or seasonal droughts as indicated
by a mean of 1.52 and a standard deviation of 0.688.

Table 1 - The impact of irrigation investment on agricultural productivity

Item N Min Max Mean S,tdj
Deviation
Irrigation expands cultivatable lands 35 1 2 1.31 0.471
Increases crop yields by preventing crop water 35 1 3 155 0.632
stress
Allows double cropping by taking advantage of 35 1 3 146 0.637

contemporary technologies

Boosts production through allowing the farmer to
control the available water throughout the 35 1 3 1.52 0.574
growing season

Reduces exposure to water shortfalls or seasonal

1 1.52 0.688
droughts 3 3 >

Valid N (listwise) 35

These findings are consistent with (Malakar et al., 2019) who posited that irrigated
agriculture has benefited some households in the Tigray region by providing an opportunity to
boost agricultural productivity through double cropping and by taking advantage of
contemporary technologies and high-yielding crops that require intensive farming and is
supported by (Exposito & Berbel, 2017a) who discovered that irrigation expands cultivatable
lands beyond what is possible under rain-fed conditions. Irrigation increases crop yields by
preventing crop water stress and by combining irrigation with high-yielding crop varieties,
fertilizers, and herbicides. In addition, (Smith, 2004) pointed out that irrigation gives farmers
the ability to exert control over the quantity of water that is available to them throughout the
growing season. This not only increases production but also lessens their vulnerability to water
shortages and droughts that occur during specific times of the year.

4.2.2 — The impact of irrigation investment on food security

This impact is shown in Table 2. This study also found out that irrigation investment has a
positive effect on food security because irrigation increases crop yields, as indicated by a mean
of 1.62 and a standard deviation of .677. Moreover, the study also revealed that irrigation
increases the income of farmers through cash crops, hence enabling them to acquire a lot of food,
as indicated by a mean of 1.62 and a standard deviation of .820. Furthermore, the findings of the
study also revealed that irrigation increases the opportunity for multi-cropping and
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diversification, yielding a mean of 1.76. In addition, the findings of the study also revealed that
irrigation lowers food prices, as indicated by a mean of 1.62 and a standard deviation of .561.
These findings are supported by (Ali et al., 2023) who observed that irrigation increased yields
per hectare, income, consumption, and food security in Ethiopia.

Table 2 — The impact of irrigation investment on food security

Item N Min Max Mean S,td',
Deviation
Irrigation investment increases yields 35 1 3 1.62 0.677
Irnga"aon investment increases income through 35 1 5 162 0.82
growing cash crops
e . v f

Irngétlon 1nyestment '1ncre.a'ses 'the opportunity tor 35 1 3 1.76 0.739
multi cropping and diversification
Irrigation investment lowers food prices 35 1 3 1.62 0.561
Valid N (listwise) 35

Tesfamariam et al. (2018) discovered that irrigation schemes in South Africa have increased
employment opportunities, stabilized, and increased rural wage rates, and increased family
food consumption by improving food availability, reducing levels of consumption shortfall,
increasing irrigation incomes, and lowering food prices, thereby ensuring food security.
Furthermore, (Darko et al., 2016) conducted case studies that demonstrated the benefits of
improved irrigation water accessibility, and the findings revealed that food shortages could be
reduced in addition to an extended growing season, a greater variety of food and cash crops,
and, as a result, an increase in cash income.

4.2.3 — The extent to which irrigation investment increases food security

The research study shows that 10% of the participants agreed that irrigation investment has an
impact on food security to a moderate extent, whilst 5% of the participants revealed that
irrigation investment has an impact on food security to a lesser extent (see Figure 1).

However, 80% of the participants revealed that irrigation investment has an impact on food
security to a greater extent. These findings are in line with (de Vrese & Hagemann, 2016) who
posited that numerous empirical studies conducted around the world have found that irrigation
improves household food security and poverty.

5 — Discussion

5.1 — The impact of irrigation investment on poverty reduction

Therefore, these findings clearly reveal that irrigation plays a vital role in alleviating poverty.
Accordingly, these findings are consistent with those of van Averbeke et al. (2011), who stated
that access to good irrigation not only enables poor people to increase their production and
income, but it also amplifies their chances to broaden their income base and reduces their frailty
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to the seasonal variation of agricultural output and external shocks. Furthermore, these findings
are supported by (Liang et al., 2017), who opined that irrigation directly helps farm production
by increasing crop yields and diversifying cropping patterns and crop technology. This leads to
increased household income, consumption, and employment. Improved irrigation access
greatly contributes to rural poverty reduction through improving jobs and livelihoods within a
region, in addition to enhancing crop output and farm and family incomes.

= Greater extent = Moderate extent Lesser extent

Figure 1 — The extent to which irrigation investment increase food security
(Source: Primary data 2022)

5.2 — Hypothesis Testing

In this study, the hypothesis was tested using multiple linear regression analysis using SPSS.
This test was used to determine the effect of independent variables, which are strategic planning
and learning, on the dependent variable, which is performance. Multiple regression is a
statistical technique that can be used to analyze the relationship between a single dependent
variable and several independent variables. The objective of multiple regression analysis is to
use independent variables whose values are known to predict the value of the single dependent
variable.

From the Table 3, the model summary indicates that R of 0.875 means that there is a
moderate positive relationship between irrigation investment and productivity, food security
and poverty and R square is 0.719 which means about 71%.

Table 3 — Regression analysis

Model R R Square Adjusted R | Std. Error of the
Square Estimate
1 8752 766 719 .25788

Predictors: (Constant), Irrigation investment increases agricultural productivity, increases food
security and reduces poverty.
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Table 4 shows ANOVA statistics indicates that the regression model predicted the
dependent variable (fraud detection) significantly well.

Table 4 - ANOVA

Model Sum of df Mean F Sig.
Squares Square
Regression 767.489 10 76.749 452.432 .000°
Residual 65.988 389 170
Total 833.478 399

Predictors: (Constant), Irrigation investment increases agricultural productivity, increases food
security and reduces poverty

The regression model significantly predicted the outcome variable (that is, it was a good fit
for the data). F statistics (F = 452.432) and (Sig = 0.000). This shows that the whole model was
significant. In other words, this means that there is a positive influence between irrigation
investment and productivity, poverty and food security.

6 — Summary, Conclusions, and Recommendations

6.1 — The impact of irrigation investment on agricultural productivity

The findings from the questionnaires and interviews revealed that irrigation investment has an
impact on agricultural productivity because irrigation expands cultivatable lands and also
increases crop yields by preventing crop water stress. Moreover, the findings from the study
also revealed that irrigation allows double cropping by taking advantage of contemporary
technologies; hence, this results in an increase in productivity. Furthermore, the findings of the
study also revealed that irrigation boosts production by allowing the farmer to control the
available water throughout the growing season and also reduces exposure to water shortfalls or
seasonal droughts.

6.2 — The impact of irrigation investment on food security

The study noted that irrigation investment has an impact on food security. The findings
revealed that irrigation investment increases crop yields. Hence, this ensures that they have
sufficient food for consumption. The findings also revealed that irrigation increases income
through the growing of cash crops, hence ensuring that they buy other non-farm products.
Moreover, the findings of the study also revealed that irrigation investment increases the
opportunity for multi-cropping and diversification. Furthermore, the study findings also
revealed that irrigation investment lowers food prices because if supply is on the rise, the prices
of commodities decline, hence allowing everyone to afford them.

6.3 — The impact of irrigation investment on poverty reduction

The study revealed that irrigation has an impact on poverty reduction because it increases food
supply, which enables people to have an adequate food supply. As the increase in food supply
means a decline in prices, more people will be able to afford the basic commodities, which
improves their living standards. Expanding area under irrigation can trigger increased
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employment opportunities in rural regions, impacting incomes and thereby improving living
conditions.

6.4 — Recommendations

A new model for the sustainable management of group irrigation schemes is needed. It is
therefore recommended that group irrigation schemes need to be organised into cooperative
organizations so that they can have better access to inputs, financing, and markets.

The study underscores the imperative for concerted efforts from government and financial
institutions to extend financial assistance to smallholder farmers engaged in irrigated
agriculture. This support is deemed critical for ensuring access to capital for essential inputs
and the sustained maintenance of irrigation infrastructure. Notably, the establishment of
cooperative organizations is particularly accentuated as a strategic measure to optimize the
collective benefits derived from group irrigation efforts.

6.5 — Limitations and Future Research Avenues

Despite providing valuable insights, this study has inherent limitations. Its reliance on
stakeholders' perceptions at the household level in smallholder irrigation schemes within
Masvingo province necessitates caution in generalizing findings to all irrigation schemes in
Zimbabwe. Future research initiatives should adopt a more diversified approach, exploring
various irrigation contexts to foster a more comprehensive understanding of the nuanced
impacts of irrigation investment. Furthermore, the study advocates for an in-depth exploration
of both positive and negative effects, urging data collection from diverse irrigation farming
regions. It also encourages further qualitative investigations to delve deeper into the intricate
complexities surrounding the impact of irrigation on poverty.

6.6 — Theoretical and Practical Implications

The study's findings bear significance for both theoretical frameworks and practical
applications. The theoretical underpinning underscores the pivotal role of irrigation in
augmenting agricultural productivity, fortifying food security, and alleviating poverty. From a
practical standpoint, the study highlights the exigency for targeted support mechanisms, the
establishment of cooperative structures, and financial assistance to fully leverage the positive
impacts of irrigation on the livelihoods of smallholder farmers. These implications align
cohesively with broader agricultural development strategies and underscore the need for
informed policy considerations. By recognizing the interconnectedness of theoretical insights
and practical applications, the study provides a foundation for comprehensive and effective
interventions in the realm of agricultural development.

In conclusion, this study contributes a nuanced understanding of the multifaceted impacts of
irrigation investment, providing a foundation for informed policy decisions and guiding future
research in the realm of agricultural development.
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