International Journal of Food Science and Agriculture, 2021, 5(4), 584-591
http://www.hillpublisher.com/journals/jsfa/
ISSN Online: 2578-3475
ISSN Print: 2578-3467

Small Scale Irrigation Farming Adoption as a
Climate-Smart Agriculture Practice and Its
Impact on Household Income in Ethiopia: A
Review
Ibsa Dawid1,*, Sisay Workalemahu2, Abdi Hassen2
1

Socio-Economics Research Team, Asella Agricultural Engineering Research Center, Oromia Agricultural Research Institute, P.
O. Box 06, Asella, Ethiopia.
2
Department of Climate Smart Agriculture, Haramaya University, Haramaya, Oromia, Ethiopia.

How to cite this paper: Ibsa Dawid, Sisay
Workalemahu, Abdi Hassen. (2021) Small
Scale Irrigation Farming Adoption as a
Climate-Smart Agriculture Practice and Its
Impact on Household Income in Ethiopia:
A Review. International Journal of Food
Science and Agriculture, 5(4), 584-591.
DOI: 10.26855/ijfsa.2021.12.004
Received: September 8, 2021
Accepted: September 30, 2021
Published: October 15, 2021
*
Corresponding author: Ibsa Dawid,
Socio-Economics Research Team,
Asella Agricultural Engineering Research Center, Oromia Agricultural
Research Institute, P. O. Box 06, Asella, Ethiopia.
Email: dawidibsa33@gmail.com

Abstract
Small-scale irrigated farming has been offered as a climate-smart agriculture
technology to boost production and diversify livelihood scenarios as an option to
mitigate climate change and variability. Small-scale irrigation as a climate-smart
agriculture strategy is one of the most important adaptation options for increasing
agricultural production in rural areas, stabilizing agricultural production and
productivity, and mitigating the negative effects of variable or insufficient rainfall. The reviewed literature showed that the adoption of small-scale irrigation
farming as a climate-smart agriculture practice has a significant positive influence
on farming income. Small-scale irrigation practice increases the adaptive capacity
of households by enhancing farm income. Small-scale irrigation users are better
off in crop production that enhances household income and enables buffer against
climate variability compared with non-users. Small-scale irrigation is an important strategy in reducing risks associated with both rainfall variability production
of different crops twice or three times within a year and increasing income of
rural farm-households. Farmers’ age, distance to market, and formal employment
all negatively influence small-scale irrigation adoption. Off-farm employment,
irrigation equipment, access to reliable water supplies, and awareness of water
conservation practices all positively promote Small-scale irrigation adoption. As
a result, governments and other key stakeholders should consider strengthening
small-scale irrigated farming in rural families as climate smart agriculture.
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1. Introduction
Nowadays, climate variability and changes are among the main environmental challenge within the world. The negative implication of global climate change on the agricultural sector is unequivocal, as its consequences affect the livelihoods of particularly smallholder farmers within the tropics [1]. The agricultural poor in Sub Sahara Africa (SSA) earn
their livelihoods mostly from climate sensitive rain-fed agriculture. Dependence of smallholder farmers in SSA on such
climate sensitive, seasonal staple production systems often lead them into facing multiple-scale poverty traps [2]. Accordingly, this often makes economies within the region the most vulnerable to climatic variability and changes [3].
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Adopting improved land and water management practices amongst other sustainable technologies can help smallholder farmers. Adoption of Small-scale irrigation (SSI) is one among the improved water management in agriculture. It
is crucial to consider SSI as a normal practice in smallholder agriculture that boosts farm output, adapts to climate
change, and helps people achieve household food security and national development goals. Smallholder farmers in SSA
benefit greatly from the adoption of SSI farming, especially given the unreliability and insufficiency of rainfall in many
areas [4].
Increases in temperature, as well as rainfall variability, make agriculture the most vulnerable to climate change in nations like Ethiopia, where agriculture is fully reliant on rainfall [5]. Climate-smart agriculture (CSA) has recently
emerged as a framework to capture the concept that agricultural systems are frequently developed and implemented to
simultaneously improve food security. Climate-smart interventions may help to meet household demands, such as improved productivity, adaptation, and mitigation, as well as the country’s SDGs [6]. The usefulness of the newly introduced techniques in assisting farmers in making decisions about adopting Climate-smart agriculture technology, practices, and policies depending on their local resources, contexts, and agro ecology [6-8].
Furthermore, activities to make agriculture more sustainable are among the most effective ways to help countries
adapt to and reduce global climate change, which are important to the goals of climate smart agriculture policies for
improving resilience and adaptability in order to achieve the SDGs. To address recurrent droughts and ensure the food
security of the country’s ever-growing population, production and productivity-improving agricultural technologies
using available resources, such as small-scale irrigation, are promoted for their contributions to accelerating income and
improving smallholders’ livelihoods [9-10].
Small-scale irrigation allows farmers to cope with the effects of climate change by increasing productivity per unit of
land and increasing production volume [11]. Adopting small-scale irrigation technologies as part of climate-smart agriculture strategies allows for the cultivation of land that would otherwise be unusable without irrigation, as well as
achieving crop production stability by maintaining soil conditions, allowing some water to seep into the soil, and improving the soil to allow for more vegetation cover [12]. Irrigation is, in general, one of the possible strategies of feeding the world’s constantly rising population [13].
Therefore, this seminar aims to review the adoption of small-scale irrigation farming as a climate-smart agriculture
practice and its contribution to people’s livelihoods. More specifically, the seminar aims to review factors that influence
smallholder farmers’ decisions to adopt small-scale irrigation, and the impact of adoption of small-scale irrigation
farming on household incomes.

2. Literature Review
2.1 Definition and Explanation of Relevant Concepts
2.1.1 Irrigation
According to Belay, et al. [14], irrigation is one method of agricultural intensification and plays dominant role in increasing agricultural productivity. Irrigation is the supply of water to agricultural crops by artificial means, designed to
allow farming in arid regions and to offset the effect of drought in semi-arid regions and even in areas where total seasonal rainfall is adequate on average [15].
2.1.2 Small Scale Irrigation
Small Scale Irrigation (SSI) defined as the irrigation started, owned, managed and financed by farmers themselves,
individually or in a small group in which farmers produce high value horticultural crops and staple crops [16-17].
Small-scale irrigation is a form of irrigation on small plots, in which farmers have the controlling influence and must be
involved in the design process and decisions and it covering less than 200 hectares.
2.1.3 Adoption
Adoption defined as a change in practice or technology used by a community. The decision is to use and choose new
technologies to acquire and use innovation [18]. The degree of use of new technology in long-run equilibrium when the
farmer has full information about the new technology and its potentials [19].
2.1.4 Climate Smart Agriculture
Climate Smart Agriculture (CSA) is a fundamental approach to address the interlinked challenges of climate related
risks, ecological sustainability and food security [20-21]. CSA is a method that requires site-specific assessments of the
social, economic and environmental conditions to set a global agenda for investments in agricultural research and innovation by linking the agriculture with development and climate change communities [22].
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2.2 Status and Development of Irrigation Practice in Ethiopia
In Ethiopia, irrigation practice is extremely important to sustainable and reliable agricultural developments. The
country has abundant land for irrigation (4.5 million hectares), only a fraction of its potential land (5%) is being utilized
[23]. This might be the reason that irrigation contributes only 3% of the total food production of the country [24]. B.
Mehretie and W. Bewket [25] argue that irrigation practice is critical to poverty alleviation through increased productivity in rural areas to enhance food security and rural livelihoods status and contribute to the economy. Small-scale
irrigation farming has recently received significant focus from local governments to enable farmers to cultivate crops
twice or more per annum.
Irrigation practices reduce the risk of crop failure resulting from drought. To address this, the government of Ethiopia
has been trying to transform the traditional rain-fed agriculture into mechanized irrigated agriculture, through full
packages of value addition and postharvest technologies [24, 26]. Currently, the government gives high attention to developing the sector to fully its potential by assessing and supporting local farmers to enhance irrigation practices as well
as the promotion of modern irrigation practices [27].

2.3 The Necessity for Small Scale Irrigation in Ethiopia
Small-scale irrigation is preferred due to the easy adaptability of the systems to local environmental and socioeconomic conditions and it is the mitigation for environmental degradation and absence of non-farm income in rural.
However, more importantly, small-scale irrigation farming has become important due to the recent shift in the development paradigm to ‘development from below, a method subsumed under sustainable development’ [28]. SSI is one
means by which agricultural production can be increased to satisfy the growing food demands in Ethiopia. Small-scale
irrigation is a key to increase farmers’ income, household employment and defending livelihoods against economic
vulnerability by producing higher value crops for sale in markets and to harvest more than once per annum [29, 30]. On
the other hand, it is a means for self-employment in household labor [9].

2.4 Adoption of Small Scale Irrigation as adaptation strategy
Adoption of small-scale irrigation is a viable strategy for increasing production to meet rising food demand, market-oriented production, achieving food security, making food available, and improving the livelihoods of smallholder
farmers, while also increasing climate variability and change adaptive capacity [31]. Adaptation response of farmers to
climate variability and change is various from area to area and among local farmers to maintain food security in the face
of agricultural crop production loss exacerbated by climate change [32, 33]. Irrigation as a climate wise agriculture
strategy is one of the most important adaptation options for increasing agricultural productivity in the country’s rural
areas [34]. According to Abebe Tilahun A. [35], irrigation users are better off in crop production, which increases
household income and allows them to buffer against climate variability, than non-users.
According to Woldegebrial Zeweld, et al. [31], among research participants of rural families in irrigation, the degree
of poverty and food insecurity differs between irrigation users and non-users, with irrigation users having a lower percentage of poor (20%) than non-users (30 percent). Irrigation users had a higher adaptive capacity to climate variability
and change than non-users, according to these findings. Small-scale irrigation has key role to stabilize agricultural production, productivity and mitigate the negative impacts of variable or insufficient rainfall. It also has potential to increase both yields and cropping intensity [23, 12].

2.5 Impact of Small Scale Irrigation on Livelihood Outcomes
Small-scale irrigation helps to improve overall livelihoods by increasing income, food security, job opportunities, social needs fulfillment, and poverty reduction. Increased in agricultural production through diversification and intensification of crops grown, increased household income because of on/off/non-farm employment, source of animal feed,
improving human health, soil and ecology degradation prevention and asset ownership are a few to mentioned [36].
According to D. Mengistie and D. Kidane [30], small scale irrigation farming has a significant influence on improving
farmers’ livelihoods across a variety of variables, including crop diversification, enhanced agricultural productivity,
household income, employment opportunities, and participation in community decisions.
2.5.1 Employment Opportunity
Irrigation has several advantages, but one of the most important is the creation of jobs. Because labor is one of the
most important inputs in small-scale irrigated farming, skilled and experienced laborers are critical to success. Family
labor is the most common source of labor in both irrigated and non-irrigated areas [37]. Furthermore, labor demand is
typically higher during peak production periods, requiring farmers to recruit additional labor for transplanting, weeding,
and harvesting.
DOI: 10.26855/ijfsa.2021.12.004
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Irrigation thus provides seasonal employment for individuals working on nearby farms. When completing irrigation
work, hired labor is compensated in cash, in kind, or both. The irrigators are also employed by the irrigation system [38].
Beneficiaries have moved from harvesting once a year (during the rainy season) to two or three times a year, and labor
efficiency has improved because of irrigation. Similarly, the average labor cost for irrigation users (estimated just for
hired labor) is more than double that of non-user families.
There are two forms of additional labor demand caused by irrigation schemes, according to Kinfe, et al. [39]. Irrigation schemes necessitate labor for the building and ongoing maintenance of canals, wells, and pumps, among other
things. This is expected to be a significant source of income for the poor, particularly landless rural poor or rural
households with excess labor or seasonal excess labor. Second, higher farm output due to irrigation increases demand
for farm labor both during the main cropping season and throughout subsequent cropping seasons, requiring more
workers and extending the work duration.
According to Mamo Esayas Ambe [37], it found that the average hour spent on an irrigated farm is much higher than
the average hour spent on a rain-fed only farm for all tasks from plowing to thrashing. Small-scale irrigation, according
to the author, is not only utilized to increase household livelihood diversification, but it also generates job opportunities
for a substantial segment of poor households. Furthermore, another scholar stated that irrigation provides work opportunities in the community and can improve the society’s lifestyle and living quality [40].
2.5.2 Livelihood Improvement
Small-scale irrigation has multiple effects on rural people’s livelihood development [41]. In this case, an attempt was
made to determine whether irrigating farmers were aware of the changes in their way of life. Small-scale irrigation has a
favorable influence on food security, asset ownership, and well-being of rural farm households, whether directly or indirectly. Irrigation-based agricultural intensification may be the most effective technique for poverty reduction and the
promotion of sustainable rural livelihoods [42]. Because of this specific circumstance, irrigation user households have
the chance to diversify their livelihood scenario. Crop intensification, diversity, and market-oriented production, as outlined by [43], make food available and affordable to both the poor and the wealthy.
2.5.3 Agricultural Production
Small-scale irrigated farming has been offered as a climate smart agriculture method to reduce climate change and
variability, increasing production and diversifying livelihood scenarios as an option. Smallholder farmers can profit
from irrigation by increasing yields and productivity while lowering the chance of crop failure. SSI is a critical technique for decreasing risks connected with both rainfall unpredictability and the production of different crops twice or
three times a year, as well as enhancing household income.
As the outcome of different studies pointed out that SSI has the positive influence on agriculture production. According to K. Fikirie and T. Mulualem [27], it pointed out that the average crop yields per hectare from small-scale irrigated land increases 2.5 times higher than the yield produced by rain fed agriculture. According to Getaneh Ayele [40],
the result of study identified that access to irrigation increases the opportunity for crop intensity and diversification,
which increase cropping income, increases crop productivity, and stabilize the risk associated with crop. Consistent
with this Getacher, et al. [44], Diao, et al. [45] found out that small-scale irrigation farming reduces climate risks, improves crop production and reduces agricultural production’s overdependence on rainfall.

2.6 Impact of Small Scale Irrigation Farming on Household Income
Several studies have indicated that SSI positively correlated with household income in different parts of Ethiopia.
The main impact of SSI for the enhancement of the income of smallholder farmers are increasing the yield of crop and
livestock production, change of cropping system to cash crop, introduction of new better yielding crop varieties, and
employment generation [46]. The author pointed out that SSI development has a positive impact on income improvement of rural households. This implies that small-scale irrigation has a significant impact on rural household income in
rural areas. According to the analysis the income and consumption of participants is better than nonparticipant. The author concluded that households that participate in small-scale irrigation have a better quality of life than those that do
not.
According to G. Muleta and G. Girmay [47], it studies about the impact of SSI on household income in central Ethiopia: Empirical evidences from Walmara district the average treatment effect on the treated (ATT) result revealed that
participation in irrigation significantly affected household income, and irrigator households get more gross income of
Birr 22,161 than non-irrigators, and this result is statistically significant. D. Mengistie and E. Debie [48] found out that
the mean total annual income of irrigation users was ETB 44, 739.94, while their non-irrigation income was ETB
30,773.77. The result showed that participating in SSI schemes increased the total income of households significantly.
This result was consistent with the findings of the study [49], which reported that households with access to irrigation
had a mean annual income of ETB 56,166.59, and the average for the non-users was ETB 26,102.44. In line with this
DOI: 10.26855/ijfsa.2021.12.004
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other study conducted by Sesen [50], it indicated that the average income of irrigation users were ETB 4,003.21 and
their non-irrigation also ETB 797 the average income difference between them was ETB 2,720.88, and hence there is
influence mean income difference between irrigation users and non-users.
According to Muez [51], it shows that a small-scale irrigation scheme has a positive impact on households’ farm income. The author also indicated that the annual farm income and food consumption expenditure per adult equivalent of
the irrigation participants in 2012/2013 were respectively 48.9% and 36.4% higher than that of the nonparticipants. According to Ayana Anteneh [52], it assesses the impact of small-Scale irrigation on household income show that households’ participation in irrigation had significant impact on households’ annual income. Other thing remaining constant,
total annual income of the irrigators would be higher than that of non-irrigators by about 23,546 Birr. Other study by
Woldegebrial Zeweld, et al. [31] also shows that income of households from irrigation has accounted for 38% of total
income. Seid [53], the study on the impact of small scale irrigation on crop production and income of households, the
propensity score matching (PSM) techniques estimation result showed that SSI has positive and significant impacts on
the income of households. The average treatment effect (ATT) estimation revealed that, the mean difference of household income of SSI users and non-users is 12,630.40 birr. According to Kinfe, et al. [39], it shows that the total income
of irrigation user households would be higher by Birr 26,593.60 than households who do not participate in small-scale
irrigation farming.
According to Leta Legesse [54], the study on the impact of small scale irrigation on household farm income and asset
holding. The author found out that participation in irrigation user has increased annual household farm income by
19,474.8 birr for participant households than non-participant households, which were significant at 1% level. Similarly,
it has increased their physical asset holding which is measured in Ethiopian birr valued 27,502.4 ETB at 1% statistically
significance level. Hence, the author concluded that small-scale irrigation has positive and significant impact on annual
farm income and asset holding of the rural farming households.

2.7 Factors Influencing Adoption of Small Scale Irrigation Farming
In order to enhance small scale irrigation for increasing the adaptive capacity to climate variability and change of
small household farmers’ socioeconomic and institutional factors must considered for farmers’ decision to small-scale
irrigation adoption. The evidence from different studies show that there are different socio-economic and institutional
factories influencing household decision to adopt small-scale irrigation farming practice.
The local institution and the rural infrastructure services can improve the awareness of people regarding irrigation
adoption [31]. The authors shows that off-farm employment, access to irrigation equipment, access to reliable water
sources and awareness of water conservation practices, such as rainwater harvesting have a significant influence on the
adoption of small-scale irrigation farming. Other study [12] implies that off-farm employment, access to irrigation
equipment, access to reliable water sources and awareness of water conservation practices are positively influence SSI
adoption whereas farmers’ age, distance to market and formal employment are negatively influence the adoption.
According to [55, 38, 56], they found out that there were a statistical significance difference between irrigation user
and non-users in farmland size, livestock and education but insignificant difference in household size, age and gender.
Other study [31] indicates that a statistical significance difference in education status and household size between the
irrigation user and non-users and there is a significant difference in the application of agricultural inputs and improved
seed varieties. However, statistically insignificant difference in age, livestock ownership, land holding, adult equivalent
household size rural services.
According to Ayana Anteneh [52], the probit model indicated that owning irrigation land, having pumping motor and
dissatisfaction with the existing irrigation schemes are key factors that influence on irrigation adoption. According to D.
Mengistie and E. Debie [48], the result of binary logistic regression showed that age, family size, total livestock owned,
total annual income, size of irrigable land, frequency of training, market information, and marital status were determinant factors that influence on SSI adoption. In line with this [26], noted that age of household head, education level, size
of the cultivated land, number of oxen, livestock holding, income from livestock and irrigation found to be influencing
household decision on irrigation. Moreover, according to Kinfe, et al. [39], farmers who are members of the formal and
informal institutions such as water user association (WUA), peasant associations and local leadership, education are
factors influenced to participate in small-scale irrigation farming.

3. Conclusion and Recommendations
Small-scale irrigated farming, also known as climate-smart agriculture, is one of the most important adaptation techniques for increasing agricultural productivity in the country’ rural areas. In comparison to non-users, small-scale irrigation users are better off in crop output, which increases household income and provides a buffer against climatic unpredictability. Small-scale irrigation users have more adaptive capacity to climate variability and change than non-users.
Numerous studies have indicated that small-scale irrigation positively correlated with household income in different
DOI: 10.26855/ijfsa.2021.12.004
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parts of Ethiopia. Irrigation users had a higher income than non-irrigation users. Participating in small-scale irrigation
farming increased the total income of households significantly, and Small-scale irrigation has a positive and significant
impact on the annual farm income of the rural farming households. Off-farm employment, irrigation equipment, reliable
water sources, and awareness of water conservation practices such as rainwater harvesting, as well as farmland size and
household size, all have a significant positive impact on SSI farming adoption, whereas household age, distance to
market, and formal employment have a negative impact.
Irrigation user households earn more incomes than non-user households, which help them, adapt to climate change.
To help farmers earn more income, all responsible development partners, including the government and
non-governmental organizations (NGOs), should promote small-scale irrigation farming across the country as a climate-smart agriculture technology. Small-scale irrigation has the potential to mitigate frequent climate change and variable rainfall, and it is easily adaptable and functional at an individual level, so the government and other entities
should promote it. Therefore, policymakers and other relevant stakeholders should give great attention to strength
small-scale irrigation farming as climate change adaption at rural households.
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