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Abstract 
The study aims to assess the effect of small scale irrigation adoption to far-
mers in Nasho sector, Kirehe District in Rwanda. The average yield was 
12,309.73 Kg/2.62 ha or 4698.73 Kg/ha for adopters with the mean difference 
between adopters and non adopters ranged from 2819.63 Kg to 4766.59 Kg 
per unit area of production. For food security status, the average mean quan-
tity of maize consumed at home level was 615.54 Kg with the mean difference 
ranged from 377.29 Kg to 474.68 Kg. For market participation, the average 
treatment effect of the treated (ATT) of quantity of maize sold was 11,694.24 
Kg while the mean difference ranged from 7165.98 Kg to 9015.60 Kg. The 
Average Treatment Effect of the Treated market price was 213 Frws/Kg while 
the mean difference ranged from 44.51 Frws/Kg to 48.3053 Frws/Kg. The Av-
erage Treatment Effect of the Treated of farmer’s revenues for the users was 
938,772 Frws/ha, however, the mean difference between adopters and non 
adopters ranged from 1,732,942 Frws to 2,007,039 Frws. The Average Treat-
ment Effect of the Treated of farmer’s net farm income was 1,066,393 Frws 
while mean difference between users and non users ranged from 803,967 
Frws to 854,141 Frws. For profitability analysis, the cost benefit ratio (CBR) 
was taken into account. The total benefit per unit area was 2,434,509 Frws 
and total average mean cost of 1,382,313 Frws and CBR = 1.761 > 1. The 
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findings of this study will help the policy makers for deeper sector planning 
and also, it will facilitate other stakeholders to invest in irrigation technology 
to improve the livelihoods of Rwandan farmers and other surroundings.  
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Profitability, Small Scale İrrigation, Propensity Score Matching, Farmers, 
Treatment Effect 

 

1. Introduction 

Irrigated agriculture in Africa is under renewed attention in relation to food se-
curity and poverty reduction [1]. It is widely acknowledged to play a major role 
in improving productivity, reducing poverty and sustaining rural livelihoods. It 
enables households to generate more income, increase their resilience and, in 
some cases, transform their livelihoods [2]. Irrigation contributes to agricultural 
growth and reduces poverty directly through permitting intensification and di-
versification, hence increased outputs and incomes; increasing agricultural wage 
employment; and reducing local food prices. Irrigation has contributed signifi-
cantly to poverty alleviation, food security, and improving the quality of life for 
rural populations [3]. However, the sustainability of irrigated agriculture is being 
questioned, both economically and environmentally. The increased dependence 
on irrigation has not been without its negative environmental effects. Inadequate 
attention to factors other than the technical engineering and projected economic 
implications of large-scale irrigation or drainage schemes in Africa has fre-
quently led to great difficulties. Decisions to embark on these costly projects 
have often been made in the absence of sound objective assessments of their en-
vironmental and social implications [4]. Major capital intensive water engineer-
ing schemes have been proposed without a proper evaluation of their environ-
mental impact and without realistic assessments of the true costs and benefits 
that are likely to result [5] [6]. 

Water is a valuable resource in agricultural food production while it remains a 
finite resource, the competition of this precious resource is highly increasing due 
to the current and future events such as rapid increase in world population 
which is expected to reach 9 billion by 2050 [7]. To understand the role of irriga-
tion in income growth and poverty alleviation, it is useful to review the funda-
mental sources of economic growth. According to [8], there are three major 
sources of economic growth. The first major is related to an increase in the 
amounts of inputs used in production. Additional inputs can move a country 
out of its aggregate production function to a higher level of output. The third 
major inputs in the development process which are population growth (which 
affects labor availability and labor), natural resource availability (which affects 
the cost of environmental factors such as land with its associated soils, water, 
and forest), and capital accumulation (which affects the availability of man-made 
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inputs). 
Rwanda has a tropical-temperate climate with a bimodal rainfall pattern with 

peaks in the months of April and November. Agriculture accounts for 25% of 
national GDP in the year of 2019 and provides employment around 70% of the 
population. Irrigated agriculture has long played a key role in feeding expanding 
populations and is undoubtedly destined to play a still greater role in the future 
for mitigation of drought and climate change issues. The current status of the 
area developed with formal irrigation infrastructure is around 56,000 ha which is 
equal to 9.5% of total potential irrigable area which is 589,711 ha (47% is in 
marshland & 53% is on hillside). Rwanda has three agricultural seasons namely 
(A, B and C): Season A starts in September to January each year, the main crops 
are maize, beans and soybeans. The Season B starts in March to July each year 
with the main crops such as maize, beans, soybeans, Irish and sweet potatoes 
and cassava, however, the agricultural season (C) which actually starts in June to 
August, that is indubitably reserved for vegetables production in marshlands 
under irrigation practices. Based on availability of water bodies, river and lakes 
stationed at Nasho sector, variety of crops are grown in all three Season under 
Nasho irrigation schemes, Therefore, this research was intended to compare cost 
and benefits of farmers’ adopters of irrigation technology in two consecutive 
farming seasons A and B. To come up with better expected outcomes, the study 
focuses primarily on the Effect of small scale irrigation adoption to farmers’ 
revenues and Compare the costs and benefits accrued in adoption of small scale 
irrigation in the study area. 

2. Material and Methods 

The study was conducted in Eastern province of Rwanda at Nasho sector during 
the agricultural season of 2017A (started September 2016 ended January 2017) 
and agricultural season 2017B (started march 2017 ended June 2017) to assess 
the effectiveness of small scale irrigation adoption among small scale farmers in 
Rwanda. Multistage sampling techniques were used to select 317 farmers in-
cluding adopters and non-adopters of Small Scale Irrigation Technology SSIT. 
Descriptive statistics not limited to frequency but also to means, standard devia-
tion, Standard errors were also used to characterize farmers’ characteristics while 
T-test was used to compare means of respondents. Propensity score matching 
(PSM) and Cost Benefit Ratio methods were employed to estimate effect of small 
scale irrigation technology adoption using STATA version 13.0. 

2.1. Study Areas Description 

The present study was conducted in Nasho sector of Kirehe district, Figure 1 
with the total population of 26,954 habitants where several types of irrigation ac-
tivities are undertaken [9] and these included sprinkler irrigation, drip irrigation 
and pivot center irrigation under Buffet project. Kirehe District is located in the 
southern part of Eastern Province; it is the one of seven districts of Eastern  
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Figure 1. Nasho map indicating the study area under irrigation scheme. 

 
province where Crop Intensification Programme (CIP) is acquired from 2007. It 
is the one of the driest districts in the country (areas in the east receive on aver-
age less than 900 mm of rain per year) [10]. The average rainfall for Rwanda is 
1250 mm per annum and it is the hottest in the country: Eastern parts of the dis-
trict record average temperatures of more than 21 degrees Celsius (MINAGRI, 
2012a) against the national average of 19 degrees Celsius (MINAGRI, 2012a) 
cited by [10]. Classifications of the actual capability of the district for agriculture 
reveal differentiation across the district, with some parts able to support crops 
due to availability of water resources like rivers but due to the climate conditions 
the farmers are suffering of the drought due the weather conditions. Currently 
the total area under covered by new irrigation project is about 1280 ha in Nasho 
sector, Kirehe District of Eastern Province, the figure below shows Nasho sector 
localization in the map of Rwanda and have been produced by using Arc GIS 
10.3.1 computer package.  

2.2. Sampling and Data Collection Techniques 

The study used primary data from 193 respondents from COVAMIS cooperative 
staff, Buffet irrigation project beneficiaries and other individual farmers adopted 
irrigation technology. This study covered mainly farmers using irrigation tech-
nology as treated variable and farmers’ non applying water in the farmed crops 
as control factor. Three multi-stage sampling techniques were used to select 
respondents from the selected districts. In the first stage purposive sampling was 
used to select the farmers using irrigation technology during maize production. 
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In the final stage the selection of small scale farmers growing maize in the study 
area by means of simple random sampling to select farmers from each of the 
preselected site or perimeter zone. The total population under the study was 330 
maize growers including adopters and non adopters of small scale irrigation 
technology in the study area. The sample size was calculated from a population 
on which an investigation was conducted. Slovin’s Formula adapted by Ryan, 
2013 provides the sample size (n) using the known population size (N) and the 
acceptable error value (e). The sample size will be determined by using Ryan 
formula [11] 

21
Nn

Nα
=

+
                           (1) 

where n is the sample size from the Nasho irrigation scheme zone, α is the mar-
ginal error and N is the total population from the study area. The total popula-
tion from the study comprises individual farmers from Nasho sector and other 
cooperative members from COVAMIS. The study will consider the confidence 
interval of 95% and margin error of 5% respectively. Then the sample size from 
this study will be given in Equation (2). 

2
330 186

1 0.05 330
n

×
= =

+
                     (2) 

3. Application of Propensity Score Matching (PSM) 

Based on Background and objective of the study, the Propensity Score Matching 
(PSM) model was used to estimate propensity score matching for adopters and 
non adopters of SSIT in Nasho irrigation scheme. Equation (1) describes the 
Propensity Score Matching (PSM) PSM models between adopters and non 
adopters of small scale irrigation technology: 

( ) [ ]
[ ] [ ]

1 0

1 0

ATT 1 1

1

| |
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E Y I E Y I
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− =
               (3) 

From Equation (1), [ ]0 | 1i iE Y I =  is the missing data representing the out-
comes of participants in the absence of irrigation? One way to estimate this 
missing data is to use outcomes of a non-irrigating group. By using the out-
comes of non-irrigating farmers, Equation (3) can be rewritten as  

( ) [ ] [ ]
Bi

1 0

as

1 1 1| | |i i i i i iE I E Y I E Y I= = = − =∆


             (4) 

Without controlling for the unobservable heterogeneity, Equation (2) can be 
shown to consist of a bias in addition to the impact estimate. Subtracting and 
adding right hand side of Equation (5) gives:  

[ ] [ ] [ ] [ ]1 0 0 01 0 1 1| | | |i i i i i i i iE Y I E Y I E Y I E Y I= = − = − = + =       (5) 

[ ] [ ] [ ]1 0 0 0| 1 0|1|i i i i i i iE Y Y I E Y I E Y I= − = + = − =           (6) 

Rearranging (4) gives:  

[ ] [ ] [ ]0 0| |1 1 0|i i i i i iE I E Y I E Y I= =∆ + = − =             (7) 
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where ATT is the average treatment effect on the treated farmers with adoption 
of small scale irrigation technology in which Y1 are adopters of SSIT and Y0 are 
non adopters of SSIT respectively. The dependent variable in this model is a bi-
nary variable/dummy variable where a farmer was prompt to adopt small scale 
irrigation for crop production in the season of 2017A and 2017B. The potential 
outcome framework is used to estimate the effect of small scale irrigation adop-
tion among small scale farmers in Rwanda: Evidence from Nasho Irrigation 
Scheme. Here the treatment is a farmer adopted SSIT in crop production system 
j. Let Dj be the binary variable indicating the farmer with production j with Dj = 
1 indicating the farmer adopted SSIT and Dj = 0 indicating non counter factual 
by a population unit. Also, let ( )1

1 ,jy g d z≡  and ( )0 0,y g z≡  be the potential 
outcomes corresponding to the two mutually exclusive states of farmer adopted 
small scale irrigation technology (SSIT) and their counter parties (non-adopter 
of SSIT), respectively. For any population unit, the causal effect of SSIT adoption 
on the outcome y is defined as 1 0y y y= − . However, the two potential out-
comes cannot be observed at the same time. With the observed outcome y given 
by ( )1 01j jy D y D y= + − , we can only observe either y1 or y0 depending on 
whether Dj equal 1 or 0, thus making it impossible to measure 1 0y y−  for any 
population unit. However, if we let Y be the random variable defined in some 
probability space (Ω, ∑, P) reflecting the distribution in the population of the 
outcome represented by the outcome variable y1, then the average causal effect of 
adoption in the population, ( )1 0E Y Y−  (with E being the mathematical expec-
tation operator), can be determined. Such a population parameter is called the 
average treatment effect (ATE) in the literature. 

4. Results and Discussion 

In this study, econometric data analysis is clearly applied to estimate the effect of 
small scale irrigation technology (SSIT) adoption in Rwanda using Propensity 
Score Matching (PSM) through Average Treatment Effect on the Treated (ATT) 
three estimation algorithms Nearest Neighbour Matching (NNM), Kernel 
Matching (KM) and Radius Matching (RM) algorithms. We directed our survey 
on the household level both for adopters and non adopters of small scale Irriga-
tion technology adoption, such that all the income generated from the maize 
crop farms in a household were summed up as main gross crop income genera-
tor. We took note of the average sales from maize production of sampled far-
mers that they made during harvest and after harvest. Similarly, the unsold pro-
duce was valued as consumed quantity by farmer household levels regardless the 
current market price. This formed the total gross crop income of a particular 
household. On the other hand, the total cost of production per farm included the 
variables’ costs such as labor costs, seeds, fertilizers (DAP, UREA and Organic 
compost), and transportation costs. The crop income for a particular farm was 
computed by including the total costs from gross income. Further, net farm in-
come was calculated from differentiation of gross farm revenues to total cost of 
production. 
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4.1. Average Treatment Effect on the Treated (ATT) Estimates on  
Effect of SSIT Adoption on Household Revenues 

Worldwide, several researchers have worked on the effect small scale irrigation 
technology on farmer’s revenues and food security through the use of Propensity 
score matching (PSM). For instance [12] evaluated the micro irrigation effect on 
households food security and found that non adopters always aims to be the 
poorest. Thus, the expectation of the households without treatment of micro ir-
rigation would have had lower income as a result of the sample selection bias 
occurs due to the self-election mechanism. Moreover [13] confirmed that the 
welfare variety between the treated as well as the control group would not be at-
tributed to irrigation access as long as the selection bias exists. So using the 
non-parametric matching estimation method, the impact of small scale irriga-
tion on the household income would be proved whether using of small scale ir-
rigation have a significant difference between the treated and control group. The 
results from nearest neighbor, kernel, and radius matching methods are used to 
estimate average quantity of maize supplied to markets, market price, revenues 
and net farm income and the mean difference as program impact for adopters of 
irrigation technology compared to control were presented and discussed through 
ATT covariates estimates. The average treatment effect of the treated (ATT) of 
maize sold for adopters of small scale irrigation technology was 11,694.24 Kg 
and the mean difference (MD) ranged from 9015.60 Kg; 8388.39 Kg and 7165.98 
Kg of small scale irrigation technology adopters using Nearest Neighbour Match-
ing (NNM), Kernel Matching (KM) and Radius Matching (RM) accordingly and 
all estimates are statistically significantly at 2.19**; 1.91** and 1.82** at 5% level 
of significance respectively.  

Price was the key market factor participation. Results from the PSM based on 
three matching algorithms revealed that the ATT market price was 213 Frws/Kg 
while the mean difference for the adopters of SSIT program ranged from 44.53 
Frws/Kg; 48.3053 Frws/Kg and 44.51 Frws/Kg using NNM, KM and RM and all 
estimates were statistically significant with t-stat of 2.16**; 2.2** and 2.25** at 
5% level of significance respectively. Good market price leads to high farmer’s 
revenues useful to predict the next farming season. 

The results indicate that participating in small scale irrigation significantly in-
creases household income as shown by a positive estimated coefficient of small 
scale irrigation use with a t-value less than 5%, Table 1. PSM results indicated 
that the ATT of the expected revenues for the users (treated) of SSIT was 
2,459,582.86 Frws/u.a either 938,772 Frws/ha of maize for adopters of small scale 
irrigation technology and the mean difference between adopters and non adop-
ters ranged from 2,007,039 Frws; 1,921,407 Frws and 1,732,942 Frws of small 
scale irrigation technology adopters using NN, KM and RM accordingly and all 
estimates are statistically significantly at 3.24**; 2.92** and 2.92** at 5% level of 
significance respectively by considering the working unit area under crop farm-
ing. 
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Table 1. Effect of small scale irrigation adoption to farmers’ revenues. 

Nearest Neighbour Matching (NNM) 

Variable Sample Treated Controls Difference S.E. T-stat 

Quantity sold (Kg) Unmatched 11,694.24 3380.74 8313.50 1559.23 5.33** 

 ATT 11,694.24 2678.64 9015.60 4117.76 2.19** 

Price (Frws/1Kg) Unmatched 213.38 206.43 6.95 9.93 0.7 

 ATT 213.38 168.84 44.53 20.59 2.16** 

Revenues (Frws) Unmatched 2,459,582.86 611,949.04 1,847,633.83 335,624.86 5.51** 

 ATT 2,459,582.86 452,543.57 2,007,039.29 619,512.67 3.24** 

Net Farm Income Unmatched 1,066,392.86 272,800.18 793,592.68 180,372.65 4.4** 

 ATT 1,066,392.86 212,252.13 854,140.73 141,329.86 6.04** 

Kernel Matching 

Quantity sold (Kg) Unmatched 11,694.24 3380.74 8313.50 1559.23 5.33** 

 ATT 11,694.24 3305.85 8388.39 4387.29 1.91** 

Price (Frws/1Kg) Unmatched 213.38 206.43 6.95 9.93 0.7 

 ATT 213.38 165.08 48.30 21.91 2.2** 

Revenues (Frws) Unmatched 2,459,582.86 611,949.04 1,847,633.83 335,624.86 5.51** 

 ATT 2,459,582.86 538,175.37 1,921,407.49 658,944.24 2.92** 

Net Farm Income Unmatched 1,066,392.86 272,800.18 793,592.68 180,372.65 4.4** 

 ATT 1,066,392.86 225,798.84 840,594.03 148,037.48 5.68** 

Radius Matching (RM) 

Quantity sold (Kg) Unmatched 11,694.24 3380.74 8313.50 1559.23 5.33** 

 ATT 11,694.24 4528.26 7165.98 3946.28 1.82** 

Price (Frws/1Kg) Unmatched 213.38 206.43 6.95 9.93 0.7 

 ATT 213.38 168.87 44.51 19.74 2.25** 

Revenues (Frws) Unmatched 2,459,582.86 611,949.04 1,847,633.83 335,624.86 5.51** 

 ATT 2,459,582.86 726,640.95 1,732,941.91 594,462.66 2.92** 

Net Farm Income Unmatched 1,066,392.86 272,800.18 793,592.68 180,372.65 4.4** 

 ATT 1,066,392.86 262,426.25 803,966.61 137,125.01 5.86** 

 
The findings support the conclusion that availability of small scale irrigation 

does improve household income, indicating that small scale irrigation users earned 
net farm income as ATT value of 1,066,393 Frws for the treated and mean differ-
ence between users and non users ranged from 854,141 Frws; 840,594 Frws and 
803,967 Frws of small scale irrigation technology adopters more than the 
non-participants depending on the matching method used NN, KM and RM 
accordingly and all estimates are statistically significantly at 6.04**; 5.68** and 
5.86** at 5% level of significance respectively. Based on findings, his result is 
consistent with the findings of previous studies [14] that found even though 
smallholder irrigation has admittedly failed as many schemes have collapsed, 
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those irrigation schemes that remain operational are playing an important role 
in rural poverty reduction.  

4.2. Comparison of Costs and Benefits Accrued in Adoption of  
Small Scale Irrigation Technology 

To conduct the comparison between the cost and benefits of the adopters and 
non adopters of small scale irrigation technology, the cost benefits analysis was 
used to compute the Cost Benefit Ratio for project appraisal. The costs consi-
dered included the cost of fertilizers and labor cost paid in maize production and 
post harvest operations. For the adopters of small scale irrigation technology, the 
maize producers farmers on an average per unit area earned during study, on 
benefits ranging from 351,788 Frws to 7,441,667 Frws with the average mean of 
total benefit per unit area of the gross profit of 2,434,509 Frws and total average 
mean cost of 1,382,313 Frws on average with the Cost-Benefit Ratio CBR = 
1.761 > 1 indicating viable business. For the non adopters of small scale irriga-
tion technology, the earned benefits ranged from 50,333 Frws to 7,032,375 Frws 
with the average mean of total benefit of 611,949 Frws against total average 
mean cost of 339,149 Frws while the cost benefit ratio (CBR) for non users of 
SSIT was CBR = 1.804 > 1 indicating also that maize business venture is a viable 
project. The higher Cost Benefits Ratio (CBR), the lower cost invested due to no 
investment in irrigation equipment and tools. The findings also indicated that 
the pooled average mean benefit for all sampled respondents was 2,160,145 Frws 
while the pooled cost benefits ratio of between benefit and cost was CBR of 
1.763 > 1, indicating that the maize farming under irrigation is more profitable 
due to its profitability index greater than one (Table 2). 
 

Table 2. Costs and benefits accrued in adoption of small scale irrigation in the study area. 

 Comparison of production cost versus Benefits 

 Parameters 
Cost 
DAP 

Cost-Urea Cost-Organic 
Cost-Land 

Preparation 
Cost-Sowing Cost-Weeding Cost-PHHS Cost-Irrig 

Total 
Cost 

Benefits 

A
do

pt
er

s 
of

 S
SI

T
 

Mean 142,915 59,764 51,969 311,814 103,938 64,961 129,923 518,359 1,382,313 2,434,509 

Std. Err 7288.438 3047.89 2650.338 311,814.3 5300.681 3312.927 6625.851 26,635.41 70,890.27 133,464.2 

Std. Dev 91,614.25 38,311.38 33,314.23 199,885.6 66,628.53 41,642.85 83,285.65 334,802 891,076.9 1,677,619 

Min 37,333 15,612 13,576 81,455 27,152 16,970 33,939 67,879 226,036 351,788 

Max 453,750 189,750 165,000 990,000 330,000 206,250 412,500 1,650,000 4,397,250 7,441,667 

N 158 158 158 158 158 158 158 158 158 158 

CBR  1.761 

N
on

 A
do

pt
er

s 
of

 S
SI

T
 

Mean 41,644 17,414.75 15,143.29 90,859.68 30,286.58 18,929.14 37,858.29 87,013 339,148.8 611,949 

Std. Err 20,093.87 8402.891 7306.859 90,859.68 14,613.72 9133.577 18,267.15 75,515.38 196,981.7 242,117 

Std. Dev 106,326.8 44,463.92 38,664.27 231,985.7 77,328.56 48,330.35 96,660.69 399,589.9 1,042,329 1,281,163 

Min 4000 1673 1455 8727 2909 1818 3636 0 24,218 50,333 

Max 577,500 241,500 210,000 1,260,000 420,000 262,500 525,000 2,100,000 5,596,500 7,032,375 

N 28 28 28 28 28 28 28 28 28 28 

CBR  1.804 
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Continued 
T

ot
al

 (
A

ll)
 

Mean 127,669.8 53,389.21 46,425.39 278,552.3 92,850.77 58,031.73 116,063.5 453,425.5 1,225,278 2,160,145 

Std. Err 7,365.784 3080.235 2678.464 16,070.8 5356.932 3348.083 6696.164 27,664.63 72,301.31 128,160.2 

Std. Dev 100,455.9 42,008.81 36,529.38 219,176.5 73,058.82 45,661.77 91,323.5 377,295.2 986,058.4 1,747,873 

Min 4000 1673 1455 8727 2909 1818 3636 0 21,191 50,333 

Max 577,500 241,500 210,000 1260,000 420,000 262,500 525,000 2,100,000 5,596,500 7,441,667 

N 186 186 186 186 186 186 186 186 186 186 

CBR  1.763 

4.3. Distribution of Density of Propensity Score Estimates over  
Treated and Controls Group 

Based on information presented on Figure 2; the results of the covariate balanc-
ing test to verify the hypothesis that both groups have the same distribution in 
covariates after matching. The density distribution of the propensity scores for 
participants and non-participants is shown in Figure 2. The bottom half of each 
graph shows the propensity score distribution for the non-treated, while the up-
per-half refers to the treated individuals. It presents the covariates’ means, their 
t-test of differences in means as well as the percentage bias before and after 
matching, for all covariates, the matched sample means are not almost similar 
for both the treatment and the control groups therefore indicating the unba-
lanced matching. 

Figure 2 shows that there are no treated individuals out off support region, 
indicating that all the treated group or individual in area of the study (Nasho ir-
rigation scheme) gets an appropriate match among the non users of Small Scale 
Irrigation Technology adoption. From the point view, there are some untreated 
individuals on non users of Small Scale Irrigation Technology found out of the 
support region hence all untreated individuals were not found within the same 
region of common support indicating that also all treated and untreated indi-
viduals have not received the same propensity score. Thus, findings suggest that 
there no satisfaction of balancing testing of common region support (assump-
tion of common support was not satisfied) [15]. 
 

 
Figure 2. Distribution of density of propensity score estimates. 
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5. Conclusion and Recommendations 

This study focused mainly on the users of small scale irrigation technology on 
the crop yield and how irrigation technology contributed to the improvement of 
the crop income of the users in Rwanda through the average treatment effect on 
the treated approach. The study has substantiated that irrigation in the study 
area has significantly improved the crop yield, crop income to predict the future 
food expenses for food security. Therefore, irrigation technology use is not a 
substitute for other productivity enhancing factors rather a complementary fac-
tor. It is suggested to policy makers, implementers, and any funding agencies 
with similar interest to further capitalize and scale up the irrigation technology 
facilities and create more awareness in order to achieve improvement of livelih-
ood outcomes of rural households, especially to offset the effect of drought re-
gions which is mainly the Nasho sector. However, despite the positive impact of 
small scale irrigation technology to users, it contends that other sustainable irri-
gation sources, such as rainwater harvesting systems including ground water re-
charge through pit and tube wells as well as gabions system which are usually 
used to reduce but not to stop the speed of stream in erosion control, should be 
used due to possible environmental impact in the excessive use of irrigation 
technology. 
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