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Abstract: The overall objective of this study was to evaluate how peri-urban modern small scale irrigation
intervention interfaces with the livelihood capitals of female headed households in Kobo town, Ethiopia. To
attain this objective, a cross sectional survey method using structured questionnaire was employed on
randomly selected 333 households. Descriptive statistics and Sustainable Livelihood Framework were employed
to comprehensively assess sample households’ access and ownership to various livelihood capitals. The
framework constitutes five major livelihood capitals namely; human, physical, natural, financial and social. For
these five broad livelihood capitals, a total of 17 key sub-categories of capital indicators were identified and
used to develop the livelihood index. Various standardized scaling and indexing methods were adopted for each
component of assets to make them comparable among sample households and to allow meaningful
interpretation. It is discernable from the asset based portfolio compositions comparison analysis that participant
and non-participant households’ had marked difference in their access and ownership of livelihood capitals.
Moreover, the significant value of the t-test guaranteed participants’ and non-participants’ unequal access and
ownership to livelihood capitals. Therefore, it can be generally inferred that participants had better livelihood
capital ownership and access than non-participants. On the other hand, the average weighted livelihood capital
index of 0.49 exposes sample households’ moderate access and ownership of various livelihood capitals and
the limited impact of peri-urban modern small scale irrigation projects on their livelihood. Hence, to properly
eradicate poverty and reduce the problem of food insecurity, this survey result urges the need of devising
appropriate strategies and programs that can improve female headed households’ livelihood capital that can
realize sustainable livelihood as well as to the sustainable, effective and efficient performance of irrigation
projects.
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INTRODUCTION area, only 4 to 5% (640,000 hectares) is under irrigation

To meet the food demands of its rapidly growing expansion of small-scale irrigation and rainwater
population, it is estimated that Ethiopia must double its harvesting strategies particularly in arid and semi-arid
cereal production by 2025. Irrigation as one integral part peri-urban and rural areas of the country become central
of water sector is one of the means by which agricultural to Ethiopia’s policies and strategies [3]. Such schemes are
production can be increased to meet the growing food intended to sustainably improve the food security and
demand of the country [1]. As Ethiopia has a significant food self-sufficiency both at individual and national level
potential of irrigation both in terms of the available land through double cropping [4]. 
and water resources, the government has prepared a water Measuring the effectiveness and efficiencies of
sector development program to be implemented between Policies, programs and projects targeted towards
2002 and 2016. The estimated total irrigable land of improving food security is a major and challenging task
Ethiopia is 5.3 million hectares; of which potential irrigable for any institution and government as it requires the

development [2]. In line with this, development and
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development of appropriate tools of assessment. irrigation practices for the livelihood of female headed
Furthermore, due to the complex and multi-dimensional households is limited. Similarly, irrespective of the strong
nature of food security looking for better measures of efforts to expand and develop modern small-scale
food security still remains a major challenge [5]. irrigation projects both at peri-urban and rural areas of

The concept of food security is understood and used Kobo sub basin, to the best of the writer’s knowledge,
differently depending on the context, time frame and there has been no empirical study focused to investigate
geographical region in question [5]. Its definition and the livelihood of female headed peri-urban modern small-
measurement has been changed since its first introduction scale irrigation project beneficiary households employing
in 1970s. The three most important and overlapping Sustainable Livelihood Framework. Furthermore, gender
paradigm shifts are; from the global and the national to is also a cross-cutting issue that should be central to all
the household and the individual (1975-1985), from a food policy and research topics [40]. Considering the above
first perspective to livelihood perspective (After 1985; mentioned methodological and knowledge gap, the main
stimulated by the  African  famine  in  1984/1985) and from concern of this study is therefore, to assess the livelihood
objective indicators to subjective indicators  [6,  7].  As a capitals of female headed peri-urban modern small-scale
result, studies based on static analytical models such as irrigation project beneficiary households.
either income or kilocalories are restrictive and are not
fully capable of measuring the dynamic aspects of food MATERIALS AND METHODS
security.

Water resource development and modern small-scale Research Design: Research designs are the specific
irrigation in particular is also insufficiently supported by procedures involved in the research process; data
knowledge in the Horn of Africa [8]. Moreover, there is collection, measurement, data analysis and report writing
also no consensus regarding the performance, efficiency [41, 42]. This study adopted the cross- sectional survey
and sustainable role of modern small-scale irrigation technique to collect primary data as a survey technique is
projects to household food security and poverty popular and ideal mode of observation in the social
reduction as there are conflicting empirical evidences from sciences. On a cross-sectional survey design data are
different projects and regions of Ethiopia. The available collected from samples at a specific point in time.
empirical studies did not also give due attention to gender According to Babbie [43] surveys are suitable for
[3, 9-33]. On the other hand, the existing studies on urban descriptive, explanatory or exploratory studies. Survey is
and peri-urban agriculture were conducted  at  major especially ideal for studies that have individual people as
urban centres; either national, regional or zonal capitals units for analysis.  As a result, survey is suitable for this
[16, 34-38] and most of them were not gender specific study as it centred both the individual and the household
though women are mentioned as active actors in urban as units of investigation and analysis. The head of the
and peri-urban irrigated agriculture. Such insufficient household (Females) served as the chief respondent to
collection and dissemination of gender specific data is whom the study questionnaire was administered.
one of the underlying causes for the neglect of woman’s In order to effectively asses sample households’
contribution to agricultural production and food security access and ownership to various capitals, a mixture of
in agricultural development policies and research. qualitative and quantitative research method was

Regardless of the paradigm shift of food security employed. The central argument behind the use of mixed
assessment from food first to livelihood first, none of the method design is that the combination of both forms of
above mentioned empirical studies also employed data offers a better understanding of a research problem
Sustainable Livelihood Framework while assessing the than either quantitative or qualitative design by itself.
impact of the interventions. Employing various impact Mixed method designs are procedures for collecting,
assessment approaches, methods and indicators, analysing and mixing both quantitative and qualitative
empirical studies on the practices of irrigation in Ethiopia data in a single study or in a multiphase series of studies
lack systematic and holistic evaluation tools [18]. [42].
Furthermore, compared to the topic of urban agriculture,
much less literature exists on the subject of peri-urban Data Sources: Both primary and secondary sources of
agriculture;  where   much  of  theses  literatures  focus  on data were consulted to address the raised research
cities of the developed world [39]. As a result, information question. Primary data was collected from sample female
on the importance of peri-urban modern small-scale household heads (Both participants and non-participants)
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through structured questionnaires. The head of the calculated using 95% confidence level and 4% margin of
household served as the chief respondent to whom the error (Confidence interval). As a result, 333 female headed
study questionnaire was administered.Structured households (44.52%) who are beneficiaries of peri-urban
questionnaire was preferred among the other techniques modern small scale irrigation; both participants (113) and
because it could reach to the relatively large number of non-participants (220) proportionate to their number were
respondents. Most of the items of the structured incorporated in this study through simple random
questionnaire were closed ended with some partially sampling technique. The Water User Association
open-ended items. The data were collected through members’ registry was used as a sampling frame. On the
trained assistants and by the researcher after conducting other hand, judgemental sampling technique was also
the appropriate test on the constructed questionnaire. used to identify key interview informants and Focus
Moreover, Key Informant Interview (KII) and Focus Group Discussion members. 
Group Discussion (FGD) were also employed to
substantiate the data collected through questionnaires. Data Analysis: The impact of any intervention policy on

In-depth Key Informant Interviews were administered livelihood can be assessed from many angles; but this
by the researcher himself with semi-structured open- study adopted the Sustainable Livelihood Framework as
ended questionnaire to five elderly female headed a diagnostic tool of evaluation. Livelihood approach
households about their access and ownership to various differs from conventional project evaluations and
livelihood capitals. Key Informants provide detailed participatory approaches in its central focus on livelihood
information on key issues that were not provided by other outcomes instead of resources or defined project
respondents. Moreover, Focus Group Discussions were objectives [45]. Moreover, it is also integrated, holistic,
also held to gather in-depth information on concepts, people centred, dynamic, participatory and responsive
perceptions and ideas of a group pertaining to the link diagnostic tool [7, 46, 47]. Sustainable Livelihood
between irrigation schemes and livelihood capitals. Framework is a useful tool for analysing how regulations
Accordingly, by preparing checklists and triangulating impact on the livelihoods of the people at urban and rural
issues, subsequent discussions were held by forming areas [48]. It shows how in different contexts; sustainable
three groups (Composed of a minimum of seven members) livelihoods are achieved through access to a variety of
from the three respective study kebeles. livelihood resources which are combined in the pursuit of

For reference purpose or to use as benchmarks different livelihood strategies. As a result, since 2000, the
against which the findings of a study can be tested, framework as an analytical tool has been widely employed
secondary data sources like books, articles and other by various researchers and organizations in different
unpublished reports related to the issue were also urban as well as rural settings [47]. 
referred. Sustainable Livelihood Framework considers five

Sample Size and Sampling Techniques: Multi-stage context (Refers to the trends, shocks and local cultural
sampling procedure was employed to select sample practices that affect livelihoods in different ways),
households. Accordingly, primarily, the study town was mediating processes (Institutions, organizations and
selected purposively due to its familiarity to the social relations), livelihood strategies (Consist of
researcher and extensive implementation of modern small activities that generate the means for individual/
scale irrigation projects. In the second stage out of 41 household survival) as well as livelihood outcomes which
modern small scale irrigation projects located in the study can be desirable or undesirable [49-51].  Among the above
Wereda, 15 irrigation sites situated in the three kebeles mentioned components of the framework, this study
namely Kobo Zuria, Aradum and Abuware were selected mainly concentrated on assessing female headed peri-
purposively; due to their accessibility, proximity to the urban modern small scale irrigation projects beneficiary
study town and number of irrigation beneficiaries. These households’ access and ownership to livelihood capitals
irrigation sites covered 946 hectares of land and are utilized in the pursuit of livelihood activities to achieved
benefiting 2367 household heads of which 1619 (68.40%) desired outcomes. 
are male headed and 748 (31.60%) are female headed The basic materials and social, tangible and
households. In the second stage, to obtain representative intangible assets people possess affect the livelihood
samples, the sample size was determined through [44] strategies pursued [47, 49]. These assets are known as
online sample size determination software. The size was capital or livelihood resources, as goods and services for

interrelated components; livelihood assets, existing
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livelihood  are   derived  from  them.  They  are  the Moreover, for continuous key indicators, as used in
building  blocks  of  a  sustainable  livelihood. By building
assets,  individuals and  households develop their
capacity  to  cope  with  the  challenges they encounter
and to meet their needs on a sustained basis. An asset
can  be  defined  as   anything  that  is  considered
valuable or useful.  In  Sustainable  Livelihoods
Framework, capital is grouped under five broad types of
interdependent capital: natural, physical, human, financial
and social [46-50, 52].

For the above mentioned five broad livelihood
capitals, a total of 17 key sub-categories of capital
indicators that accurately reflect the livelihood of sample
households were identified and used to develop the
livelihood index. With regard to the kinds of sub-
categories of assets to be considered and assessed,
empirical Sustainable Livelihood studies have often
lacked a firm theoretical basis. Consequently, various key
sub-categories of asset indicators were employed in
various empirical studies across different times and
spaces. Cognizant to this fact, the relevant key sub-
categories of asset indicators used in this study were
derived based on review of intensive related literatures,
previous empirical study findings, experts’ and
researcher’s knowledge and familiarity about the
livelihood conditions and livelihood strategies of the
study area inhabitants. 

As used by Hahn et al. [53], Chen et al. [54],
AhsanMd and Warner [55], Kamaruddin and Samsudin
[56] and Almaden [57] various standardized scaling and
indexing methods were adopted for each component of
assets to make them comparable among sample participant
and non-participant households as well as to allow
meaningful interpretation. 

For indicators determined using rating scale methods
in terms of different weights; following the footsteps of
Chen et al. [54] and Almaden [57] livelihood indices
between 0-0.33, 0.34–0.66 and 0.67–1.00 were interpreted
as “Poor”, “Average” and “Good”, respectively.
Furthermore, to make the computation convenient, three
critical values were selected to represent different
degrees; 0.33, 0.66 and 1.00 were used to replace poor,
average and good respectively. 

Then, the indicator I = Good% × 1.00 + Average% × 0.66
+ Poor% × 0.33

For items with dichotomous choices; such as Yes
and No, the indicator I=Yes%×1+No%×0

Hahn et al. [53], AhsanMd and Warner [55] and
Kamaruddin and Samsudin [56] an index score of indicator
was computed based on the formula adopted from a life
expectancy index by UNDP (2007). Accordingly, a
standardized indicator ‘i’ of a household was given by:

Indicator Index Score  = i

where,
X = The original value of indicator for the householdi

X = The highest value of indicator for the populationmax

under study 
X = The lowest value of indicator for the populationmin

under study
The numerical value of the indicator ranges from
0 to 1

After weight calculation, the value of each kind of
capitals for participant and non- participant households
was calculated separately. Accordingly, the integrated
measurement equation was developed as follows:

where,
C designates the criteria score for each asset (0 C 1),
n represents n  indictor of criteria (n = 1, 2, 3 . . . n), th

I denotes indicator and 
T symbolises the total number of indicators; LA = (Cp +
Cn +Ch + Cf + Cs)/5 
Where, LA signifies total livelihood assets

Cp, Cn, Ch, Cf and Cs are the respective capital
values of every type of livelihood capitals; physical,
natural, human, financial and social capital respectively.

The calculated scores of each component of
livelihood capitals for sample participant and non-
participant households were also compared by bivariate
analysis using cross tabulations. Accordingly, Chi-square
and t-tests were employed to test the statistical
significance of dummy and mean value of continuous
variables respectively.

Finally, the computed scores for participant and non-
participant households were presented in to asset
pentagon to visually represent the composition and
structure of each type of livelihood capitals.
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The impact of intervention can be examined by Commercialized agriculture has complex linkage with
comparing the outcomes before and after the intervention food security and livelihood. On the one hand, it is
(UNDP, 2009 in Nugusse Zeweld [3]). Therefore, besides anticipated that improving access to water and
comparing the asset portfolio of sample participant and productivity in its use can contribute to improvements in
non-participant households, double difference method financial, human, physical and social capital
was also employed to assess the impact of the instantaneously alleviating multiple dimensions of
intervention on the livelihood status of beneficiary poverty [58]. Similarly, FAO [59] claimed that well-targeted
households. Double difference method was preferred due local interventions in water can contribute to rapid
to absence of base line data on sample households’ improvements in the livelihood of the  poor  in Sub-
livelihood capitals. Accordingly, sample participant and Saharan Africa and help to attain the  MDGs of
non-participant households’ access and ownership of eradicating extreme poverty and hunger. In line with this,
livelihood assets were analyzed based on before and after in the study area the practice of modern small-scale
the intervention scenarios. irrigation projects as a livelihood strategy is intended to

Qualitative data mainly opinions and perceptions achieve desired outcomes such as increased and
obtained from open ended questionnaire, key interviews, diversified agricultural products, increased households’
Focus Group Discussions and personal observations income generated from year-round high value market
were analyzed qualitatively by using common expressions oriented production, improved household food security
and similar opinions. by lowering the risk of crop failure and increasing their

Instruments used to organize the quantitative data resilience as well as transforming households’ livelihoods
were Microsoft excel and SPSS software. from vulnerable to sustainable. On the other hand, the

Hypotheses: Peri-urban modern small-scale irrigation irrigation farming depends on households’ access, use
project participant female headed households accumulate and development of various kinds of assets. According to
better livelihood capitals than non-participant FAO [59] many assets serve as collateral; as a result,
households. households with sufficient assets can exploit investment

RESULTS AND DISCUSSION Accordingly, employing Sustainable Livelihood

In the study area it was noticed in the survey that, participant and  non-participant  households  was  done
households who do not plough their farm land by on the kinds of main household assets available to them
themselves were compelled to lose half of their produces and how they were able to access and own them to
through sharecropping arrangements. Accordingly, of the achieve positive livelihood outcomes. Hereunder is an
total 333 sample households, only 113 (33.9 %) analysis of sample participant and non-participant
households participated in peri-urban modern small-scale households’ access and ownership of the five major
irrigation projects while the rest 220 (66.1%) households livelihood capitals. 
did not participate and were forced to sharecrop out their Households with various socio-economic
farm land based on half-half basis losing around half of backgrounds have different level of access to capitals and
the yields in the process. strategies that help them to make their own livings which

The per capita Net Available Food (NAF) grain again may guarantee different levels of resilience to the
analysis of a single year intake for a household tells more problem of household food insecurity [60]. Therefore, the
regarding seasonal household food availability and very extents of access to and control over these livelihood
unfortunately, in the survey year, the area was suffering capitals were unevenly distributed among different
a severe food shortage crisis due to too little rain and households, which in turn affect households’ livelihood
effects of the El Niño. Accordingly, it is important to at any particular moment. As explained in methodology
further assess the impact of peri-urban modern small scale part, various standardized scaling and indexing methods
irrigation projects on beneficiary households’ livelihood were adopted for each component of capitals to make
assets. As a result, this study is devoted to present them comparable among the studied participant and non-
sample households’ access and ownership of livelihood participant households as well as to allow meaningful
capitals. interpretation.

sustainability and performance of modern small-scale

and agricultural expansion opportunities more effectively.

Framework, comparative analysis between sample
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Table 1: Sample households’ standardized index scores of livelihood capitals 
Weighted Capital  Scores
---------------------------------------------------------------------------------------------------------------------
Total Participants Non-participants
------------------------------- ------------------------------ ----------------------------

Capitals Mean SD Mean SD Mean SD t- value
Human Capital 0.59 0.22 0.75 0.14 0.51 0.21 12.49***
Natural  Capital 0.49 0.30 0.76 0.11 0.35 0.27 19.77***
Physical Capital 0.45 0.22 0.63 0.21 0.36 0.17 11.70***
Financial Capital 0.34 0.21 0.51 0.17 0.25 0.16 13.27***
Social Capital 0.57 0.41 0.70 0.31 0.51 0.44 4.63***
Livelihood Capitals 0.49 0.17 0.67 0.10 0.40 0.12 21.58***
*** refers significant at 99% level of significance, SD-Standard Deviation
Source: Computed from own survey, 2016

Human Capital: Represents to the labour resources capital. In line with this finding, Focus Group Discussants
available to the household and other qualities embedded and Key Informants also noted that unlike the non-
in it such as health, knowledge, skills, experience, participants, participant households were more privileged
information, ability to labour which enable people to to benefit from the specific services provided to them;
pursue various livelihood strategies and achieve their information, trainings to acquire new skills and
livelihood objectives. As a stock of competencies, it is technologies which can broadly increase their horizon of
compulsory in order to make use of any of the four other human capital.
types of capitals [7, 46, 50, 57, 61].

Human capital at household level is a factor of the Natural (Environmental/Ecological) Capital: Elicits to
amount and quality of labour available and this varies natural resource stocks such as land, access to common
according to household size, education and skill level, property resources such as water, wildlife, biodiversity,
leadership potential and experience, age, occupation and environmental resources that are utilized by people to
health status [47, 50, 62]. With regard to  human  capital, generate their means of survival [51]. These resources
for  this  study,  health  status  of  household heads, determine household’s livelihood whose livings are
health status of household members, number of active wholly or partially dependent up on the natural resource
family labour force, educational status of  household head base such as farming, fishing, gathering in forest and
and school aged household members’ accesses to mineral extraction [46, 50, 57, 64]. Moreover, in Sustainable
schools were employed as key sub-categories of Livelihood Framework, there is a close relationship
indicators. between natural capital and vulnerability context [46]. For

Due to adverse interactions between poor education this study, farm land holding size and Households’ access
and labour productivity, health and nutrition status, to communal lands were used as key sub-categories of
extremely low human capital is considered as a cause and indicators.
consequence of food insecurity [63]. The computed As displayed in table 1, the survey found that the
minimum, maximum and mean weighted human capital calculated minimum, maximum and mean weighted natural
score for the studied households as presented in Table 1 capital score for sample households was 0.7, 1.00 and 0.49
were  found   to  be   0.07,    1.00    and   0.59  respectively. respectively. Moreover, participant and non-participants
Moreover, participant and non-participants had also had also variation in their access and control to natural
disparity in their human capital endowment; where 0.75 capital; where 0.76 and 0.35 were a computed average
and 0.51 were computed average Indicator Index Scores Indicator Index Scores for participant and non-participant
for participant and non-participant households households respectively. The independent sample test
respectively. The independent sample test was associated was associated with a statistically significant effect t
with a statistically significant effect t (303.139) =12.494, (315.810) =19.770, p<0.01 at 99% level of significance. This
p<0.01 at 99% level of significance. This significant value significant value of the t-test meant that participant and
of the t-test denoted that participant and non-participant non-participant households had different access and
households had different ownership of human capital. control to natural capital. Therefore, compared to non-
Hence, compared with non-participants, participant participants, participant households were more likely to
households were more likely to be endowed with human access and control over natural capital.
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Physical Capital: Refers to the basic infrastructure (Such important as they allow the direct and immediate
as water, sanitation, energy, transport, and achievement of livelihood outcomes such as a purchase
communications/information), shelter and buildings as of food or other consumable items [46]. Households’ total
well as the means and equipment of production needed to annual income, total livestock holding, savings in banks,
support livelihoods. It includes community infrastructure access to credit facilities and access to remittances served
and household level property ownership. Producer goods as proxies for financial capital for this study.
are the tools and equipment that enable people to meet With regard to financial capital, as publicised in table
their basic needs and to become more productive and 1 the study found that the computed minimum, maximum
pursue their livelihood [7,  46, 49, 50, 57, 62]. Access to and mean weighted financial capital score for the sample
this asset will affect people’s ability to earn an adequate households to be 0.07, 0.88 and 0.34 respectively. On the
livelihood [64]. In this study, for physical capital, housing other hand, 0.51 and 0.25 were the computed mean
conditions, household assets and oxen ownership were weighted financial capital Scores for participant and non-
used as sub-categories of productive and household level participant households respectively. The independent
asset indicators were used. sample test was associated with a statistically significant

As vividly displayed in table 1 the calculated effect t (331) =13.268, p<0.01 at 99% level of significance.
minimum, maximum and mean weighted physical capital This significant value of the t-test represented that
score for the sample households was 0.11, 1.00 and 0.45 participant and non-participant households had variation
respectively. Moreover, participant and non-participants in the accumulation of financial capital. Hence, compared
had also deviation in their possession of physical capital; to participants, non-participant households were less
where 0.63 and 0.36 were the calculated average Indicator likely to control over better financial capital. 
Index Scores for participant and non-participant
households respectively. The independent sample test Social (Cultural) Capital: Implicates social resources
was associated with a statistically significant effect t (relationships of trust, membership of groups, networks
(183.308) =11.695, p<0.01 at 99% level of significance. This and access to wider institutions) up on which people draw
significant value of the t-test showed the marked in pursuit of livelihood objectives. Reciprocity that might
difference among participant and non-participant be based on kinship or neighbourhood among
households in physical capital possession. Therefore, households is a broadly mentioned feature of social
compared to non-participants, participant households capital [7, 46, 61]. Vertical or horizontal connections and
were more likely to owned and accessed better physical formal or informal networks between people play a critical
capital indispensible for their livelihood security. role mainly in times of crisis and forms part of

Financial (Economic) Capital: Denotes the financial Complex and multi-dimensional nature of social capital
resources (Regular inflows of money  and  available resulted for the absence of consensus on its measurement
stocks)  people   use  to  achieve  livelihood  objectives. [66]. Social capital as a productive asset facilities
It includes  regular  remittances  or  pensions, economic transaction and as a factor of enhancing trust
accumulated savings in the form of cash, bank deposit or it results for cooperation. Moreover, social capital is
liquid assets such as livestock and jewellery, crop income, influenced by class, gender and other socio-demographic
salaries, formal/informal wage income, supplies of credit. variables [67]. Accordingly, in order to assess sample
These capitals available to farming  households  may households’ social capital, a composite index of social
come from the conversion of their production in to cash networks, and level of trust were used as key sub-
in order to recover from shocks or to invest in other categories of indicators of institutions, relationships and
activities [7, 46, 50, 57, 64]. When households are able to norms that shape the quality and quantity of household’s
generate a surplus over their basic food needs, the excess social interaction.
resources are diverted in to various assets that can be Among the five capitals presented in table 1, the
drawn down when households face a crisis [65]. calculated minimum, maximum and mean weighted social

Financial capital is probably the most versatile of the capital score of the sample households was 0.10, 1.00 and
five types of capitals  [46].  Accordingly,  analysis  of  this 0.57 respectively. Household heads’ role determines the
capital helps to capture the availability of cash or level of social interaction and accumulation of social
equivalent that enables people to adopt different capitals in the community. Cognizant to this, participant
livelihood strategies [50]. Moreover, financial assets are and  non-participant  households  had  also deviation  in

household’s livelihood capabilities [64]. 
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Fig. 1: Livelihood Capital Pentagon of sample discernable that financial, physical and natural capitals
households were the least accumulated capitals for the sample
Source: Computed from own survey, 2016 households respectively. On the other hand, because of

accumulating social capital; where 0.70 and 0.50 were the sample households’ homogeneous cultural (Such as
calculated average Indicator Index Scores for participant religion, language etc…) and ethnic backgrounds, sample
and non-participant households respectively. The households accumulate better human and social capital.
independent sample test was associated with a As human capital is compulsory in order to make use of
statistically significant effect t (300.960) =4.63, p<0.01 at any of the other types of capitals, concerned bodies
99% level of significance. This significant value of the t- should utilize it properly for the development of sample
test intended that participant and non-participant households’ sustainable livelihood. Moreover, as
households had different social capital. Thus, compared displayed in the livelihood asset pentagon, both
to non-participants, participant households were more participant and non-participant households possessed
likely to accumulate better social capital. Consistent with lower financial capital as compared to other capitals. In
this finding, Focus Group Discussants and Key contrast, participant and non-participant households
Informants  also   believed   that  participation  in irrigation better accumulate natural and human capitals
empowered women’s networks and connectedness skill respectively.
and confidence to participate and decide in various To sum up, as vividly displayed in table 1, the
community based institutions, which in turn increased average weighted livelihood capital index of 0.49 exposes
their trust and ability to work together and expand their sample households’ moderate access and ownership of
access to wider institutions. Most of the studied various livelihood capitals as well as the limited impact of
participant households also feel integrated and safe with peri-urban modern small scale irrigation projects on their
their community and trust their neighbours than non- livelihood. Hence, to properly eradicate poverty and
participant households. However, nowadays there is a reduce the problem of food insecurity, this survey result
tendency of threat on deterioration of social capitals due urges the need of devising appropriate strategies and
to the proliferation of urban way of life, mistrust, conflict programs that can improve female headed households’
and lack of time to engage in different community based livelihood capitals to realize sustainable livelihood as well
institutions. as to the sustainable and effective performance of

Livelihood capitals can also be graphically irrigation projects. Furthermore, as hypothesized the
represented in a livelihood asset pentagon.  The weighted livelihood capital index further reveled that there
livelihood asset pentagon visually represents the is a marked difference in their access and ownership of
composition and structure of household livelihood livelihood capitals amongst participant and non-
capitals. The shape and area of the pentagon can be used participant households; where 0.67 and 0.40 were the
to visualize schematically the variation in households’ weighted livelihood capital scores for participant and non-
access to different livelihood capitals; a relatively large, participant households respectively. The independent
well balanced and regular asset pentagon signifies sample test was associated with a statistically significant
relatively strong livelihood asset base. On  the  other effect t (264.567) =21.58, p<0.01 at 99% level of
hand, when the pentagon is small and distorted, there are significance. This significant value of the t-test
either relatively few livelihood assets available or where guaranteed participant and non-participant households’
households are excessively dependent on just a few unequal access and ownership to livelihood capitals.
livelihood assets [64]. Therefore,  it  can  be  generally   inferred   that  participant

The centre point of the pentagon characterizes a zero
access to assets, while vertex represents a maximum
access to assets. Accordingly, various shaped pentagons
can be constructed for various communities or social
groups with in communities. The ideal livelihood asset
polygon is a regular polygon, namely balanced and
coordinated development of various types of livelihood
capitals [46, 68]. 

From Figure 1 livelihood asset pentagon, it is

the rapid expansion of modern education as well as
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households had better livelihood capital ownership and line with this, the  result  of  double  difference method
access than non-participants. Based on this contrast, it also  discovered  that participant households
can be further referred that the multi-dimensional impact acknowledge the noticeable change in their livelihood
of peri-urban modern small scale irrigation projects on the asset portfolios after the intervention than non-participant
livelihood capitals of participant households was better households.
noticeable than their counterparts. The asset based portfolio compositions comparison

As there is no base line data on sample households’ analysis also further revealed that financial, physical and
livelihood capitals, double difference method was also natural capitals were the least accumulated capitals for the
employed to assess the impact of the intervention on the sample households respectively. On the other hand,
livelihood of beneficiary households. Accordingly, sample households accumulate better human and social
sample participant and non-participant households’ capital. Moreover, both participant and non-participant
access and ownership of livelihood asset were analyzed households possessed lower financial capital as
based on before and after the intervention scenarios. compared to other capitals. In contrast, participant and
Hence, 177(53.15%) of the sample households non-participant households better accumulate natural and
acknowledged the noticeable change in their livelihood human capitals respectively. 
asset portfolios after the intervention; of which 81 Regardless of the studied participant and non-
(76.11%) and 91 (41.36%) were participant and non- participant households’ marked difference in their access
participant households respectively.  Consistent with the and ownership of livelihood capitals and improvements in
above findings, the result of double difference method their livelihood capitals, the computed average weighted
also revealed that participant households acknowledge livelihood capital index exposes their moderate access and
the noticeable change in their livelihood asset portfolios ownership of various livelihood capitals and the limited
after the intervention than non-participant households. impact of peri-urban modern small scale irrigation projects
They also further argued that their capacity to cope with on their livelihood capitals. Furthermore, the impact is also
stress, crises and shocks to reduce their vulnerabilities specially found to be very minimal for non-participant
has been enhanced. Supporting this study finding, a households. Hence, to properly eradicate poverty and
sustainable livelihood study by Turton [69] in Andhra reduce the problem of food insecurity, this survey result
Pradesh conclude that exploitative rental and urges the need of devising appropriate strategies and
sharecropping arrangements reduce the incentives for programs that can improve female headed households’
many small and marginal framers to raise productivity livelihood capitals that can realize sustainable livelihood
levels. Moreover, a study in Ethiopia by Hawku Reda [70] as well as to the sustainable, effective and efficient
also contend that female headed households who plough performance of irrigation projects.
their farms by themselves increased their annual income
earnings and productivity than those households who ACKNOWLEDGEMENTS
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