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Abstract: The objective of the study was to identify the extent of benefits and their determinants to
communities surrounding the Qamata Irrigation Scheme (QIS) in the Eastern Cape Province, South Africa. The
study used a quantitative based cross-sectional survey of 197 households within a radius of 20 km from the
QIS. Multiple sampling methods were utilized where the villages were randomly and the households
conveniently selected. A semi-structured pre-coded questionnaire was utilized to collect the data which was
analyzed using descriptive statistics and multinomial logit regression. The study identified 14 discriminant
benefits ranging from job opportunities, income increment food diversification to share cropping. Sixty-two
percent of the households identified less than 5 benefits, whilst 27% and 11% identified 6-10 and 11-14
benefits respectively. Determinants of a surrounding household to attain benefits were significantly
influenced by the distance from the scheme, the main source of income and gender of household head
(P<0.01); marital and employment status (P<0.05); and access to farm land (P<0.1). The study concludes that
the level of benefit diffused to surrounding households is based on socio-economic factors. The study
recommends conscientization of surrounding communities on the peripheral benefits accrued from the
proximity to the QIS, achievable through awareness initiatives.
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1. Introduction

Irrigation agriculture is the panacea to increase food supply, with multiplier increases in incomes,
employment, and food security for the rural poor (Chazovachii, 2012; Dowgert, 2010; Dube, 2012; Hussain,
2004; Oni, Maliwichi, & Obadire, 2011; You, et al, 2010). Irrigation enhances cultivation area and crop
intensity (Sinyolo, Mudhara, & Wale, 2014). However, there have been realizations that irrigation has
produced low economic and social outputs (Arcus, 2004; Birendra, Schultz, & Prasad, 2007; Bricefio-
Garmendia, Smits, & Foster, 2008; Mutsvangwa & Doranalli). In Sub-Saharan Africa (SSA), irrigation has been
identified as a promising strategy in the endeavour to improve agricultural productivity (Xie, Wielgosz, &
Ringler, 2014). Several authors have identified two main poles of smallholder irrigation in SSA: small private
irrigation and conventional irrigation schemes (de Fraiture & Giordano, 2014; Marcella & Eltahir, 2013; Xie,
Wielgosz, & Ringler, 2014). These have resulted from an array of factors chief among them dysfunctional
institutions, poor access to markets and limited farmer skills (Pittock, Bjournlund, Stirzaker, & Rooyen, 2017;
Stirzaker, Mbakwe, & Mziray, 2017). Figure 1 shows that land under irrigation in SSA has been gradually
increasing since 1961, with little change being exhibited in Middle Africa (FAOSTAT, 2017).

Figure 1: Total Agricultural Area Devoted to Irrigation Agriculture in Eastern, Middle, Southern and
Western Africa
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Source: (FAOSTAT, 2017)
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Southern Africa has shown the highest increase in land devoted to irrigation doubling since 1961 (FAOSTAT,
2017). This can be in direct response to being confronted by water deficit (Goldblatt, 2011). Figure 2 shows
that agricultural land devoted to irrigation in Southern Africa has been dominated by South Africa, doubling
from 1961 to 2014 (FAOSTAT, 2017; van Averbeke, Denison, & Mnkeni, 2011).

Figure 2: Total Agricultural Area Devoted to Irrigation Agriculture in Southern Africa
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Irrigation has been a priority in South Africa due to its water scarcity and semi-arid nature, contributing 30%
of agricultural production (Cousins, 2012; Goldblatt, 2011; Sinyolo, Mudhara, & Wale, 2014). South Africa has
330 002 households engaged in exclusive irrigation agriculture, dominated by KwaZulu-Natal (20%), Eastern
Cape (19.1%) and Limpopo (16.6%) Province. The Northern Cape Province has the lowest number of
households engaged in irrigation agriculture at 1.98% of the total. Twenty-six percent of the agricultural
households in South Africa engage in exclusive irrigated crop production, whilst 34.4% tend to combine
irrigation and dry land production (StatsSA, 2016). In the year 2000, 63% of the surface water withdrawal in
South Africa was attributed to irrigation. As at 2010, the country had 302 smallholder irrigation schemes,
with 206 being operational (van Averbeke, Denison, & Mnkeni, 2011). However, in South Africa, irrigation
schemes have performed poorly mainly due to poor and dilapidated infrastructure, limited farmer
knowledge, lack of extension services and lack of both input and output markets (Fanadzo, Chiduza, Mnekeni,
van der Stoep, & Stevens, 2010; Gidi, 2013; Machethe, et al., 2004; van Averbeke, Denison, & Mnkeni, 2011;
Vink & Rooyen, 2009). Despite substantial investments in irrigation schemes and rural development in South
Africa, little benefits have been realized in the smallholder sector. As a result, no substantial gains in
community welfare have been realized from the schemes (Gidi, 2013; van Averbeke, Denison, & Mnkeni,
2011; Shah, van Koppen, Merrey, de Lange, & Samad, 2002).

In South Africa, the inability of local schemes to bring about the expected social and economic development
has raised doubts about irrigation being a suitable option for rural development. In South Africa, multiplier
effects of benefits accruing to the entire surrounding communities were not being realized due to political,
institutional and organizational challenges (Denison & Manona, 2007). The Qamata Irrigation Scheme (QIS)
was initiated in the 1960s, with the objective to alleviate natural water supply shortages leading to improved
sustainable rural livelihoods through sustainable crop production for food security and poverty alleviation,
sustainable job creation and micro-economic growth. The primary goal was to ease the impacts of low rainfall
and support rural development (Gidi, 2013; Kodua-Agyekum, 2009; Loxton, Venn and Associates, 1998;
Tracor, 1989; van Averbeke, Denison, & Mnkeni, 2011). Farmer involvement in the planning, design, and
implementation was minimal, with a centralized administration determining the use of irrigated fields and
power to evict non-performers (Bembridge, 1986; FAO, 2000). Despite studies being conducted pertaining to
the Qamata Irrigation Scheme (QIS), most studies have focused on the benefits accrued by the scheme
participants only (Gidi, 2013; Kibirige & Obi, 2015; Kodua-Agyekum, 2009), negating the surrounding
communities. The current study, therefore, investigated the factors that determine the extent to which
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surrounding communities benefit from the QIS. Irrigation schemes involve the sharing of a distribution
system for accessing irrigation water (Reinders, et al., 2010; van Averbeke, Denison, & Mnkeni, 2011).

Smallholder irrigation schemes have failed in the reduction of farmer poverty, sustainable use of water and
land as well as in maintaining irrigation infrastructure (Pittock, Bjournlund, Stirzaker, & Rooyen, 2017).
Indirect benefits accrued from irrigation through multiplier could actually outweigh the direct benefits
(Husain, 2007). In India, irrigation schemes have been farmer centred negating the semi-public good
characteristics providing rural economy-wide benefits (Bhattarai, Barker, & Narayanamoorthy, 2007).
Irrigation schemes play a crucial role in the surrounding communities through provision of increased
productivity (Cousins, 2013; Dube, 2012), stable production (Lipton, Litchfield, & Faures, 2003; Ortmann &
King, 2010), job opportunities (Gundu, 2009; Sinyolo, Mudhara, & Wale, 2014; You, et al,, 2010), resulting in
higher incomes (Chiwaya, 2013; Kodua-Agyekum, 2009). Irrigation schemes also enhance the local economy
through forward and backward linkages with local merchants increasing labor use in the marketing and
distribution sectors (Chitsa, 2014; Gundu, 2009; van Averbeke, Denison, & MnKkeni, 2011). Proximity to other
farmers in the irrigation scheme can also improve diffusion of farming husbandry information and practices
among farmers themselves and surrounding communities. Ironically, the increase in production which offsets
lower prices for irrigation farmers will benefit the surrounding communities through access to cheaper food.
However, this will have a more profound effect on surrounding non-irrigating farmers who would also be
negatively affected by these low prices (Mtonga, 2014).

A wider variety of crops can also be grown through irrigation schemes (Buthelezi, 2013). Their produce is
more preferable in the local market due to its freshness, larger size, healthy looking and longer shelf life.
Surrounding communities in proximity to irrigation schemes can further benefit from access to assets and
entrepreneurial skills (Mombeshora, 2003; Mujuru, 2014). Despite the identified benefits from the literature,
the current study argues that these benefits are context and area specific, being pertinent in some cases and
irrelevant in others. Benefits accrued to irrigation vary, dependent upon the status of the beneficiary. It
therefore requires that each irrigation scheme is scrutinized in its own right (Husain, 2007). Furthermore,
there have been few studies that attribute socio-economic and institutional factors to benefits accrued to
surrounding communities. The “sphere of influence” studies pertaining to irrigation schemes have been
scanty in the South African context (van Averbeke, 2008; van Averbeke, Denison, & Mnkeni, 2011).
Identifying benefits accrued to peripheral communities is significant as input into rural development policy
beyond the irrigation schemes. It identifies areas requiring attention so that irrigation schemes could provide
benefits beyond the primary beneficiaries. It also improves awareness of the benefits of irrigation to non-
scheme members to improve their welfare. The objective of the study was to identify the factors that
determine the extent to which surrounding communities benefit from the Qamata Irrigation Scheme (QIS) in
the Eastern Cape Province, South Africa.

2. Research Methodology

The Study Area: The study was conducted in the surrounding communities of the Qamata Irrigation Scheme
(QIS) in Qamata, Intsika Yethu Local Municipality, Eastern Cape Province South Africa (Figure 3). Eastern
Cape Province was purposively selected because it has the second highest number of irrigation households
(6350 households) and one of the highest poverty levels in the country, with agriculture playing a significant
role in poverty reduction (Tshuma & Monde, 2012). Qamata experiences a cool climate, with temperature
ranges from 14 °C to 35 °C, with unreliable rainfall between 6mm and 86 mm (ARDRI, 1996; Lent, Scogings, &
van Averbeke, 2000). Farmers practice dryland farming, with unreliable amount and distribution of rainfall,
with high run-off and high summer temperatures reducing the effectiveness of the rainfall. Farmers in the
area practice livestock farming and smallholder crop production. Dryland farming is being practiced and
droughts are common and so there is a high rate of crop failure, influencing crop selection (Gidi, 2013).
Qamata Irrigation Scheme (QIS), covering an area of 2 601 ha, is supplied by water via gravity canal by Lubisi
Dam, with the western parts of the scheme drawing water from the Great White Kei River and the Xonxa Dam
(ARDRI, 1996; Kodua-Agyekum, 2009).

Research Method: The study used a cross-sectional, descriptive and quantitative-based survey interview of
households in a 20 km radius surrounding the QIS. These households were assumed to have enough
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confluence to be influenced by the QIS. A structured pre-coded questionnaire was used as the research
instrument for data collection. The data collected included socioeconomic, demographics and the benefits
accrued from the proximity to the QIS. For the purpose of capturing a well-represented sample of the
smallholder farmers in the study area, multiple sampling was used as the sampling technique. Qamata
Irrigation Scheme (QIS) was purposively selected. This is because the scheme is one of the largest in the
country.

Figure 3: Map Showing Location of (a) South Africa, (b) Eastern Cape Province, (c) Intsika Yethu Local
Municipality, and (da) Qamata Irrigation Scheme
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Source: (Kodua-Agyekum, 2009)

Stratified random sampling was used to select the villages, where 2 strata were selected from the 13 villages
around QIS: those within a 10km radius and those outside a 10km radius. This was done to avoid the bias of
only choosing villages that are within a 10km radius, since 12 of the villages were located within the 10km
radius. Six villages within the 10 km radius were randomly selected, whilst the 1 village outside the 10 km
radius was selected. Availability sampling was utilized in each selected village to identify a total of 197
households. This was because of the lack of a full list of all households surrounding the scheme. Furthermore,
both time and financial resources restricted the sample size to 197. Descriptive statistics and multinomial
logit regression were used to analyze the data, through Excel and STATA 13. Stratified random sampling was
used to select the villages, where 2 strata were selected from the 13 villages around QIS: those within a 10km
radius and those outside a 10 km radius.

Analytical Framework: For the multinomial logit model, the extent (number) of benefits accrued to
surrounding communities from the proximity of the QIS was classified into three distinct categories: 0-5 (low
benefits); 6-10 (intermediate benefits); and 11-14 (high benefits). Rural households who benefit from the
irrigation scheme are more likely to move from a low benefitting status to an intermediate benefitting status
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as well as into a high benefitting status (Bouis, 2007). Multinomial logit model predicts the probability of
category membership of a dependent variable based on independent variables. The model reduces
assumptions concerning homoscedasticity, linearity or normality (Schwab, 2002). The study assumed that
the benefits were mutually exclusive. In the multinomial logit model, assume
_ _ewlpix]

PV} = T cenli] .
where PT{Yizj} is the probability of category of benefits (0-low benefits; 1-intermediate benefits; 2-high
benefits), j is the number of benefiting categories in the choice set (3), X; is a vector of the exogenous
variables, f; is a vector of the estimated parameters. When the logit equation (1) is rearranged, the regression

equation is as follows:
e(bo+b1x1++byxy)

i = 1+e(Po+b1x1++byxy) (2)
Thus considering a household having a category of benefits amongst n alternatives, with X, . independent

variables, the logit for each non-reference category j = 1,...,C — 1 against the low benefit category (0)
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Where the independent variables include: GEN-gender of household head, AGE-age of household head,
MARST- marital status of household head, DIST- distance from the irrigation scheme, SORINC- source of
income, EMPST- employment status and ACCFRM- access to farm land as well as y,-error term.

3. Results and Discussion

Descriptive Results: Table 1 shows that 80.20% of the households were located within the 10 km radius.
There were more female respondents (63.45%) in relation to male (33.55%), with an average age of 58.41
years, with 48.3% of the respondents having more than 60 years. Most of the respondents were married
(48.22%), with an average household size of 5. Most respondents attained education to be gainfully employed
(73.60%), living in the distance between 6 and 10 km from QIS. The main source of income of the households
surrounding QIS is social grants, with an average annual income between R20 000 and R30 000. Most of the
respondents were unemployed (85.79%), with most having no access to land, with those having access to
land having average land sizes of 1.47 hectares.

Table 1: Descriptive Results

Village distances from QIS

Variables <10km >10km Total

Freq. % Freq. % Freq. %
No. of households 158 80.20 39 19.80 197 100
Gender
Female 104 65.82 21 53.85 125 63.45
Male 54 34.18 18 46.15 72 36.55
Age
<30 13 8.23 2 5.13 15 7.61
31-40 20 12.66 4 10.26 24 12.18
41-50 13 8.23 6 15.38 19 9.64
51-60 33 20.81 10 25.64 43 21.83
>60 79 50.00 17 43.59 96 48.73
Educational level
No formal school 37 23.42 9 23.08 46 23.35
Grade 1-12 115 72.78 30 76.92 145 73.60
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Bachelors 6 3.80 6 3.05
Marital status

Single 49 31.01 13 33.33 62 31.47
Married 76 48.10 19 48.72 95 48.22
Widowed 29 18.35 4 10.26 33 16.75
Divorced 4 2.53 3 7.69 7 3.55
Employment status

Unemployed 136 86.08 33 84.62 169 85.79
Formally employed 9 5.70 2 5.13 11 5.58
Self employed 13 8.23 4 10.26 17 8.63
Household size

1-3 64 40.51 9 23.07 73 37.06
4-6 58 36.71 16 41.02 74 37.56
7-9 34 21.52 11 28.21 45 22.84
>9 2 1.27 3 7.69 5 2.54

Figure 4 shows the benefits accrued from being close to the QIS. The figure shows that 86.3% of the
respondents indicated that the QIS provided income increment, with 81.2% highlighting that the scheme
provided job opportunities. A further 78.8% indicated that the scheme provides the surrounding
communities with training whilst 71.4% identify it is increasing feed supply. Only 53.3% of the respondents
identify the QIS improving water supply and 50.8% indicating that proximity to the scheme has lowered food
prices.

Figure 4: Benefits Accrued to QIS Surrounding Communities
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However, the perceptions of the respondents as shown in Figure 5 show that most of the respondents had a
negative perception of the QIS in terms of it being an enabler in attaining benefits.
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Figure 5: Perceptions of the Benefits Accrued to QIS Surrounding Communities
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Empirical Results: Figure 6 shows that 53% of the respondents within a radius of 10km from the QIS
identified less than 5 benefits, whilst 33% identified 6 to 10 benefits, with 14% having between 11 and 14.
Ninety-seven percent of the respondents in a radius exceeding 10km had less than 5 benefits with 3% having
between 6 and 10 benefits from the proximity of the QIS.

Figure 6: Number of Benefits Accrued to QIS Surrounding Communities
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Table 2 shows that the multinomial logit model was significant at the 10% level, with gender, marital status,
distance from the scheme, the main source of income, employment status and access to farmland being
significant determinants of the benefits accrued to QIS surrounding communities. The R? value shows that
the variables utilised explain 36% of the variance in the benefits accrued to proximity to the QIS.
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Table 2: Multinomial Results of Determinants of Benefits Accrued to QIS Surrounding Communities

Factors determining the extent to which surrounding communities

Predictor Variables benefit from QIS

Intermediate benefitting High benefitting

B Sig B Sig
Intercept -2.14 0.033 -0.03 0.976
Gender -1.70 0.088* 2.57 0.010%**
Age -1.05 0.294 1.16 0.246
Marital status -2.02 0.043** -0.33 0.738
Distance from the scheme -3.08 0.002%** -1.43 0.151
Main source of income 3.51 0.000*** 0.04 0.971
Employment status 1.13 0.259 2.33 0.020**
Access to farmland 1.87 0.061* 0.02 0.984
Model summary
Base Category Low benefitting (0)
No. of Observations 197
LR Chi-Square (24) 127.19*
Log-likelihood -112.72522
Pseudo R-Squared 0.3607

*, wk *k% Sig at 10%, 5%, 1% respectively

Table 2 shows that gender had a 10% and 1% significance of obtaining intermediate and high benefits from
proximity to the QIS respectively. Intermediate benefits are likely to be realized when the household head is
male whilst high benefits are more likely to be realized when the household head is female. Women provide
more labor in irrigation schemes relative to males. Furthermore, female have spousal control over the food
sources and its quality as well as selling agricultural output (Domenech & Ringler, 2013). Surrounding
female-headed households are therefore likely to identify more benefits from the QIS. However, the gender
skewness of participating in the QIS was more slanted towards males (Kodua-Agyekum, 2009). In this case
male irrigation farmers were likely to obtain more benefits in participating in the QIS whilst females who
were non-QIS were going to benefit from the scheme.

Due to the patriarchal characteristics of a household in Africa, with unequal rights and access to resources,
women who are peripheral to the QIS are likely to realise more benefit relative to their male counterparts
(Chopra, 2004). Marital status was significant at the 5% level, with benefits likely to increase when the
household head is single or married. Non-married individuals have less assets and high poverty levels, hence
would accrue more benefit with proximity to an irrigation scheme (Hirschl, Altobelli, & Rank, 2003). Single
household heads have more room for mobility due to flexibility in decision making thus increasing the
chances of searching for employment (Obi, 2011) and this may increase the probability of benefitting from
the QIS. Distance from the QIS was significant at the 1% level, with benefits likely to increase when the
distance from the scheme decreases. Other authors identified benefits being accrued to being in close
proximity to irrigation schemes (Maddison, 2006). Proximity to irrigation schemes improves access to
cheaper, diversified and nutritious foods; reduces cost and distance to market; and improves access to
employment opportunities from the scheme (Buthelezi, 2013; Mtonga, 2014; Sinyolo, Mudhara, & Wale,
2014; van Averbeke, Denison, & Mnkeni, 2011). The main source of income was significant at the 1%
significance level, with benefits likely to increase when more of the surrounding households receive social
grants.

Being reliant on social grants means that surrounding households can engage and benefit from enhanced
employment in the QIS. Other authors highlighted that most of the dry land farmers in close proximity to the
QIS had social grants as a source of income (Kodua-Agyekum, 2009). This reflects that a large proportion of
the household heads in proximity to the QIS were unemployed. The QIS therefore provides income
opportunities through full time and part time employment within the scheme (Kodua-Agyekum, 2009). As
respondents become employed, the less likely that their benefits will increase due to their proximity to the
QIS. Employment status was significant at the 5% level. Unemployed households benefit from the irrigation
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scheme because they spend enough time in the irrigation scheme to find part-time jobs (Lipton, 1996). This is
supported by other authors who stated that unemployed households spend more time in irrigation schemes
and that consequently increases their probability of highly benefitting from the irrigation schemes (Gidi,
2013). Equilibrium does however need to be struck between continued employment absorption and
technology expansion (de Hartigh, 2016). However, this does not tally with other authors who argued that
household heads which are employed may have more disposable income to have an effective demand for
produce (Kodua-Agyekum, 2009).

The low prices envisaged from the proximity to the QIS also offers a benefit to surrounding households with
low annual incomes from social grants. However, households with a regular source of income are more likely
to benefit from irrigation schemes than those who do not have a regular source of income (Thangata,
Hindebradt, & Gladwin, 2002). The low prices can be attributed to the communities’ surrounding irrigation
schemes face due to the small surrounding farm gate market, which lacks organized markets and guaranteed
producer prices (Kodua-Agyekum, 2009). Access to farmland was significant at the 1% level indicating that
the more a respondent surrounding the QIS had access to land the more likely benefits will accrue to that
individual. This could be because households with access to farmlands produce a variety of crops thus benefit
from improved community water supply and provision of training. Other authors partitioned direct benefits
of irrigation directed to landholders whilst indirect benefits being realised by smallholders and the landless
(Husain, 2007). Comparable conclusions were also suggested by (Bouis, 2007) who argued that in households
with access to farmlands, there is high agricultural productivity with improvements in nutrition and welfare.

4., Conclusion and Recommendations

In conclusion, because of their proximity to the QIS, households are benefitting from income increments, job
opportunities, training, increased feed supply, reduced indebtedness and a stabilized food supply.
Furthermore, they are also benefiting in terms of diversified food supply, increased food production, food
security and improved food quality. In addition, the surrounding households benefit through fresh food
supply, improved water supply, and low food prices. The study identified that factors such as gender of the
household head and their marital status, distance from the scheme, the main source of income, employment
status of household head and access to farmland were major determinants of the benefits accrued to QIS
surrounding communities. Women obtain more benefits from being in close proximity to irrigation schemes.
This is exacerbated by their side-lining in participating in irrigation schemes due to patriarchy. Unmarried
individuals in close proximity also benefit from employment opportunities created by irrigation schemes. The
further the distance from irrigation schemes, the less benefits that accrue due to proximity to the scheme.

Unemployed individuals who have access to social welfare gained more benefit in having proximity to the
irrigation scheme, mainly through accessing part-time and seasonal jobs. The proximity to the irrigation
scheme reduced agricultural output prices which were beneficial to the surrounding communities by
improving access to more food with higher quality, but however not beneficial to surrounding farmers who
will face low producer prices. Benefits of proximity to the irrigation scheme were also more pronounced to a
household with access to land, since the training and water use could also diffuse to non-scheme farmers. The
study recommends conscientization of surrounding communities on the peripheral benefits accrued from the
proximity to the QIS. This should take into cognizance the gender sensitivity of the benefits accrued to
surrounding communities as well as their socio-economic circumstances to realize the full benefits of being in
close proximity to an irrigation scheme.
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