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Rural women and rainwater harvesting and 
conservation practices: Anecdotal evidence from 
the Free State and Eastern Cape provinces

Mompati N Baiphethi, Magiel Viljoen, Godfrey Kundhlande 

rural households engage on (Chapman and Tripp, 

2004). This has led to the concept of livelihood 

diversification as an important survival strategy for 

rural households, wherein while agriculture plays an 

Introduction

There is growing consensus that the rural economy 

is not based only on agriculture, but there is a 

diverse portfolio of livelihood creation activities that 

abstract

Access to water for domestic and agricultural use is a common constraint in most arid to semi-arid areas. Rainwater harvesting 

and conservation (RWH&C) practices provide an opportunity for improved access and/or availability of water for both domestic 

and agricultural production. Since the majority of the techniques are labour-intensive, they may prove an extra burden on 

available household labour, specifically for women who in the main are responsible for agricultural production. Based on 

preliminary cross-sectional survey data of 257 households from four rural villages in Free State and Eastern Cape, this article 

profiles the users/adopters of rainwater harvesting and conservation practices, and specifically determine the role women 

play in the adoption and use of the techniques. The majority (70%) of the users are women of whom 40% are single parents, 

mostly unemployed thus depending largely on social grants. The RWH&C practices used include rooftop rainwater harvesting, 

infield rainwater harvesting, collection of road runoff and collection of upperslope runoff. From the results, it is concluded that 

the major users of RWH&C practices are women; however, it is still questionable whether the development and adoption 

of these practices ensures that they do not overburden the women as they are significantly labour intensive. The article 

recommends that further research should account clearly for gender roles in the development, adoption and adaptation of 

rainwater harvesting and conservation technologies.  

keywords

household, livelihoods, rainwater harvesting, agriculture, Free State, Eastern Cape
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diverse opportunities to increase and stabilise their 

household incomes, and enhance their livelihoods 

(Ellis, 1999 and Carney, 1998). However, livelihood 

diversification has both positive and negative impacts 

on agriculture, the mainstay of most rural households’ 

livelihoods. One of the negative impacts is said to 

be the withdrawal of critical labour from the family 

farm as a result of migration to find work on larger 

farms. This was more evident in the 1970s and '80s, 

in Southern Africa, where migration to urban jobs 

in South Africa led to many home farms with less 

labour for land preparation and harvesting (Chapman 

and Tripp, 2004 & Ellis, 1999). Another impact of 

livelihood diversification can lead to the feminisation 

of agriculture as men frequently pursue migratory 

labour opportunities. This tends to leave the women 

to tend for the home farm and take on a range of other 

agricultural tasks so as to ensure food production 

for household sustenance. Such a diversification 

opportunity can lead to the empowerment of women 

and the improvements in the family welfare as 

women are more likely to invest the additional income 

in children and family (Ellis, 1999). 

Since agriculture has always been a household 

activity, the changing roles of women and men 

needs to be factored into agricultural technology 

generation and adoption, as well as extension 

strategies (Chapman and Tripp, 2004). In most 

semi-arid to arid areas, access to water for both 

domestic and agricultural use is a common limiting 

factor. Advances in the development of rainwater 

harvesting and conservation practices have shown 

that they provide an opportunity for improved 

access and/or availability of water for both 

domestic and agricultural production. However, 

the technologies have different consequences for 

women and men (Arya, Samra & Mittal, 1998). 

Some of the technologies led to women spending 

less time on other household activities, as they 

spent much more time on the soil and water 

conservation technologies. This implies that some 

friendly efforts at improving rural livelihoods can 

increase pressure on the rural farming women if 

the underlying gender relations are not taken into 

consideration. This becomes even more important 

where the rural women have become increasingly 

important as men engage in migratory labour.

Based on the foregoing, the current article aims 

to determine and profile the adopters of rainwater 

harvesting techniques. More specifically the article 

will determine the role of women in agriculture as 

well as the adoption of the rainwater harvesting and 

conservation practices in rural parts of South Africa. 

Materials and methods

The data used in this article was collected mainly 

through interviews of selected households 

in the study villages using a semi-structured 

questionnaire. The questionnaire helped generate 

information on: household demographics, socio-

economic characteristics, and the RWH&C 

techniques and practices applied by household in 

the selected communities. In addition, some of the 

questions solicited more information of a general 

nature, for example interviewees' opinions about 

the role of agriculture and RWH&C in economic 

and social development of rural households, and 

the roles expected of governmental and other  

agencies involved in promoting agricultural and rural 

development. The semi-structured questionnaire 

was administered on both adopters (users) and 

non-adopters (non-users) of RWH&C practices. 

The sampling was purposive in that it was 

decided that there should be a representation of 

both users of RWH&C techniques as well as those 

not using the techniques, and random to the extent 

that non-users and users of the techniques were 

selected randomly from within each sub-group. 

The RWH&C users were identified before the 

survey, and the non-adopters (non-users) were 

Livelihood diversification can lead to the 

feminisation of agriculture as men frequently

pursue migratory labour opportunities
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randomly selected during the survey. The sample 

of 60 households (composed of 30 adopters and 

30 non-adopters) was drawn from each of the 

four study villages (Potsane and Rietfontein in 

the Free State Province, Khwezana West and 

Chatha in the Eastern Cape Province). The villages 

were classified in each village as peri-urban and 

deep rural, respectively. The classification was based 

mainly on proximity to the nearest urban centre. 

Results and discussion

Sample composition

In a sample of 257 household respondents, two-

thirds were female. In addition, the majority (67%) 

of the female respondents were household heads. 

The foregoing implies that, for the survey sample, 

women are important decision makers in the 

households and responsible for the day-to-day 

running of the households. In cases, where both 

the head and/or spouse were absent, the children 

were the ones responsible for answering the 

questions. In this category as well, the majority of 

the household child respondents were female. 

The large representation of females could be a 

reflection of the historical background for much of rural 

South Africa whereby women generally remained in 

the village while the men are engaged in migrant 

labor on farms, mines and in the urban centers across 

the country. The gender differentials seem to be 

following the general South African population gender 

trends, as well. The sample also shows that there 

were more female respondents and/or household 

heads in deep rural villages (Rietfontein and Chatha), 

more than 70%, than in the peri-urban villages 

(Potsane and Khwezana West). This could be as a 

result of fewer off-farm employment opportunities 

in deep-rural villages, thus the men engaging in 

migratory labour outside the villages.  

Highest level of education attained by 

household head

The majority of household heads had attained 

some level of formal education; only a small 

proportion (8%) of the household heads had no 

formal education. The Standard 1/Grade 3 group of 

little formal education recorded 14%. The majority 

of the household heads fall within the group that 

has attained education between Grades 4-12 and 

this adds up to 76% of the total sample, however 

this comprises mostly of the subgroup Grade 4-7 

(40%). The “higher levels” of education attained 

by the household heads is expected to have a 

positive impact on their ability to take up new 

productivity enhancing technologies.

Household size and composition

Households in the sample had on average four 

members of the household who stay full time in the 

homestead. In addition, the minimum household 

size was one person per household with the largest 

Access to water for agricultural use is a common constraint.

S
H

A
R

O
N

 D
AV

IS

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
Pr

et
or

ia
] 

at
 0

3:
24

 0
3 

M
ay

 2
01

6 



AGENDA 78  2008166

a
rt

ic
le

Table 1: Monthly income for the sampled households, March 2007 

Province/Village Free State Eastern Cape Whole Sample

Statistic Potsane

(R/month)

Rietfontein

(R/month)

Chatha

(R/month)

Khwezana

(R/month)

(R/month)

Average Income 1035.8 1184.0 1180.9 1094.5 1124.9

Std dev 627.9 1109.2 1070.3 627.4 887.6

Mode 820.0 820.0 820.0 820.0 820.0

Maximum 2800.0 6000.0 8000.0 4000.0 8000.0

Minimum 190.0 100.0 150.0 100.0 100.0

evident between the Free State villages where 

we have more of the 15-24 years in Potsane (20% 

more) than in Rietfontein while in Eastern Cape the 

difference between the two villages is only 7%. 

For the whole sample, there are more males than 

females in this group; this might be an advantage 

in terms of available labour to implement labour-

intensive productivity enhancing technologies like 

rainwater harvesting and conservation.

While one would have expected a lower 

population of the elderly, (64 years and above), 

the group is the fourth largest with 131 members 

(12%). This implies that almost half of the 

households have an elderly member. While they 

may not actively participate in the implementation 

of water harvesting practices, the group represents 

an important resource in terms of agricultural 

experience as well as a source of income (social 

grants) where there are limited employment 

opportunities for the younger generation in the 

communities. The latter point is followed up in 

the next section, which deals with the household 

sources of income.

Sources of income

Table 1 shows that the average monthly household 

income for the whole sample is R1,125. However, 

there is also a lot of variability as the monthly 

incomes vary from as much as R8,000 to as 

little as R100 per month. In addition, the average 

monthly household income differs between the 

peri-urban and deep rural villages; however this 

is a deviation from what was expected. The deep 

observed household having 15 members. This 

implies that there is a lot of variability in household 

size, a fact which was further illustrated in the 

computation of the standard deviation. For the 

sample, the value was in most cases half of the 

computed means.  It should be noted, however, 

that the peri-urban villages had higher average 

household sizes. This could be due to the migration 

of rural people to areas closer to urban centres in 

search of better services and jobs, which are very 

scarce in deep rural areas. 

 Most of the households comprise largely 

of children below the age of 16 years, in most 

instances school-going. In each household, the 

number of females in this group was more than 

their male counterparts. When the two provinces 

were compared, the Eastern Cape villages had 

more members below the age of 16 years than the 

Free State villages. Chatha had more members in 

this group than all the other villages, followed by 

Rietfontein. This implies that we have more of this 

group in deep rural areas than in the peri-urban 

areas. 

In the age group 16 to 24 years, the peri-urban 

areas recorded higher numbers than the deep rural 

areas; secondly this group was found to be the 

second largest in numbers per household following 

the group below 16 years. This may imply that this 

category may account for the majority of rural 

dwellers who migrate to peri-urban and urban 

centres in search of new opportunities. In both 

peri-urban villages their numbers are higher than 

the deep rural areas. This disparity is even more 
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rural communities seem to have a higher average 

monthly income than the peri-urban areas, where 

one would have expected it to be the other way 

round.

In both provinces, the average monthly 

income for deep rural villages is about R100 

more than the peri-urban villages. This may imply 

that the peri-urban areas are relatively poorer 

(at least in monetary terms) than the deep rural 

villages. While the deep rural areas show a 

higher monthly household income, there is also 

a very high variability as shown by the higher 

standard deviation. In addition, there is a very 

high difference between the highest income and 

lowest income in Rietfontein and Chatha, R5,900 

and R7,850 respectively.

While Potsane has the lowest maximum 

monthly income, it has the highest minimum 

income and the difference between the two 

is lowest for all the villages. This may point to 

a lesser disparity between households than in 

all other villages. Among all the villages, the 

frequently observed monthly income is R820. This 

is the exact equivalent of the monthly government- 

sponsored old age pension. This implies that a 

majority of the households have an elderly member 

benefiting from social security grant. Interestingly 

in Potsane, the lowest observed monthly income 

is the equivalent of child support grant. What 

this may imply is that a large proportion of the 

households are dependent on social security 

grants in both peri-urban and deep rural areas. 

One hundred and eighty two of the household 

heads (72%) are unemployed. This figure includes 

all households who recorded being actually 

unemployed or depending on social security grants 

(old age pension and the child support grant). The 

other 28% of the households reported farming, 

self-employment, casual work in the village and 

its surroundings and the retirement pension as 

their employment. As it is to be expected, there is 

a higher proportion of the unemployed household 

heads in the deep rural areas than in the peri-urban 

villages; however the differences are quite small 

and might not be significant.

In terms of the main sources of income, the old 

age pension is the most common source of income 

in all the households surveyed and its higher among 

deep-rural households (Chatha and Rietfontein) than 

in the peri-urban villages. The second important 

source of income is off-farm employment. This is 

more in peri-urban villages than in the deep rural 

villages. Casual labouring within the village and its 

surrounds is the fourth, after child support grant, 

which is the most important source of income at 

almost the same levels of intensity in both deep rural 

and peri-urban villages.

The child support grant like the old age pension 

is more important in deep rural areas than peri-urban 

areas. In general, the social security grants are the 

Rainwater harvesting and conservation practices are gaining 
a foothold in rural areas.

S
H

A
R

O
N

 D
AV

IS

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
Pr

et
or

ia
] 

at
 0

3:
24

 0
3 

M
ay

 2
01

6 



AGENDA 78  2008168

a
rt

ic
le households mostly use public standpipes, 32% 

use rooftop rainwater harvesting, 9% access 

water from nearby streams with some (5%) having 

drilled a borehole in their homestead gardens. For 

Chatha, 35% use water from rooftop rainwater 

harvesting; 26% use water from a borehole in the 

yard, 25% use water from public standpipes, and 

11% collect water from a nearby stream.

Based on the results above, the sources of 

water for domestic use for the whole sample are 

public stand pipes (44%), then rooftop rainwater 

harvesting (21%) followed by stand-pipes in the yard 

(15%). It is important to note that Free State villages 

have better access to running water than in the 

Eastern Cape. This may explain the higher proportion 

of households in the Eastern Cape using rooftop 

rainwater harvesting and other means (borehole and 

stream) as compared to the Free State. 

While the majority of the households have 

access to piped-water from the communal 

standpipes, some have extra and/or supplemental 

sources of water (Figure 1). The majority (76%) use 

rooftop rainwater harvesting as an extra and/or main 

source of domestic water but in the Eastern Cape 

rooftop rainwater harvesting is the main source of 

domestic water not just supplementary domestic 

water.  The second most important source (20%) is 

nearby streams, followed by public stand-pipe and 

borehole in the yard which both share (2%) each. 

Rainwater harvesting and conservation

The majority of the surveyed households (84%) 

use RWH&C practices. In addition the practices 

are more common in the Eastern Cape villages 

than in the Free State. Chatha and Khwezana 

reported 96% and 97% use respectively while 

Potsane and Rietfontein each reported 64% and 

75%, respectively. The relatively high usage 

of RWH&C practices in the Eastern Cape is 

consistent with earlier observations where rooftop 

rainwater harvesting was a prominent main and/or 

supplementary source of water. 

A variety of RWH&C techniques and practices 

Figure 1: Supplemental sources of domestic 

water, March 2007

major sources of income for the sampled households 

as they account for 68% of the household monthly 

income. This implies that only 32% of income for 

these households comes from non social security 

sources. Even more shocking is the small contribution 

(2%) to income coming from farming.

 

Sources of domestic and agricultural water

The main sources of domestic water are piped-

water in the house, stand-pipe in the yard, public 

(communal) stand-pipe, and borehole in the 

yard, a nearby stream and rooftop rainwater 

harvesting. Roughly 4% of the households have 

access to piped-water in their houses, Potsane 

accounts for the majority of these households 

at (13%). In addition Potsane is the only village 

with running water coming from standpipes in 

the yard whereas Rietfontein has 98% of the 

households accessing water from public stand-

pipes. These are communal water sources that 

are placed along a street in the village and used 

by all the households in that part of the village. 

While Potsane has a higher proportion (80%) 

of households with standpipes in the yard, the 

community pointed out that the taps are in most 

cases running dry. 

The situation is completely different in the 

Eastern Cape villages. In Khwezana, 53% of the 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
Pr

et
or

ia
] 

at
 0

3:
24

 0
3 

M
ay

 2
01

6 



Rural women and rainwater harvesting and conservation practices 169

a
rtic

le

are used in the communities surveyed. These 

include among others rooftop rainwater harvesting, 

collecting runoff from the road, collecting runoff 

water from the upper slope of the land, and 

infield rainwater harvesting. The techniques and 

practices have been adopted to varying degrees 

in the selected villages, based on the purpose and 

need for which rainwater harvesting is done. Table 

2 presents the different types of RWH&C practices 

found and used in the selected communities

According to Table 2, rooftop rainwater harvesting 

is most common type of rainwater harvesting 

practice as it is used by 76% of all households 

that use RWH&C practices and techniques. This 

is followed by Infield rainwater harvesting (IRWH) 

which is used by 12% of the surveyed households. 

Collection of road runoff and collection of upper 

slope runoff are used by 10% and 2% of the 

respondent households, respectively. 

It is important to note that some households 

actually employ more than one RWH&C practice 

and technique. At a minimum, 24% of the RWH&C 

techniques and practices users use more than one 

technique/practice. While the use of RWH&C is 

common among the respondent households, it is 

expected that the techniques employed will differ 

from province to province as well as from village 

to village within a province. 

Rooftop rainwater harvesting is the most 

common type of RWH&C practice used in all four 

the villages, but its use is higher in the Eastern 

Cape than in Free State villages (in excess of 20%). 

While the Eastern Cape villages have a higher 

usage of rooftop rainwater harvesting, they show 

a low diversity in terms of the RWH&C techniques 

as they have lower proportions of the use of other 

techniques. In addition, IRWH is not applied in the 

Eastern Cape villages.  Among the villages Chatha  

has the smallest portfolio of practices as it only has 

two observed practices (rooftop and road runoff), 

however, there is documented evidence (Border 

Rural Committee, 2006) of the existence of trench 

gardening in Chatha as well. 

Other villages in the sample practice three or 

more RWH&C systems, with Rietfontein practicing 

all the observed techniques. The data also shows that 

some households use more than one technique, with 

the highest incidence occurring in Potsane (56%), 

followed by Rietfontein (35%). The comparable values 

in Eastern Cape are 16% (Khwezana) and 6% (Chatha). 

This implies, therefore, that there is a higher chance 

of the use of more one RWH&C practice among 

peri-urban villages than in deep rural villages. The 

opposite is true for rooftop rainwater harvesting, when 

comparing villages within a province. In general, there 

is a higher usage of RWH&C practices in deep rural 

villages than peri-urban villages except for road runoff.

Purpose for harvesting

The purpose for which rainwater is harvested is 

expected to be an important aspect of the choice 

of technique to use, thus an understanding of the 

purposes for which rainwater is harvested will help 

shed light on the spatial distribution of the different 

types of RWH&C practices observed in the current 

study.

Table 2: The different types of rainwater harvesting and conservation (RWH&C) practices

and techniques used in the total sample, March 2007

Types of RWH&C practice/technique Frequency (n) Proportion (%)

Rooftop rainwater harvesting 202 76

Collect runoff from the road 27 10

Collect runoff from the upper slope of land 6 2

Infield Rainwater Harvesting 31 12

Total
(Total number of RWH&C users)

266
(215)

100
(124)
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(60%) engage in RWH&C practices mainly to acquire 

water for domestic use. This may explain the 

popularity of rooftop rainwater harvesting as it 

provides relatively clean water that can be used in 

the household. Harvesting water for crop production 

(35%) is another important reason for harvesting 

rainwater. This implies that crop production 

especially in the home gardens is important among 

the rural households. Harvesting rainwater for 

livestock drinking (3%) is the third major reason why 

the villagers harvest water. The remaining 2% of 

households harvest water for a variety of reasons 

other than those mentioned above.

The study further observed that households in 

the Free State harvest rainwater for domestic use 

and crop production whereas in the Eastern Cape 

villages it is mainly for domestic use (about 70% of 

households). This may well explain the prominence of 

rooftop rainwater harvesting in Khwezana and Chatha. 

In addition the two villages show relatively lower 

proportions of households which harvest and conserve 

water for crop production. However, it should be noted 

that harvesting water for domestic use might as well 

be inclusive of home garden production.

Amongst the Free State villages, the water 

harvested for domestic use and crop production 

are almost the same (equal) in terms of importance 

in using RWH&C practices. In Potsane village 

more homesteads use harvested rainwater more 

diversely than all the other villages. They are the 

only village that uses the harvested water for 

pasture improvement.

In general, water harvesting in the Free State 

villages is implemented mainly for both domestic 

use and crop production, whereas in the Eastern 

Cape villages it is primarily for domestic use. 

Furthermore, the survey results show that there 

are various and specific reasons and/or purposes 

for which households take up RWH&C practices. 

This implies that the choice of and/or introduction 

of any RWH&C practice should take into cognizance 

the water needs of the community.

Conclusions and recommendations

The majority of the surveyed households (84%) 

use RWH&C practices and are female-headed. 

The household heads have attained a relatively 

high level of education and are mainly dependent 

on social grants as the main source of income 

as they are largely unemployed. The use of  the 

RWH&C practices are more common in the 

Eastern Cape villages than in the Free State. 

Chatha and Khwezana reported 96% and 97% use 

respectively while Potsane and Rietfontein each 

reported 64% and 75%, respectively.

A variety of rainwater harvesting and 

conservation (RWH&C) techniques and practices 

are used in the communities surveyed. These 

include among others rooftop rainwater harvesting, 

collecting runoff from the road, collecting runoff 

water from the upper slope of the land, and infield 

rainwater harvesting. The techniques and practices 

have been adopted to varying degrees in the 

selected villages, based commonly on the purpose 

and need for which rainwater harvesting is done. 

In terms of spread, rooftop rainwater harvesting 

and road runoff harvesting are used extensively 

between the two provinces but with the Eastern 

Cape villages showing a higher prominence of the 

system than is the case in the Free State. The 

reverse is true for IRWH, which is dominant in the 

Free State villages. 

The main purposes for employing RWH&C 

practices was shown to be domestic water 

supply and crop production, mostly in home 

gardens. In addition, the main participants were 

household heads who were mainly responsible 

for the construction and maintenance of the 

RWH&C practices. Commonly the practices are 

implemented using the available household labour, 

which is predominantly provided by women. It 

should be noted that the technologies employed 

by the households require a large outlay of 

resources, especially labour, to set up. This may 

increase pressure on women’s labour to pursue 

other livelihoods activities. However,  to offset 
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Notes

1 An initiative by the Border Rural Committee has seen the 
introduction of trench gardening which is another form of 
RWH&C. Therefore, the absence of this technique shows 
that none of the research participants were reached with 
this initiative.
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this large demand on labour, most communities 

have grouped themselves to help each other set 

up the system. This is mostly common with IRWH 

in Free State. For rooftop rainwater harvesting, the 

majority of the households used paid labour to set 

up the system. While women play an important 

role in the use of RWH&C practices, the survey 

results could not determine conclusively whether 

the technologies impact negatively on the ability 

of the female household heads to engage in other 

livelihood creation activities. This is mainly due to 

poor and/or little scope for data disaggregation to 

explicitly show the specific roles for both women 

and men. This article thus recommends that 

further research should explicitly take this into 

account if we are to understand better gender 

roles in adoption of RWH&C practices.  
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