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OPERATIONAL DEFINITION OF TERMS
In this study, access means the ability to obtain a treadle or hip pump
technology through awareness of its availability and finance options
to purchase it
Take up of the treadle and hip pump technology through fully
purchasing the technology using any of the finance options offered by
KSI/WSU study.
A respondent who bought treadle or hip pump in cash, credit or
savings option between 2015 and 2016
Dropbox is a free cloud storage service for sharing and storing files
including photos, documents and videos. To use Dropbox you need to
create an account on dropbox.com and allow the service to create
folders on all your connected devices such as PCs, laptops or other
mobile devices and synchronize any files you store on Dropbox with
the connected devices. Files can be shared with others by providing
them with a link to your Dropbox folder.
A Google Earth software that displays coordinate grids on Google
Earth
Webopedia defines Google earth as a virtual globe, map and
geographical information program that was originally called Earth
Viewer 3 Dimension (3D), and was created by Keyhole, Inc. It maps

the Earth by the superimposition of images obtained from satellite
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Treadle pump:

Xiv
imagery, aerial photography and Geographical Information System
3D globe.
According to Kick start International (KSI) products, a hip pump is a
unique pump developed to create a lower cost and lighter weight,
portable pump. The pump allows users to use their leg, body weight,
and momentum, rather than the small muscles of the upper back and
shoulders. This allows the pump to be easily used to irrigate an acre
or more.
Swabhili word for temporary work, casual labour
This is a mobile phone-based money transfer, financing and micro
financing service, launched in 2007 by Vodafone for Safaricom and
Vodacom, the largest mobile network operators in Kenya and
Tanzania. M-Pesa allows users to deposit, withdraw, transfer money
and easily pay for goods and services with a mobile device.
A respondent who did not buy a treadle or hip pump, has water and
was exposed to the small-scale irrigation technology by a salesperson
between 2015 and 2016.
KSI products define a treadle pump as a human-powered pump with
the look of a modified Stairmaster. It has easy operation and high
flow rate of water that allows farmers to irrigate up to 2 acres of land

per day. It is a lower cost and more cost effective solution than
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motorized irrigation pumps, which are hard to fuel, maintain and
repair in rural Africa and have many recurring costs.

Utilisation: Appropriateness of the treadle and hip pump technology to be
physically used by farmers who had been marketed and distributed the

pump by KSI/WSU team
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ABSTRACT

The purpose of this study was to assess the access to and utilization of the treadle and
hip pump technology by farmers in Machakos County, Kenya so that gender responsive
strategies can be suggested to improve the uptake of the technology among the farmers.
This was due to low adoption of the two pumps in Machakos county after previous
KSI/WSU study that marketed and distributed the technology among farmers in the
county. The specific objectives of the study were: to establish which irrigation
technologies used before introduction of hip and treadle pumps; to find out how the
farmers were accessing to and utilizing pumps; to examine the challenges facing
farmers when accessing to and utilizing the pumps in the county and to suggest gender
responsive strategies that would enhance access to and utilisation of pump technology.
The study was guided by the social relations framework of analysis by Naila Kabeer.
The framework, which gives a political, rather than a technical or informational
solution, was complemented by the diffusion of innovations theory. The study used
experimental and descriptive research designs for both qualitative and quantitave data.
The study had 70 respondents comprising 42 farmers who were pump buyers
purposively selected for the study and 28 pump non-buyers identified via snowball
sampling method. Data were collected using interview schedules, key informant
interview guides and focus group discussion guides. Findings indicate that the majority
of respondents used irrigation tools that were powered by human and/or animals. In
access, the most preferred type of pump among pump buyers was the hip pump over the
treadle pump. Cash and credit payment option was preferred over savings option of
pump purchase. In utilization, men used the pump more than women did since men
were involved in operation and maintenance as they pedal while women distribute
water using pipes. The major challenges to access to and utilization of the pump
technology were at family level and market level. The study concluded that the use the
treadle and hip pump technology was still appropriate in relation to the tools they were
previously used to. However, the pump technology design in itself hampered use by
women since it requires a lot of energy to use. The study recommends putting gender
responsiveness in design of pumps, consistent intergenerational marketing and
distribution of the pump technology with follow up by the marketer for adoption among
women, men and youth. The marketer should also consider marketing and distribution
through working with female opinion leaders, establish demonstration plots with women
headed households as well as appoint enterprising women such as the group secretary as
pump dealers to build supply networks and create linkages with farmers. The marketer can
also consider advertising and marketing that does not conform to gender stereotypes and
type of media chosen and content of message about the pump to reach women should
consider their low mobility level outside their home or village. The study also recommends
recruitment of female salespersons by KSI/WSU team as well as train male staff on the
importance of seeing women as potential customers and how to interact with them while
holding consistent talks with men in the family too. There is also need to for KSI/WSU
team to have gender relations conceptual awareness building and implementation through
writing brief policy statements on gender issues in the context of the organization.



1
CHAPTER ONE

INTRODUCTION

1.1Background to the study

Globally, farming is perceived as a lucrative venture in regions with sustained fertility
and water resources. For arid and semi-arid region, farming has been a difficult and
expensive venture as irrigation projects are required to enable food security for both
domestic and commercial use. For this reason, the need to develop more approaches
that will improve farming in arid and semi-arid areas became a necessity for NGOs
and government stakeholders (lvers & Cullen, 2011). Regardless of this provision, the
need to develop small-scale farmers required cheap farming technology that they
could use in smallholder farms. This led to embracing of technology in the agriculture
sector. One of the technologies is the treadle pump, which was developed in 1979 by
a team working with the Rangpur Dinajpur Rural Service (RDRS). RDRS was an
NGO working in northwest Bangladesh to meet what they perceived as a large,
unsatisfied demand for manual irrigation pumps. The treadle pump extracted larger
volumes of water more than the existing hand-operated pumps. The design of the
pumps targets the poor and those in remote areas with limited access to diesel and
technical support (Purcell, 1997).

According to Bielenberg and Allen (1995) in their book, use of treadle pump
technology came in stages as initial ventures did not create a sustainable solution. For
instance, the first treadle pump was operated manually. This made it hard for

smallholder farmers to irrigate their farms frequently and effectively and led to the



creation of more automatic means of irrigation. Prabhu (1999) observes that global
projects funded by NGOs majorly focus on equipping women with the knowledge and
equipment to take on farming. This is influenced by the fact that women in arid and
semi-arid areas are the worst affected by low food production and low economic
status. In an argument by Ivers and Cullen (2011), women in arid areas have a major
responsibility as home keepers as well as breadwinners. Equipping them with
advanced farming tool, elevate their ability to play their domestic role.

Asia was the birthplace of the treadle pump (Orr et al. 1991), for this reason, the
demand for the technology in rural Bangladesh was significant. Its popularity then
increased its supply across neighboring nations including India and Pakistan. In these
regions, the number of rural farmers was massive as they solely depended on
agriculture for their livelihood. Both men and women in the regions were provided
with treadle water pumps. NGOs’ involved in the programme wanted to increase the
buying power of the consumer thus launching a purchasing plan that would fit the
financial comfort of the farmers. The NGOs’ provided pumps for irrigation projects
on credit to farmers prior to agreeing to a payment plan (Prabhu, 1999). Since the
creation of the treadle pump in Bangladesh, 1.4 million pumps have been sold to the
local farmers by 1991 (Alistair et al. 1991). This depicts the importance of the
affordable irrigation option.

Postel (2012) points out that in Europe, the number of small-scale farmers accessing
and utilizing the pump was slightly lower than that in Asia or Africa. For this reason,

accessing the treadle pumps was not a desired mode for irrigation. He further points



that NGOs’ rarely focus on developing food programme in Europe due to the
financial comfort of most of its dwellers compared to those in Africa and Asia.
Therefore, the use of the treadle pump in the region was not massively embraced.
However, small-scale farmers in Hungary and Poland realized the affordable
irrigation option offered by the technology. Postel (2012) asserts that rural Hungary
was highly populated with small-scale farmers who also supplied their products as
well as retain some for domestic use. The use of diesel pumps made their irrigation
cost massive thus minimized profits and production. After the introduction of the
treadle pump, the demand was huge as both women and men opted for the affordable
mode of irrigation.

The hip pump is a KSI innovation of the small-scale irrigation pump in terms of the
body parts used to operate it, lighter weight and lower cost than the treadle pump. Kay
and Brabben (2000) observe that the use of the treadle and hip pump in Africa is
higher as a continent than any other continent as it is one of the greatest consumers of
the product. The technology is mostly used in sub-Saharan Africa where there is
availability of water for irrigation. In 1998, the International Development Enterprises
began the marketing of the treadle pump in Africa citing the advantages of using the
technology for small-scale farmers (Sijali & Mwago, 2009). The response was
promising as both men and women enrolled in groups to access the pumps. The
response was then boosted by the involvement of NGOs to increase food security in

rural Africa.



KSI has mostly focused on empowering women groups and increasing their financial
security. From these efforts, the treadle and hip pump technology is being used
mainly in Kenya, Tanzania, Malawi, Zambia, Mali, Burundi, Sudan, Burkina Faso,
Uganda and Rwanda (Sijali & Mwago, 2009). The popularity of the technology in
these countries was mainly influenced by Kick Start International (KSI). The
organization was born in Kenya, which increased the use of pumps in the country as
well in East Africa. In the region, Tanzania and Kenya have embraced the opportunity
presented by the technology more than any other country in the region.

Machakos County is one of the 47 counties in Kenya and formerly part of the Eastern
province where the pump technology has been adopted, thus of interest to this study.
Ngugi et al. (2011) describe Machakos county local climate as semi arid with hilly
terrain and an altitude of 1000 to 1600 metres above sea level. Sections of the county
also experiences food shortage due to low production of food and low uptake of
agriculture technologies.

An introduction of small-scale irrigation technology by KSI in conjunction with
Washington State University (WSU) targeting women began in 2014 and ended in
2016. This is the treadle pump and hip pump brought to various lower Eastern Kenya
counties including Machakos, Kitui and Makueni. The goal of KSI/WSU was to offer
the technology and purchasing plan fit to the financial comfort of women farmers and
through comprehensive marketing of the pumps to assure as many sales as possible.
The study engaged farmers eligible to receive pumps using the criterion that required

a farmer to have access to appropriate land and water to irrigate crops. The farmers



were to purchase the pumps either in cash, on credit or savings options. The treadle
pump cost KES 14,950 while the hip pump cost KES 9,500 which farmers were
expected to pay back within six months. Pumps were provided to individuals but on
the basis of a group loan and repayment. Once pumps were distributed to the group
members, the farmers were further taught how to use and maintain the technology
KSI (2015).

This study sought to assess how the women farmers were accessing the KSI/WSU
technology as well as utilizing the treadle and hip pump technology in their farms in
Machakos County. The researcher engaged with women farmers who took up the
KSI/WSU pump technology and those who did not take up the technology yet they

had water available to irrigate their crops, i.e., the non-buyers in the study.

1.2 STATEMENT OF THE PROBLEM

The treadle and hip pump technology was introduced by KSI/WSU team through
marketing and distribution to solve the problem of farmers’ dependency on erratic
rain-fed agriculture. Machakos County being a semi arid area, the pump technology
was to enable the farmers access water from their available water sources to irrigate
crops and practice agriculture throughout the year and seasons. Adoption of the
technology would enable the farmers irrigate larger areas of land more than using
other manual irrigation modes such as buckets to irrigate their crops. Due to
disparities in financial ability among the women farmers, the pumps were offered

using different financial options, i.e., cash, credit and savings. However, the problem



to which the pumps were aimed to solve still persists such as lack of private and
small-scale irrigation tools that will enable all year round production of crops by
farmers through irrigation hence improved income food security among the farmers.
The assumption was that the pump price and mode of payment would be an issue thus
introducing the different finance options and pump types. However, even with the
pump payment flexibility, the technology uptake was still low. Utilization of the
pump would imply practicing agriculture throughout the year hence more income for
the women and improved food security in their families. This study therefore sought
to understand the reason and the dynamics behind the low adoption of the pump
technology among the farmers. Non-buyers were also targeted by this study to help
unveil reasons why they were not interested in the pump technology yet there seemed

to be a need for the pump technology.

1.3 OBJECTIVES OF THE STUDY
The main objective of the study was to assess the access and utilization of the treadle
and hip pump technology among farmers due to low adoption of the pumps in
previous study so that gender responsive strategies can be suggested to improve the
uptake of the pump technology among the farmers. The specific objectives were:

i. To establish the irrigation technologies used before the introduction of hip and

treadle pumps in Machakos County.
ii. To find out how farmers are accessing to and utilizing the treadle and hip

pumps in Machakos County.



iii. To examine the challenges facing farmers in accessing to and utilizing the
treadle and hip pumps in Machakos County.
iv. To suggest gender responsive strategies that will enhance access to and

utilization of treadle and hip pump among farmers in Machakos County.

1.4 RESEARCH QUESTIONS

1.) Which technologies were being used before introduction of hip and treadle
pumps among farmers in Machakos County?

2.) How are farmers accessing to and utilizing the treadle and hip pumps in
Machakos County.?

3.) What challenges face farmers when accessing to and utilizing the treadle and
hip pumps in Machakos County.?

4.) What gender responsive strategies could be used to enhance access to and

utilization of treadle and hip pump among farmers in Machakos County?

1.5 STUDY ASSUMPTIONS
The study assumptions for this study were that:
i. Irrigation technologies used before were inferior to the treadle and hip pump
technology.
ii. The other assumption was that the financial options, i.e., purchase on cash,
credit or savings options that were offered to aid and ease access to the pump

technology would enhance the farmers access to and utilization of the pump



technology.

iii. The study also assumed that the farmers had challenges accessing to and
utilizing the treadle and hip pump technology due to the low adoption rate in
the KSI/WSU marketing and distribution study results.

iv. The study too assumed strategies suggested to improve access to and
utilization of the pump technology are the best and would enhance access and
utilization of the treadle and hip pump technology among farmers in

Machakos county.

1.6 JUSTIFICATION OF THE STUDY

In the world today, the impact of technology on peoples’ lives cannot be gains said.
That is why this study is timely especially in the light of the fact that when it comes to
farming, Sachs (2018) points out that men’s issues usually take precedence yet over
80% of agriculture worldwide is done by women. Impact of technology in food
production cannot be ignored too, so it is, even on how its acquired and utilized. The
erratic weather that requires a shift of farmers from dependency on rain fed
agriculture to irrigation also justifies the study.

Frameworks hailing from global, regional, national and gender and development
frameworks such as Sustainable Development Goal (SDG) 2 which focus on zero
hunger by 2030. It also recognizes that doubling agricultural productivity and incomes
of small-scale food producers especially women by ensuring sustainable food

production systems, and by progressively improving land and soil quality. Agriculture



is the single largest employer in the world, providing livelihoods for 40% of the
global population. It is the largest source of income for poor rural households.
Women make up about 43% of the agricultural labor force in developing countries,
and over 50% in parts of Asia and Africa. However, women own only 20% of the
land Griggs et al. (2013). The Kenya vision 2030 economic pillar together with the
most recent big four agenda focus on food security and require a look on how women
are involved in agriculture and technology related issues for maximum outcomes in
food security and improved income (Kenya, 2007).

The study was also in line with recommendations for further research by Njuki et al.
(2014) to find out whether market-based approaches on their own can guarantee
women access to and ownership of technologies, and the specific measures that need
to be taken by businesses to achieve the goal of reaching and benefiting women.
KSI/WSU study on low adoption of the technology also required further study of the
reasons behind the performance in the uptake, an activity that was beyond the scope

of their work.

1.7 SIGNIFICANCE OF THE STUDY

This study is significant to policy makers at both county and national governments to
inform their decisions in relation to women in agriculture, their access to and use of
technology such as the treadle and hip pump. The study is significant to NGOs’,
CBOs’ and farmer group leaders to guide them in technology adoption related issues

among their beneficiaries and group members too. The study is also significant to
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donors with projects related to the pump and other technologies to inform their
decisions in marketing and distribution of the technologies for maximum sales and
utilization by their target beneficiaries and market. In addition, the study is significant
to researchers in contributing to knowledge about the treadle and hip pump

technology and as adopted by women farmers in Machakos County.

1.8 SCOPE AND LIMITATION OF THE STUDY

The study was based in Machakos County that stretches from latitudes 0° 45° South to
1° 31’ South and longitudes 36° 45’ East to 37° 45’ East. The study took place in the
year 2017 in places where the technology was introduced within the county by
KSI/WSU marketing team. It was the ideal time as two years had elapsed (2015 to
2016) since the introduction and utilization of treadle and hip pump technology to the
farmers by KSI/WSU team. The study targeted 1059 households of both buyers and
non-buyers of pumps from 132 farmer groups in Machakos County. The rationale of
the researcher’s choice of Machakos County was that, relative to other lower Eastern
counties where use of irrigation technology is severely hampered by dry climatic
conditions, Machakos county had potential to use the pump more due to an expansive
land terrain and availability of natural and manmade water sources. It therefore stood
a better chance of portraying observable response to adoption of the pump. The
technology was also likely to influence the women due to nearness to the towns
bordering Machakos county especially Nairobi the Kenya capital which has more

ethnic diversity and a probable source of off farm income. The focus of this study was
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mainly on women farmers who had purchased the treadle and hip pump technology.
Non-buyers were also targeted by this study to help unveil reasons why they were not

interested in the pump technology yet there seemed to be a need for the technology.

1.9 LIMITATIONS OF THE STUDY

The researcher faced various limitations during the study. Language barrier was one
of the limitations during the study since the researcher did not know the local
language; however, this was overcome by seeking translation by enumerators who
understood the language. Due to the area residents being used to free food and other
household goods donated by government or people especially when drought strikes,
some of the respondents expected a portion of reward in form of food or the like
during the study. To address this, the researcher emphasized that the study was for
academic purpose only and the findings would benefit the entire county residents. The
study concentrated on Machakos County where KSI/WSU team had marketed and
distributed the pump technology, therefore, most of the research outcome may be very
specific to the study area. However, the findings may be cautiously applied to farmers

living in similar climatic conditions as those in Machakos County.
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CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

This chapter reviews literature related to irrigation technologies used before
introduction of hip and treadle pumps among women farmers in semi arid areas of
Machakos County, how the women farmers are accessing and utilizing the treadle and
hip pumps. The chapter also explores challenges facing women farmers when
accessing and utilizing the treadle and hip pumps among women farmers in semi arid
areas of the County and other parts of the world and the strategies these other parts of
the world used to overcome the challenges. This chapter also discusses the theoretical

and conceptual frameworks of the study.

2.2 Irrigation technologies used by women farmers before introduction of hip
and treadle pumps

Various studies have been on small-scale irrigation across the world. In developed
countries, irrigation technologies are more advanced, mechanized and require heavy
initial and operating costs. A study by Zou et al. (2013) study in China on irrigation
technologies explored an economic perspective through a cost-effectiveness analysis
of four water-saving irrigation techniques. The study compared the techniques widely
implemented in China to address the impacts of climate change which were sprinkler
irrigation, micro-irrigation, low-pressure pipe irrigation and channel lining. The

results of this study showed that micro-irrigation has the highest incremental cost for
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adaptation followed by sprinkler irrigation and low-pressure pipe irrigation, but when
considering the revenues from improved adaptation, all of the measures assessed were
economically feasible. The study was done in a developed country and compared
different irrigation technologies that had already been acquired.
In their study in South Asia and sub Saharan Africa, Fraiture & Giordano (2014)
found that small-scale private irrigation as a venture is thriving but also is an
overlooked sector. The study although on irrigation and small-holder farmers using
their resources, it describes and analyzes the private versus the underperforming
public irrigation sector with emphasis on the thriving but overlooked private sector
drawing from examples from five countries in sub-Saharan Africa and two states in
India.
A study in Ethiopia on water lifting technologies for irrigation by Nigussie et al.
(2017) explored the intra-household gender dynamics in of water lifting technologies
such as rope and washer pump, tractor and drip and solar pumps. The findings showed
evident disparities on domains of productive and reproductive uses, labor, access to
resource, and benefits including income. Some of the water lifting technologies such
as solar pumps are expensive and may not be affordable to the women and poor
farmers.
Ragasa (2014), in her analysis of extension system reforms, she examined the
experience of programme and projects that aim to increase women’s access to
extension services adds that the use of digital devices is also widely utilized by

women as a source of information and education on farming practices. The study



14

analysed extension system reforms in India, Uganda, Venezuela and Ethiopia. The
analysis found out that use of radio and television channels broadcast farming
programme was done guided by professionals in the field. The information was then
to be accessed and applied during farming. For most women, they cited the use of
radio and television had increased the knowledge of farming as they can ask question
that specifically affect their farming projects. She further explains that apart from the
use of radio and television, small-scale women farmers use mobile short messages
subscription services as a source of information. In this approach, NGOs and
government farming programme create a mobile platform from which women can be
informed on available technology. In addition, women can send messages to ask
farming queries and receive immediate answers on their questions.

Sreelata and Naomi (2012) define the traditional methods of farming as drudgery. The
authors further point out that the methods are highly tasking for women but the yields
are not enough for both household and economic use (Sreelata & Naomi, 2012). The
increased preference of traditional farming methods in rural areas has increased the
levels of food insecurity and poverty. With weather patterns becoming less
dependable, technological farming provide success opportunities for farmers in semi-
arid areas (Sreelata & Naomi, 2012). However, the ability of people to embrace
technological farming is too limited. Many farmers are unwilling to increase their
knowledge in their fields due to high costs of technological farming as well as the
lack of information on the required approaches. This study sought to find out how

access and utilization of the treadle and hip pump technology unfolded, bearing in
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mind the farmers had been educated about the technology and given financial options
and payment plans for the technology by KSI/WSU marketers of the pumps between
year 2015 and 2016.

Various studies related to agriculture in Machakos county and other Eastern Kenya
counties have been done. However, there is scarcity in studies on irrigation and tools
used to irrigate crops by farmers on their farms. Different studies done have
concentrated on separate aspects of agriculture technologies that lead to full potential
of performance of crops with irrigation tools not being mentioned in the aspects.
These inspired study on this objective with regard to the study purpose. Some of the
studies slightly related to irrigation done by Recha et al. (2016) involved a study on
soil and water management technologies in changing rainfall patterns and farmers’
adaptation through soil water management practices in semi-arid in Machakos and
Makueni county. The study found that farmers in these semi-arid counties practice
fifteen diverse soil and water management interventions on their farms with the most
popular practices being cut-off drains, retention ditches, terracing, run-off harvesting
and agro forestry. The study concentrated on harnessing and utilizing green, i.e.,
rainfall stored in soil and blue, i.e., rainfall collected into storage tanks water
technologies but not the tools used to utilize the stored water.

In their study on factors related to the low uptake of technologies and innovations in
semi-arid areas of lower Eastern Kenya, Kavoi et al. (2014) found that among the
technologies promoted were drought tolerant crops as well as rearing of local breeds

of goats and poultry in the three Counties. These include a focus on dairy goat
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production, cassava commercialization, soil fertility and water conservation and
farmer-led innovations. Again, in this study no irrigation technologies have been

mentioned.

2.3 Women farmers access and utilization of the treadle and hip pumps
technology

According to Shah et al. (2000), the treadle pump was developed in 1979 by a team
working with the Rangpur Dinajpur Rural Service (RDRS), an NGO working in
Northwest Bangladesh. It ensured access of the pump through providing a 50%
subsidy to farmers on the purchase price. However, further increases were limited by
production capacity, the lack of a nationwide sales network, and the fact that a short
supply chain from the manufacturer to the customer did not use the promotion
potential of retailers.

Farrington and Lewis (2014) observe that in Asia, NGOs have pioneered many of the
treadle pump distribution initiatives subsequently incorporated in public sector
extension services. NGOs continue to play a lead role in ensuring that women farmers
and women on the farm receive training, information, and improved technologies.
Their services often are increasing in scope and scale, either as complementary
support to government efforts or to fill the gaps created as government expenditures
and capabilities decline.

Prabhu (1999) in her study on marketing treadle pumps to women in India with the

International Development Enterprise (IDE) organization discusses from a gender
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perspective how the organisation has tried to define and integrate gender awareness
into its thinking and internal practices as well as its programme of technology
dissemination. Prabhu agrees that for a long time, advocates of the use of appropriate
technology for development tended to overlook or misrepresent women's
circumstances and needs, even though a key aspect of developing appropriate
technology is to answer the question to who is ‘appropriate’ technology for. It is now
widely recognised by development theorists and policy-makers that not only should
technology be gender-neutral but can also be a tool to change gender relations.

She further argues that through using technology, women can gain a chance of
empowerment with their daily lives made easier and they can challenge the
stereotypical gender roles, through gaining time, skills, and knowledge to participate
in other kinds of work. Prabhu (1999) cites two basic means of promoting appropriate
technology; the first is by using trained extension workers. She explains that the major
advantage of this is that it provides a free service to the poorest farmers. Yet its
disadvantage is that government and non-government organizations can never fund
enough extension agents at least in India to reach the scores of people who need, and
will benefit from, using the technology. A further disadvantage for women farmers
and those who aim to improve gender power relations is that extension agents in India
are mostly men who for cultural reasons tend to restrict their interactions to male
farmers, assuming that no woman would be interested in irrigation technology. The
second way to promote technology is through the private sector. The advantages of

this route are that it harnesses the efficiencies of the private sector to promote and
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supply technologies on a large scale. IDE believes that its success stems from its
treatment of poor people as customers and not recipients of charity, and the fact that it
disseminates products that are affordable and appropriate for their needs.

In India, IDE promotes treadle pumps in selected districts of Uttar Pradesh, Bihar,
West Bengal, Assam, Meghalaya, and Orissa. Since IDE started working in the region
in the late 1980s, small and marginal farmers in south Asia purchased over 1.4 million
treadle pumps to irrigate their land, through over 3,000 small enterprises such as local
hardware and agriculture input shops (Prabhu, 1999). These pumps are mostly bought
by male farmers, but used both by male and female farmers. Treadle pumps are used
extensively by women, particularly in areas where male migration rates are high.

In building the supply network for appropriate technologies, Prabhu (1999) describes
how IDE works with and through others, creating linkages between and building on
the strengths of the private sector and NGOs. IDE works in partnership with the local
private sector through identifying and motivating suitable manufacturers to make,
market treadle pumps to women farmers in India therefore linking farmers with
appropriate distributors and dealers who will stock and supply the product at the
grassroots level and training local mechanics to provide after-sales service .

In terms of marketing, IDE uses innovative methods of rural marketing to promote
technology among farmers. These include highly interactive farmers' meetings;
product demonstrations, for example at village bazaars and fairs; and video shows of a
hugely entertaining commercial film with the necessary ingredient of melodrama

whose action is centred around the treadle pump. All these promotional techniques are
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employed to varying degree in each area, depending on the level of awareness about
the product (Prabhu,1999).

Though the treadle pump is not a community product, i.e., one which lends itself to
community ownership and management, IDE therefore works directly with individual
farm families. However, community-level promotion efforts such as farmers'
meetings enable IDE to understand the needs and aspirations of marginalised farmers
as a social grouping. Ideas for new products come out of these meetings and other
forms of direct contact. IDE staff follow up farmers' meetings with visits to existing
users of treadle pumps in order to check on the quality of installations, to train them in
regular maintenance of the pumps, and to ensure that they have access to a mechanic
for repairs, should the need arise. These one-on-one meetings are also used to gauge
the farmers' satisfaction with the product. All this feedback is channeled back into
IDE (Prabhu, 1999).

From a gender perspective and in their gender, technology, and marketing strategy
since 1997, Prabhu (1999) informs that IDE external evaluators and funders advised
for empowerment of rural women through targeting them as purchasers and users of
their products, and by training them to maintain and repair them. However, for an
organisation such as IDE, it immensely posed a challenge to acknowledge women as
users of technology, and to adapt its working practices according to their needs. This
is because it meant ridding IDE’s work of predominantly masculine values, which
was hard because most of IDE's marketing staff were young men. Considering the

machismo associated with achieving sales targets or well-defined quantitative
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indicators, one would realize that little space was left for ‘gender' concerns and the
development of 'softer’, more qualitative indicators of success.

Prabhu (1999) further describes how advertising and marketing requires adopting a
commercial route to promote technologies through various means of advertising, and
these usually conform to gender stereotypes. Like extension agents, advertising
managers and sales representatives in the commercial sector are mostly men. Many
brought marketing treadle pumps to women farmers in India ‘traditional’ perspectives
about 'men's' and ‘women's’ worlds to their work. In the area of agriculture,
advertising and sales activities almost exclusively target men, as it is often seen,
falsely, as a male-only domain. Prabhu advises that advertising or promotional
campaigns that do aim to reach both men and women purchasers to promote different
kinds of products can be a powerful means of breaking some gender stereotypes.
Incorporating a gender perspective into promotional campaigns has implications for
the type of media chosen, and the contents of the message. A major obstacle she
described faced by advertisers in rural India is the relatively low mobility level of
women outside their homes or their villages.

Prabhu (1999) further describes a solution that took time for IDE to persuade women
to participate in ‘'mixed’ promotional events. The greatest challenge for their male staff
was how to talk to women without such a gesture being misinterpreted. Seeking out
and working with female opinion-leaders greatly helped to overcome this. Another
strategy was to work with local NGOs, including one which had established a network

of active women's self-help groups. IDE also conducted pump demonstrations among
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women, encouraging them to try the demonstrated technology; and established
demonstration plots with women-headed households. It also appointed an
enterprising woman mostly the secretary of the self-help group in the area as a dealer
for treadle pumps, who would be able to earn a steady income from commissions
earned off pump sales. Finally, they provided training for local IDE male staff on
gender issues, the importance of women farmers as customers and, most importantly,
on how to interact with women. Throughout this whole process, they ensured
consistent talks with the men in the family as well. As a result of these efforts, over 18
months 75 pumps were sold to marginal women farmers with credit support from
their groups.

Prabhu (1999) noted that once other, poorer, farmers in the village observed the
product work and seen its impact on the other farmers' output over at least one or two
crop cycles, they invested in it as well. The reason being that poorer farmers cannot
take risks and invest in a product whose returns they are not sure about. In order to
reduce the time-lag between the poorest farmers first seeing the product and their
eventual purchase, IDE worked with local NGOs and the supply chain to provide
credit, which absorbs some of the risk. Thus, adopting a more commercial route to
promoting technologies does not limit one's ability to reach the poorest. It does,
however, mean taking into account from the start the time it will take to reach the
poorest farmers. Having said that, if one has products that are cheap, they can reach
the poorest farmers at the outset.

Prabhu concludes that there is a long learning curve on integrating gender concerns
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with technology development and dissemination. It is therefore critical to move
slowly and strategically, and be prepared to take small steps. Recognizing that each
geographical area has its own peculiarities, which must be explored and understood
before steps are made in accordance with local conditions is important. She reports
that IDE learned that products must be developed with an understanding of gender
roles and relations, because the nature of the technology itself will determine the
degree to which it is adopted by women.

In marketing terms, Prabhu states lessons on sales that selling the pumps to women is
not in itself a sufficient indicator of the level of involvement of women in the use of
the technologies they were promoting. While women may not actually go to shops to
buy the technologies, they may significantly influence the decision to purchase, and
therefore information about the product should be made available to them. She
recommended the importance of including other indicators of women involvement in
monitoring and evaluation, such as women's attendance at training sessions and
promotional events.

To staff, Prabhu (1999) recommends the importance of staff to be trained to see the
potential of both men and women as users of technologies, and the potential of using
technologies to challenge unequal gender relations. It is important that in the
trainings, there be a combination of conceptual awareness-building and practical tips
for implementation. Another early step that IDE found useful is to put in writing a
brief, lucid policy statement on gender issues in the context of their organisation's

work. Integrating gender into the development and marketing of appropriate
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technologies by then was a relatively new area, and therefore there had few models to
emulate. A big challenge for IDE was to develop good qualitative indicators to
measure the impact over time of integrating gender issues into their activities.

In West Africa the treadle pump was promoted by Enterprise Works as an alternative
to the traditional rope and bucket irrigation. The objective of the study was to improve
output and incomes and reduce poverty among farm households. The study by Adeoti
et al. (2007) reported an assessment of the dynamics of its adoption and impacts, with
a special focus on poverty reduction among adopters and non-adopters of treadle
pumps in two regions of Ghana. The results of the study reveal that time and labor
savings for irrigation were the major attractive features of the treadle pump for those
who adopted it. The difference in net income between adopters and non-adopters was
about US$393 per hectare, with an increase in land and labor productivities. About
21% of pump adopters stopped the use of the treadle pump because it broke down,
while about 10% shifted to motorized pumping. The study showed that adoption of
treadle pumps reduces poverty. The study recommended that increased collaboration
with local institutions, such as extension services, would improve the transfer of
treadle pump technology to farmers. After-sales service and training of farmers on
repairs could also reduce treadle pump abandonment.

Mangisoni (2008) did a study on impact of treadle pump irrigation technology on
smallholder poverty and food security in Blantyre and Mchinji, Malawi among pump
adopters and non-adopters. Study results found that adopters of the technology had

higher net farm incomes than non-adopters per year. Likewise, under rain-fed
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conditions, adopters had higher net farm incomes than non-adopters. Furthermore, the
well-being measurements and analyses of poverty revealed a higher poverty level
among non-adopters compared with adopters. The former also had a greater relative
risk of falling into deeper poverty than the latter. Transition matrices depicting
movement in and out of poverty showed that from 2004 to 2005, some poor adopters
moved out of poverty while some non-adopters dropped from being non-poor to poor.
No adopter moved from non-poor to poor. The study again although on treadle pump
technology did not look at how the farmers acquired the pumps.

A similar study in Malawi by Kamwamba-Mtethiwa (2012) on their irrigation
strategy, found that the government and non-governmental organizations (NGOs)
actively promoted the use of treadle pumps in smallholder irrigation. Analysis of the
adoption dynamics and dissemination approaches of treadle pumps indicated
differences between male and female adopters. Female adopters were more likely to
pay for subsidized treadle pumps in cash, while male adopters mostly acquired their
pumps through a loan. The results also indicated that relatively well-off farmers had a
significantly higher probability of adopting the treadle pumps than poor farmers.

In Kenya and Tanzania, a study by Njuki et al. (2014) on access and utilization of
treadle and hip pump focused on whether market based approaches to technology
development and dissemination can benefit smallholder women farmers. Findings
from the study concluded that the approaches on their own cannot guarantee access
and ownership of the technologies and businesses need measures toward the goal of

reaching and benefitting women. Data from the study showed less than 10 per cent of
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pumps were purchased by women and men make most of the major decisions on crop
choice and use of income from irrigated crops.

During utilization, men are responsible for the procurement, operation and
maintenance of the pumps. They pedal while women assist with water distribution.
Kamara et al. (2004) observe that the difficulty for women to operate the pumps has
cultural dimensions. Pedaling the pump with an up-and-down leg motion while being
elevated above the ground makes women feel uncomfortable and undignified,
particularly in the presence of men. In Orraso India, however, utilisation of the treadle
pump was done by all family members but the head of the family did more. Most
users did not feel any serious physical fatigue. Women were quite comfortable
operating the pump but on stop-gap basis. Children also operated the pumps but for
lesser duration and hired labour was utilized in a few cases Srinivas (2004). This,
however, contrasts with the situation in Kenya where pumps are purchased by men
but are mostly managed by women who hire young men to operate them (Brabben &

Kay, 2000).

2.4 Challenges faced when acquiring and using treadle and hip pump among
poor women farmers in semi arid areas

Burney et al. (2013), in their study on small scale irrigation technology in Sub
Saharan Africa, found three technology components of small-scale irrigation as
access, distribution, and use of the technology that are necessary for a successful

smallholder irrigation system. The authors also cited challenges in technologies for
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accessing water as posing an especially acute problem without financing. This was
because, unfortunately, microfinance institutions (MFIs) in SSA often do not extend
into rural areas as this raises operating costs, nor do they offer agriculture-related
loans as coordinated risks are high or loans of a reasonable size for this type of
investment, i.e., hundreds of dollars as opposed to tens of dollars. Although MFIs are
beginning to pursue interesting combinations of credit and insurance to agricultural
borrowers, access to credit has lagged far behind demand for productivity-enhancing
technologies like distributed irrigation systems. McComb et al. (2014) also found out
that finance was also a key constraint: a motorised pump of $250 may be relatively
‘low cost' but is still unaffordable to many farmers. Microfinance services are either
unavailable in rural areas or have been unwilling to provide agricultural loans, though
some are nOw more supportive.

Despite the above pitfalls, Burney et al. (2013) found that new solutions were
emerging for smallholders in SSA. In a welcome development, in 2012, the direct
lending site Kiva.org partnered with the One Acre Fund, a smallholder agricultural
extension programme in Kenya, Uganda, Rwanda, and Burundi, to begin extending
agricultural loans to farmer groups. In several cases, farmers have organized into
groups to overcome physical and economic water access issues. Although the limited
literature on farmer groups is mixed, success stories tend to be found where
distributed systems are used in a cooperative setting, permitting the sharing of
knowledge, risk, credit, and marketing. In Sri Lanka Aheeyar et al. (2005) in their

study on land and water use established that manual irrigation methods such as the
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canal methods were used when farms are in close proximity to rivers. The main
disadvantages of these approaches, is that they depended heavily on farms proximity
to water sources.
Adelman (2009) posits that rural poverty is complex, and there is no single solution to
the problems farmers face that is why One Acre Fund takes a holistic, long-term
approach. They offer a complete bundle of services, using a market-based model that
helps their organization remain financially sustainable and expand to reach more and
more farmers every year. The one Acre model comprises 4 components which are
flexible repayment asset-based loans throughout the loan term, delivery of inputs to
locations within walking distance of every farmer served, training farmers throughout
the season on modern agricultural techniques and market facilitation such as crop
storage solutions and teach farmers about market fluctuations, so that they can time
crop sales to maximize profits.
In an argument by Valdivia and Gilles (2001) when technological innovations do
address women's tasks and make them more profitable, men often take them over.
This was exactly what happened when pump irrigation was introduced for rice
production in West Africa. For sustainable improvements, not only must benefits be
targeted to rural women, but mechanisms must also be put into place to ensure that
these benefits can be retained by the intended beneficiaries.
Poverty in semi-arid areas in Kenya can be attributed to the overreliance on rain fed
agriculture for financial income. Bukania et al. (2013) are of the assumption that

dealing with poverty levels in Kenya would require changing the perception and
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mentality of people living in rural, arid and semi-arid areas. The authors further assert
that regardless of the fact that farming would be the most reasonable solution to
poverty, it incentives in structural and financial support which are not provided in
rural areas. Olielo (2013) argues that the implementation of new farming techniques is
costly especially for women in no income.

Fisher (2006), among many ideas, suggests exploring bundling the pumps with
products and services such as fertilizer, seeds, and farming and marketing advice to
increase the chances of the farmers’ success and loan repayments. Lewis et al. (2015)
also profile another challenge that would hinder access to and utilization of treadle
and hip pump technology as the lack of detailed hydro-geological mapping for Africa
as a whole. Treadle pumps can only reach a certain depth — around 7 metres,
depending on the type of pump so it would not be useful if water resources are
deeper. Successful rainwater harvesting in on-farm ponds can also depend on soil type
and rainfall patterns, and works best on moderately sloping land.

The illiteracy level in women in rural Sub-Saharan region is high which minimizes
their ability to be able to seek finance from banks. Ivers and Cullen (2011) assert that
women tend to be less attracted to credit and finance due to poor education in the field
as well as their overreliance on the traditional approaches to farming. The authors
further assert that this has limited the entrepreneurial abilities for women in rural
areas (lvers & Cullen, 2011). With proper education, the tendency by women to

access finance and credit would increase significantly. The education strategy should
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include giving women education on the benefits of increasing their investment in
farming.

The ability to use to access technology in farming is enabled by how well the women
are able to use the available technology. To address this problem, women across
Africa take part in education projects that include both theory and practical. Women
farmers have quantitatively and qualitatively less access to information, technology,
land, inputs and credit. Policy-makers, managers, agents and participants in
agricultural support services are generally males, who are not always sufficiently
aware of the specific problems and needs of women farmers. As a result, information
and extension services are typically geared towards male farmers, on the assumption

that the message will trickle across to women (FAO, 2007).

Summary of literature review

The above review with regard to irrigation technologies used before introduction of
treadle and hip pump in Machakos county shows that one of the previous studies was
based on developed countries and with irrigation technologies that had been already
acquired. A comparison of private vs. public irrigation sector in another study is made
with a conclusion being that the private irrigation sector is overlooked. More of the
irrigation technologies study done was on gender dynamics in water lifting
technologies such rope and washer, tractor and solar pumps than on treadle and hip
pump technologies. Some of these technologies are also likely to be expensive and

may not be affordable to women farmers in Machakos County. Other studies related
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to irrigation technology in Machakos county have concentrated on separate aspects of
crop performance such as rainfall stored in soil and water collected into tanks but not
the tools used utilize the stored water . The other aspect concentrated in studies on
agriculture in Machakos county is on drought resistant crops and livestock.

On access to and utilization of treadle and hip pump, other studies done show that
some of the farmers were given the pumps on subsidy in purchase price which is not
the case in this study. Some also show that NGO’s pioneered in the pump distribution
initiative and were subsequently incorporated in public sector extension services to
complement or fill gaps created as government expenditures and capabilities
declines. This is not the case in this study too. One of the studies in India defines and
integrates gender awareness to thinking and organization internal practices as well as
technology dissemination for the treadle pump. The study is likely to be part of the
basis of this study due to commonality in the purpose to reach women farmers with
the pump technology.

Other studies done in Africa with regard to the treadle and hip pump technology
concentrated on improved output and incomes to reduce poverty among farm
households, poverty and food security as well as market based approaches to
technology development and dissemination. Other studies on utilization showed
disparities in use of the pump among family members with men using it more than
women and children. This study thereby filled the gap created by other pump studies
done before in areas that are not arid or semi arid and without the financial options

directed to women farmers. This study also sought to narrow the gap by specifically
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focusing on assessment of how women farmers who are in arid and semi arid area of
Machakos County were accessing and utilizing the treadle and hip pump technology.
Other studies are also exclusively rural or urban related, this study brought in a
synergy of urban and rural income due to the study site proximity to town i.e. Nairobi.
In addition the study sought to understand access and utilization of treadle and hip
pump among women farmers from a gender lens with interplay of various levels of
institutions that are related as key determinants of successful access and utilization of
the technology.

The results of KSI/WSU study in 2015 to 2016 also offered insight for more
investigation into selected reasons for the low uptake of the treadle and pumps uptake,

an issue that was beyond the scope of the KSI/WSU study which ended in 2016.

2.5 Theoretical framework

The study was guided by two theories, namely, social relations framework by Naila
Kabeer (1994) and diffusion of innovations theory by Rogers (1983). The second
theory was important since it complemented the social relations framework which

gives a political rather than a technical or informational solution.

2.5.1 Social relations framework
This study was guided the by social relations framework by Naila Kabeer (1994). The
key tenets of the framework include an analysis of how existing gender

discriminations and inequalities are created, maintained and reproduced in institutions
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(i.e., the state, the market, the community and family/kinship) with the aim of
involving women in their own development solutions. The third objective in this
study anchors the challenges faced by women farmers while accessing to and utilizing
the pump technology based on the four institutions. In this case the state is
represented by the national government level and county government level which
have arms mandated to create policies. The market refers to the pump designer,
marketer and distributor who in this case is the KSI/WSU team. The community
refers to the community at large with its various organization such as farmer groups.
The family/kinship refers to the basic unit of the society and together with kinship
created by the extended family.

The framework also uses five concepts to analyse gender inequality, these are,
development as increasing human well being, social relations, institutional analysis,
institutional gender policies, and immediate, underlying and structural causes. In this
study, the framework analysed the 5 concepts in the light of treadle and hip pump
technology access and utilization within the 4 institutions that create, maintain and
reproduce inequalities in the access to and utilization of treadle and hip pump

technology among women farmers in Machakos County.

2.5.2 Diffusion of innovations theory
The study also employed the diffusion of innovations theory by Rogers (1983). The
key tenets of the theory are on the five stages of an innovation life cycle that a product

undergoes upon introduction to a new market. The theory explains how, why, and at
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what rate in the 5 stages a product spreads in the influence of four main elements, i.e.,
the innovation itself, communication channels, time and social system. It is in this
four elements that this study anchored the strategies to improve access to and
utilization of treadle and hip pump technology among women farmers in Machakos
county.

In his theory Rodgers distinguishes the five stages of an innovation life cycle in
which the product might find itself with five different user groups, i.e., innovators,
early adopters, early majority, late majority or laggards that accept the product or
idea. Depending on the stage of the product, several adjustments take place, e.g.,
much or little promotion or a high or low sales price.

In this study the treadle and hip pump technologies and the financial options of
payment were innovations to be adopted and was used by KSI/WSU to market their
product to women farmers in Machakos county between 2015 and2016. Rogers
argues that diffusion is the process by which an innovation is communicated over
time among the participants in a social system. In this study, the innovation was
implemented among women farmers in Machakos over a period of 18 months through
KSI/WSU sales persons. This study sought to explain how, why, and at what rate the
pump technology innovation was adopted with regard to the stage of the innovation
itself, communication channels, time and social system among farmers in Machakos

county.



2.6 Conceptual framework

INDEPENDENT VARIABLES

e Treadle pump and hip pump

e Financing options to purchase
the pumps

e lrrigation tools used before
introduction of treadle and hip
pump

e Challenges faced by farmers
when accessing to and utilizing
the pumps
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Y

DEPENDENT VARIABLES
e Access and utilization of
treadle and hip pump

INTERVENING VARIABLES
Institutional policies
implementation/reforms at market and
state level

Immediate and underlying structural
gender inequality analysis and reforms
at family and community level

Social gender relations at market,
family, state and community level

Figure 2.1 Conceptual Framework

Figure 2.1 shows the interaction of variables in the access and utilization of treadle

and hip pump small-scale irrigation pumps by farmers in Machakos County. The

independent variables are the treadle pump and hip pump, financing options to

purchase the pumps, irrigation tools used before introduction of treadle and hip pump

and challenges faced by farmers when accessing to and utilizing the pumps. For a

successful adoption of the technology consideration to intervening variables, a cross-
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examination and reforms is required at institutional policies and analysis of the
policies at market and state level, immediate and underlying structural reforms at
family and community level and social relations at market, family, state and

community level.
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CHAPTER THREE
METHODOLOGY OF THE STUDY

3.1 Introduction

This chapter describes the methodology used in the study on assessment of access to
and utilization of treadle and hip pump small-scale irrigation (SSI) technology among
women farmers in Machakos County. The chapter describes the research design,
research site, target population, sampling techniques, sample size, research
instruments, validity and reliability, data collection, data analysis procedure and

finally the ethical issues observed during the study period.

3.2 Research Design

The study used descriptive and experimental research designs to generate quantitative
and qualitative data. Bickman et al. (1998) suggest that descriptive research can
answer questions such as ‘what is’ or ‘what was’. On the one hand, the purpose of
using descriptive research for this study was to enable the researcher to depict the
participants in an accurate and objective way using interviews and discussions about
their experience during access and utilization of treadle and hip pump technologies.
On the other hand, experimental research design was incorporated in the study to find
out the difference between pump buyers and pump non-buyers. This would also
determine the efficacy and efficiency of the previous financial options provided by
KSI/WSU in 2015-2016, i.e., purchase of pump using cash, credit or savings options

to enhance access of the pumps.
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The indicators and measurements for access to the pump were done through assessing
the type of pump purchase, the finance option used to purchase the pump and the
number of pump buyers against the number of people that the pump was marketed to
in groups. Utilization of the pump was measured by asking pump buyers whether they

had used the pump and who used it since they bought their pump.

3.3 Research site

The study took place among the rural smallholder farmer households in Machakos
County that lies in the lower Eastern counties of Kenya as shown in Appendix 1. It
also shows the earth points of various groups on google earth maps for the farmer
groups that the study respondents came from together with the finance options they
were exposed to by KSI/WSU team. KNBS (2010) describes Machakos County as
one of the 47 counties in Kenya and one of the eight counties in the Eastern region
and three counties in the lower Eastern counties. The county borders Embu,
Murang’a and Kiambu counties to the North, to the west Nairobi and Kajiado
counties, to the south Makueni county, and to the East Kitui county. The county
has a total area of 6208.2 km? most of which is semi-arid. It is also
divided into eight sub-counties namely, Masinga, Yatta, Kangundo, Matungulu,
Kathiani, Mavoko, Machakos Town and Mwala. The County has a total of 40
wards and 75 locations. It lies between latitudes 0°45°South and 1°31"South and

longitudes 36°45"East and 37°45 East.
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The KNBS (2010) statistics further show that the county has a population of
1,098,584. The county has an average population of 177 per square kilometer. The
County receives a bimodal rainfall with short rains coming in October to December
and long rains in March to May. The annual average rainfall ranges between 500
mm and 1300 mm, and is unevenly distributed and unreliable. Total annual rainfall
ranges from 1000mm in highland areas to 500mm in the low lying areas.
Temperature varies between 18°C and 29°C throughout the year. The coldest
month is July and the warmest months are October and March prior to the onset of
the rains. Dry periods are experienced in February to March and August to
September. Agriculture contributes 70% of household income, rural self-
employment contributes 10%, and wage employment contributes 11 % while
urban self- employment contributes 5%. The most dominant vegetation in the
County is dry bush in the higher areas, savanna with scattered trees. Most farmers rely
heavily on rain fed agriculture although some parts practice irrigation. Subsistence
agriculture is mostly practised with maize and drought resistant crops.

The rationale of the researcher’s choice for Machakos County was that, relative to
other lower Eastern counties where use of irrigation technology is severely hampered
by dry climatic conditions, Machakos county had the potential to use the pump due to
its expansive land terrain and availability of natural water sources. It therefore stood a
better chance of portraying observable response to adoption of the pump. The

technology was also likely to influence the farmers due to nearness to the towns
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bordering Machakos county especially Nairobi the Kenya capital which has more

ethnic diversity and a probable source of off farm income.

3.4 Study population

The study targeted farmers from 1059 households of both buyers and non-buyers of
pumps from 132 farmer groups in Machakos County. These farmers had participated
in the KSI/WSU marketing and distribution study on savings (mobile layaway) and
credit (rent-to-own) as innovative solutions to enable poor farmers to access small-
scale irrigation pumps conducted by KSI/WSU on in Lower Eastern Counties, i.e.,
Machakos , Kitui and Makueni in 2015-2016. The farmers comprised of two
categories: those were pump non-buyers who were unknown and those who bought
pump in the previous KSI/WSU study period. This study identified all pump buyers
that had participated in the KSI/WSU study in Machakos county. The pump non-
buyers were to be identified through the pump buyers since they knew group
members who had water and did not purchase the pump technology. These buyers
and non-buyers informed the researcher about access to and utilization of treadle and
hip pump technology among the women farmers. The access to and utilization aspect
was beyond the scope of KSI/WSU study and therefore the researcher build on the
KSI/WSU study by assessing how the women were accessing to and utilizing the

technology.
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3.5 Sampling techniques and sample size

The sampling frame used in this study followed the KSI/WSU procedure that
recruited pump buyers from 132 registered farmer groups in Machakos County as
given by the county department of social services. In 2014, the groups through their
leaders had gone through a baseline study and screening for groups that were likely to
adopt the pumps in terms of group composition, i.e., more women than men and
availability of water to irrigate crops was done using the information given by their
leaders. The groups were then exposed to marketing and distribution of hip and
treadle pump using the three financial options by KSI/WSU for a period of nine
months. The end line study by KSI/WSU buyers of the pump in Machakos county
informed the basis for this study’s” pump buyer respondents. The non-buyers were to
be recruited through asking buyers to lead the enumerators to group members who

had water to irrigate crops in their land but did not purchase any of the pumps.
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3.5.1 Recruitment of treadle and hip pump buyers

Table 3.1: Sampling procedure and sample size for treadle and hip pump buyers and

non-buyers per sub county in Machakos county.

Sub Non
Buyers | Female | Male Female | Male | Total | %

county buyers
Yatta 18 12 6 14 11 3 32 45.7

Mwala 7 4 3 6 5 1 13 18.6
Matungulu | 6 3 3 3 3 0 9 12.9
Masinga 0 0 0 0 0 0 0 0
Machakos | 5 3 2 2 1 1 7 10
Kathiani |2 2 0 1 0 0 3 4.3
Kangundo |1 1 0 0 0 0 1 1.4
Mavoko 3 2 1 3 2 1 6 8.6
No. 42 27 15 28 22 6 42 100

The study used purposive sampling technique to recruit pump all the 42 pump buyers
from the KSI/WSU study in Machakos county. This gave a response rate of 100%.
The study recruited KSI/WSU study research enumerators to collect data. The
enumerators had already familiarized themselves with the respondents from the
previous study and it was easy to re- introduce themselves and explain the purpose of
their visit as a follow up to their previous contact. The enumerators also used Earth
Points, an app they had previously utilized for tagging GPS points on Google Earth

during the KSI/WSU marketing and distribution study in 2015-2016 for ease and to
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purposively locate the participants. According to the enumerators, it emerged that
most pump buyers were dispersed in 7 out of 8 sub counties of the study area. The
dispersion was influenced by sources of water for use with pumps which include
shallow wells, rivers/streams, earthen reservoirs, community well, sand dam or stream
diversion. The sub counties informed and guided the study sampling blocks and
locations as indicated in table 3.1 above.

The study used pump buyers as entry point to the study locale and sampling process.
The enumerators relied on contacts they had established in the previous study to
recruit a total of 42 pump buyers who participated in the KSI/WSU study in between

2015 to 2016.

3.5.2 Recruitment of treadle and hip pump non-buyers

Though the number of pump non- buyers was unknown, the enumerators were able to
recruit 28 pump non-buyers using snowball sampling technique across the selected
sub counties. This involved asking for reference from pump buyers who knew group
members that had water to irrigate their crops but did not purchase treadle or hip
pump. This is illustrated in table 3.1. The technique was appropriate since the non-

buyers were difficult to reach through any other sampling method.

3.5.3 Recruitment of key informants
Other study participants included in the study were key informants such community

leaders represented by chiefs, county government workers represented by agriculture
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extension officers and KSI/WSU representative too. The key informants were
purposively recruited based on their positions and possession of professional and
social in—depth knowledge, skills and roles in the community and the study. They
were to provide vital information about the pump buyers and non-buyers as well as

qualitative summaries and documentation.

3.6 Data collection instruments

The study used both primary and secondary data. Primary data was collected using
interview schedules and focus group discussions administered to farmers who were
buyers and non -buyers of the pump technology. Primary data was also collected
using key informant interview guides administered to key informants. Secondary data
from sources such as other related literature on the subject in the university and
online-based libraries, e-books, journals, reports and the media to supplement primary

data.

3.6.1 Interview schedules for pump buyers and non-buyers

Interview schedules were administered to both buyers and non-buyers of the pump
technology. This was convenient because not all respondents were able to read and
write. Interviews were also able to capture qualitative data at first hand from
participants. It was also appropriate to use interviews because the researcher was able
to observe non-verbal cues from the participants as well as reword the questions

where participants seemed not to understand questions.
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3.6.2 Focus group discussions guides for pump buyers and non buyers

The researcher conducted 6 FGDs in this study. Four of them were pump buyers
FGDs at Makutano, Kithimani, Mwala and Kyanganga areas. Pump non-buyer FGDs
were conducted at Kyumvi and Masinga area. To meet the groups, the group leaders
were contacted and asked the date and time they meet in their meeting points. The
researcher and enumerators adjusted their schedule to coincide with the groups’
convenient time and meet with the group members where they converge. The
inclusion criteria for buyers FGD involved holding discussions with people who
bought pumps using the different finance options offered during the KSI/WSU study
while the non-buyer FGDs inclusion criteria was to involve people who had been
marketed to by KSI/WSU team, they had water on their farms but did not buy the
pumps. The focus group discussions composed of (6-8) women and were conducted
using a focus group discussion guide. The groups discussed for one hour thirty
minutes. The moderator introduced the topic of discussion and helped the farmers to
participate in a lively and natural discussion amongst them. There was also one
enumerator to take notes as the discussions went on. The FGDs also allowed the
participants to agree or disagree with each other so that it provided an insight into
how a group thought about an issue presented. Krueger and Casey (1988) say that this
is ideal in collecting the data because it allows the participants to reveal a wealth of
detailed information and deep insight. It creates an accepting environment that puts

participants at ease allowing them to thoughtfully answer questions in their own
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words and add meaning to their answers. Themes relating to the FGDs were both pre-

determined as well as others emerged during the discussion.

3.6.3 Key informant interview guides for key informants

The key informant interview guides were administered to key informants mainly
chiefs from the selected villages, agriculture extension officers from the selected sub
counties and KSI/WSU representative. The enumerators went through the questions
with the key informants to ensure clarity of the questions. The key informants were
easy to locate and hence the return rate was 100% though some questions had no
responses. The interview guides allowed the individuals to respond in their own
words and expressed their opinion freely. Similarity of questions also ensured data

acquired is identical, correct and standard.

3.7 Validity and reliability

Validity refers to how well a test measures what it is purported to measure while
reliability is the degree to which an assessment tool produces stable and consistent
results. The researcher aligned the questions in the study with the study objectives.
The data collection instruments were also pre-tested before the main study was
conducted. Based on the pre-test, the instruments were reviewed by re-phrasing the
questions that were ambiguous and not well understood and the irrelevant ones

removed. Data entered was also reviewed for any outliers to ensure validity.
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3.8 Pre-test

A pretest study was done using the designed data collection tools for the study. The
researcher did this through a random pre-test sample included 6 farmers, 3 who had
purchased and used the treadle or hip pump in Kiambu sub-county and 3 of their
neighbours who had water to irrigate but had not purchased a treadle or hip pump.
The farmers were not part of the actual survey. Others included in the pretest were a
pump dealer and a pump salesperson. The purpose of the pre-test was to ensure that
items in the data collection tools were stated clearly and give the same meaning to all
respondents. This provided a trial run for the data collection and ensured reliability
and validity of the study. The pre-test also enabled the researcher to familiarize with
administration of the instruments, and revealed whether the anticipated analytical
techniques were appropriate. In addition, the researcher also sought assistance from
the academic supervisors. The pretest helped to highlight any errors of inclusion or
omission in the study tools. Necessary alteration and modification were effected

before the actual data gathering exercise.

3.9 Data collection procedures

Data collection was systematic and sequential, after obtaining approvals and permits
from Kenyatta University, National Commission for Science, Technology and
innovation (NACOSTI) and line county ministries, the study embarked to recruit
research assistants. The research assistants were first trained on how to go about with

the research tools. The researcher and the assistants assigned themselves the various
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sub counties with pump buyers as indicated in table 3.1. They called the selected
respondents on phone for introduction and sought permission for an agreed date of
interview and focus group discussions with them. Before beginning of each
interview, the research assistants sought individual informed formal consent from the
respondent. The study purposively targeted and interviewed pump buyers. Through
snowballing, the study included pump non buyers. The study administered key
informant guides to key informants. Data that was extracted was captured on the
interview schedules, key informant guides and focus discussion group guides. The
interviews were conducted at the farmers ‘place of residence’. The researcher asked
questions that were on the interview schedule. Each response was noted down on the
interview schedule systematically according to the objectives of the study. In order to
avoid loss of key informant interview guides by the respondents, they were filled with
the aid of a research assistant in a sitting.

Focus group discussions were done with the farmers at a central place where the
group normally meets. Each group consisted of 6-8 members majorly with more
women than men. The researcher moderated the discussion while the research
assistants took notes of the proceedings in a notebook during the discussion. Data

collected was both qualitative and quantitative.

3.10 Data analysis and presentation
The results of the study were both qualitative and quantitative and were analyzed as

follows, quantitative data were analyzed using SPSS version 21 software to give
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descriptive statistics, and presented as percentage, frequencies, averages tabulations
and histograms and pie-charts. Qualitative data were analyzed according to themes
and patterns formed. They were presented in a narrative form and verbatim

quotations.

3.11 Ethical issues management and considerations

Even though there were no distinctive risks for taking part in this study, the right to
collect data was sought from supervisors, Kenyatta University graduate school and
research permit from National Council of Science and Technology NACOSTI. An
introduction letter from Kenyatta University graduate school was sought. This
assisted the researcher to seek for a research permit from (NACOSTI). After being
authorized by NACOSTI, the researcher contacted and visited Machakos County
commissioner office, ministry of education and the ministry of agriculture.

These letters revealed the nature of the researchers study and proved to the
researchers’ institutional affiliation. Participants through reading, understanding and
signing a consent guide gave the authority to participate in the study. A couple of
cautions were also kept in mind when engaging with the respondents such as the right
to privacy and to participate. Efforts were made to ensure the respondents sampled
participated. However, each respondent was allowed to withdraw at will and for
whatever reason they deemed fit. Precautions were also observed to ascertain that all
respondents felt secure and at ease to answer questions. Where the household head

was present, consent was sought from them before starting the process of interview
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and in case the respondent needed to attend to sensitive responsibilities they were
excused from time to time by the research assistants.
Collected data was treated with confidentiality and an assurance was given that no
real names would be used in the report findings. Information collected and entered
was stored in cloud using Dropbox and access to the collected information was
available and restricted to the intended purpose and persons with sharing rights only.

The data was also used for academic purposes only.
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CHAPTER FOUR
FINDINGS AND DISCUSSION

4.1 Introduction

This chapter presents the research findings. The chapter is organized into five
sections. The first section presents demographic data of the women and men who took
part in the study. The other four sections are based on the following study objectives:
to establish what irrigation technologies were used before introduction of hip and
treadle pumps among farmers in Machakos County; how the farmers were accessing
and utilizing the treadle and hip pumps; the challenges faced when accessing and
utilizing the treadle and hip pumps among women farmers in Machakos County; as
well as suggested gender responsive strategies that can enhance access to and

utilization of treadle and hip pump technology.

4.2 Socio demographic information

The demographic information of the participating treadle and hip pump buyer and
non-buyer women farmers was analysed on the basis of age, education, marital status,
sex, occupation, area of residence, type of household and level of income per month.
The analyses were necessary because they were found to affect the access to and

utilization of treadle and hip pump technology.

4.2.1 Age of Respondents
One of the socio demographic information sought out was to find out the age of

respondents in this study. Table 4.1 shows the respondent’s age bracket.
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Table 4.1: Buyer and non-buyer respondent age

Buyers
Age in Non buyers frequencies

frequencies Total %
years

Female | Male Female Male
21-25 1 0 2 1 2 2.9
26-30 4 2 5 2 13 18.6
31-35 5 2 2 4 13 18.6
36-40 3 1 0 0 15 21.4
41-45 3 1 2 0 6 8.6
46-50 2 2 6 0 10 14.3
51+ 10 3 7 2 11 15.7
No. 30 12 19 9 70 100

From the above table, majority of the respondents were in the age brackets 36-
40(21.4%)(15), followed by respondents in age brackets 26-30 (18.6%)(13), 31-35
(18.6%)(13), 51+ (15.7%)(11), 46-50 (14.3%)(10), 41-45 (8.6%)(6) and 21-25
(2.9%)(2). From other pump studies, by the majority age range that can use the human
powered pump is between 21-49 years.This study also established that 84.3%(59) of
the participants were aged 21-49 years, meaning that they could effectively work and

utilize the pump technology.

Diffusion of innovations theory also requires that for innovations adoption to succeed,
young people in a population should be targeted since they easily adopt new

technologies. Evidence on age as a barrier to adoption of the technology was captured
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verbatim from some the remaining 15.7 %( 11) respondents who were elderly in the

study site as follows;

‘I bought the pump to keep for use by my grandchildren
when | stop selling from this shop’ (Interview with a
pump buyer in Tala who had purchased the pump but
was not using it on 5/04/2017)

Another elderly woman associated her hip problem to use of the pump since it

occurred after her use of the pump to water her vegetables.

* My hip bone started having problems when | used the
hip pump | decided to hire someone who will be
pumping the water for me at a cost from the river as |
irrigate my crops’ (Interview with a hip pump buyer
from Kabaa on 8/02/2017).

This study therefore generally found that the pump was marketed to the right people
in terms of age. This is an important factor in relation to availability of labour for the

purpose of effective access to and utilization of the treadle and hip pump technology.

4.2.2 Respondents’ level of formal education

Socio demographic information sought to find out the respondents’ level of formal

education too. Figure 4.1 below shows the outcome.

Education Level

40 e
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30
25
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15 H Non buyers
10

,

0

None Primary Secondary College University

Figure 4.1: Education level
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The farmers had diverse levels of education: None 7(10%b), primary level 32(45.7%),
secondary level 18(25.7%), college level 6(8.6%), and university level 7(10%0). It
can therefore be observed that most farmers had basic education level and could
understand how to operate and take care of the treadle and hip pump. Literature from
other countries reveals that certain variables have a consistent positive effect on
access to and utilization of agricultural technology. These include higher education,
exposure to extension programs which teach farmers how to use the new
technologies, and adoption of other financial options. In this study, it was noted that
higher education did not necessarily matter for respondents to adopt the pumps since

the pump was owned across all levels of education.

4.2.3 Marital status

Marital status of respondents in the study is as shown in the Figure 4.2 below.

80%

60%
40%

20 = o

0%

Married Divorced Widowed Single

Figure 4.2: Respondents’ marital status
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From the figure above, 44(62.8%) most of the respondents were married. It was
further established that 7(10%0) of the respondents were divorced, 9(12.9%) had lost
their loved ones and only 10(14.3%0) of the respondents were single. Married couples
on a per centage basis, were more likely to be treadle and/or hip pump purchasers as
they were highly represented among respondents. This concurs with the diffusion of
innovations theory that proposes that the social system is an element that influences
adoption of an innovation. In this case, the social system is the family that gives

occupants of the institution a status and role of taking care of their offspring.

4.2.4 Respondents’ sex
The study had mainly targeted women farmers as purchasers and users of the pump
technology. Table 4.2 below shows frequencies and per centage in terms of sex of the

70 respondents who participated in the study.

Table 4.2 Sex of the respondents

Non Buyers
Sex of respondents Buyers Non Buyers | Buyers (%o)
(%)
Female 30 19 69.8 67.8
Male 12 9 30.2 32.2
No. 42 28 100 32.2

It was important to establish the sex of the respondents since it affects and contributes

to gender disparities in innovations adoption if and when one sex dominates any of
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the four institutions described in Naila Kabeer’s framework, i.e., the state, market,
community and family. As evidenced from the above table, women were more
heavily represented than men were. In this study, there was an approximate 69.8/30.2
split between female and male respondents for buyers to 67.8/32.2 split for non-
buyers of the treadle and hip pump. The gender distribution in Machakos county is
relatively the same (KNBS 2009), however, a major deviation in this study was
because in most cases men move to the adjacent Nairobi city which offers seasonal
employment, i.e., away from their farms. This also concurs with Prabhu (1999) study
that women, particularly in areas where male migration rates are high, use treadle

pumps extensively. Responses from the women farmers below confirm the same.

‘Most men are employed and work in industries in
Nairobi’ agreed members of Wiyumisye group (FGD
session at Makutano, Yatta 12/3/2017)

A woman from Maavuni also confirmed the same:

“I met with my husband in Nairobi, he was then a

casual worker at GM, he retired while still working

there. | had to come over here before him” (Alice a

pump buyer respondent from Maavuni 17/4/2017)
Having more women than men also heavily affected the adoption of
the pump since some mentioned their inability to use the pumps
considering the energy required to operate them.

Table 4.3: Key informants

The study also had key informants represented as shown in Table 4.3 below.
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Table 4.3: Categories and sex of key informants

Title Male Female N(%)
Extension officers | 3 1 4(30.8)
Chiefs 4 4 8(61.5)
KSI/WSU 1 0 1(7.7)
Total 8 5 13(100)

Key informants were represented as follows; 4 (30.8%) extension officers, 8 chiefs
(61.5%) and 1(7.7%) KSI/WSU representative. Gender disparities were visible
among key informants save for chiefs’ population only that was almost equally
represented due to Government of Kenya (GoK) specification in the constitution of
Kenya (2010) that no more than 2/3 of the same gender should occupy public
position. Other key informant representation disparities could also be due to the
positions they hold which are traditionally public and are held by men. Asked about
the disparities in representation, a female extension officer from Machakos town Sub

County had this to say’

‘We have previously experienced situations where male
officers were chased from homes by some male home
owners especially when they appeared alone. Although
this was partly solved by meeting the farmers in groups,
some women in groups may not express themselves
well in these groups which are also male dominated’
said Mueni. (Key informant interview with Machakos
sub county extension officer 15/2/2017)

The same question answered by KSI representative,

“We have good sales people, during the KSI/WSU
study, for the first time we had one female
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representative posted in Kyanganga area. She did better
than any other sales person during the study. Her sales
were higher than any other among the salespersons in
Machakos” (Key informant interview with KSI/WSU
representative 20/4/2017)

The above disparities concur with Prabhu (1999) study in India where she explains
that although one way of promoting appropriate technology is by using trained
extension workers, one of its disadvantage for women farmers and those who aim to
improve gender power relations is that extension agents in India are mostly men who
for cultural reasons tend to restrict their interactions to male farmers, assuming that no
woman would be interested in irrigation technology.

According to Naila Kabeer’s social relations framework, the above representation by
sex of female and male in institutions such as the community, market and state are the
ones that propagate gender disparities even in policymaking. There is therefore need
to see both men and women as users of technology and to be able to challenge
unequal gender relations and therefore use both male and female marketers and

distributors of the pump technology for effective adoption of technology among them.

4.2.5 Occupation

Figure 4.3 shows the respondent occupation:
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Figure 4.3: Respondents occupation

It was noted that most of the respondents reported that their household had a large

number of economically productive members as represented by the largest population

which had their occupation as farming 44(62.8 %o), salaried employment 13(18.6%b),

business 6( 8.6%), kibarua 4(5.7%) and none 3(4.3%).

4.2.6 Type of household

Table 4.4: Household status

Non
Household Status Buyers %

Buyers
Male and Female Adults 8 7 21.4
Female adult only 3 1 5.7
Male adult only 3 0 4.3
Male adult and children < 14 yrs old in the household 3 3 8.6
Female adult and children < 14 yrs old in the household | 6 11 24.3
Male and female adults and children < 14 yrs old in the

19 12 44.3

household
N 42 28 100
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Table 4.4 above shows that there were few families with no male and female
members of their household as represented by female adult only 4(5.7%) and male
adult only 3(4.3%). Some female or male single parent households appeared to be
interested in the treadle and hip pump technologies, i.e., male adult and children
6(8.6%0) and female adult and children 17(24.3%). The results above indicate that
households with two or more adults and younger children 31(44.3 %) were more
likely to buy the treadle and hip pump technology. This is because such households
have greater responsibilities such as education and health for the children apart from
basic needs responsibilities than households without children. KSI/WSU

representative confirmed the same:

“Our database generally shows that over 70% of pumps
are registered under male names, however,
interestingly, the household statuses majorly compose
of families with children. This has always been
influenced by responsibilities that come with having
children e.g. paying school fees, medical expenses etc”
(Key informant interview with by KSI/WSU
representative 20/4/17)
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4.2.7 Respondents estimated income per month

Table 4.5 shows the respondent’s approximate income per month in terms of brackets.

Table 4.5: Respondents estimated income per month

Income range | Buyers Non buyers Total %
in Kshs. Female | Male Female | Male

<5000 22 20 2 13 12 1 50
5000-10000 12 7 5 7 5 2 27.1
10000-15000 |4 2 2 5 1 4 12.9
>15000 4 1 3 3 1 2 10
Total 42 30 12 28 19 9 100

From Table 4.5 above the study found out that majority of respondents 35(50%0) both

buyers and non-buyers of the pump earned less than 5000 per month. The income per

month was estimated according to the respondent’s weekly expenses and savings.

More than half of the respondents reported to have no monthly income when asked

this question at first. Some reported to be dependent on their husbands or other

members of family. On further probing, it was clear that the low earnings they got

were used to run day-to-day activities of the household. This outcome affirms the

social relations framework by Naila Kabeer in that, how relationship between people,

distribution of resources and activities are shared and reworked

through institutions affects the overall goal of development. In this study, half of the

study respondents earned lower than Kenya shillings 5000 per month.
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4.3 Technologies used before introduction of hip and treadle pumps among
women farmers in Machakos County.
This section covers the first objective of the study that sought to find out the current
irrigation technologies used by farmers in Machakos County before introduction of

treadle and hip pumps.

4.3.1 Irrigation tools used by farmers in their farms before introduction of the
treadle and hip pump technologies.
Irrigation technologies used before introduction of hip and treadle pumps among

farmers in Machakos County are as shown in Table 4.6 below.

Table 4.6: Irrigation tools used by farmers on their farms

Technology Buyers Buyers | Non Non buyers
Female Male buyers Male
female
N(%) N(%) N(%) N(%)
Bucket/ bottle 24 (80) 10(83.3) | 8(42.1) 6(66.7)
Gas pump 9 (30) 2(16.7) | 10(52.6) | 6(66.7)
Electric / solar pump | 5(16.7) 1(8.3) 1(5.3) 3(33.3)
Human powered | 9(30) 6(50) 6(31.6) 5(55.6)
pump
Other
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Irrigation tools used by farmers were as represented Table 4.6 above, results show
that use of bucket or bottle to irrigate among both buyers and non-buyers was most
popular method of irrigation. This is simply because it is readily available and most
households irrigate crops for family use and not for economic purposes. The findings
also concur with Fraiture & Giordano (2014) study that found small-scale private
irrigation as a venture that is thriving but also is an overlooked sector. Lack of
appropriate tools to irrigate crops could be one of the reasons. A key informant
reported that the other tools such as gas pump and solar pump were unpopular among

the farmers since the tools required high initial cost and maintenance.

‘Most farmers cannot afford gas pumps due to the initial
cost and maintenance as it uses petrol that is why we
encourage them to purchase a treadle or a hip pump
which only requires human energy and they are
environmentally friendly as they save towards owning a
gas pump. (Key informant interview with KSI/WSU
representative 20/4/2017).

However, while the study findings were contrary to Sreelata and Naomi (2012)
results that agricultural production in Kenya’s arid and semi-arid regions has been
slowed by the lack of appropriate technologies. In this study, the treadle and hip pump
technology offered by KSI/WSU study team complemented the abundant supply of
labor and counter the scarcity of water, and lack of off-farm jobs to build cash reserve
to purchase technology. The study however, concurred with the authors in that some
of methods used by farmers to irrigate are highly tasking for women but the yields are
not enough for both household and economic use (Sreelata & Naomi, 2012). The

study also concurs with the authors findings that the increased preference of
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traditional farming methods in rural areas has increased the levels of food insecurity
and poverty. This is a case evident from socio demographic information on income
levels of respondents in this study. Being mainly a women study and whose
occupation was highly dominated by farming, their lack of finances to purchase
mechanized tools for irrigation leaves them using human or animal powered tools that

are readily available even though they are tiresome too.

4.4 Access and utilization of treadle and hip pump technology

This section covers the second objective of the study that sought to find how farmers
in Machakos County are accessing to and utilizing the treadle and hip pump
technology. Study participants were asked to give responses in relation to systems
required to enable access and utilization of the treadle and hip pump technology.
These systems are; buyers of pump, type of pump, mode of payment, access to M-
Pesa and other financial services, adoption rate and source of information of the
treadle and hip pump, average distance to where the farmer can get the pump, water

and labour availability.

4.4.1 Buyers and non-buyers of the treadle and hip pump by farmers

Appendix 2 show the two different pumps that women farmers were to adopt using
the three financial options offered by KSI/WSU team during the marketing and
distribution phase. The number of buyers and non-buyers of the treadle and hip pump

in the study were as illustrated in Figure 4.4 below:
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W Buyers

m Non buyers

Figure 4.4: Pump buyers vs non buyers

It was established that most participants were buyers represented by 42(60%)
response level while 28(40%) were non-buyers of the pumps. The results for some of

the non-buyers were influenced and explained by the following interview responses;

“Qur type of soil is poor and does not retain water for
long. This year it was worse since there was hardly
enough rain” (Interview with a pump non-buyer in
Kabaa area. 8/02/2017)

“We were told that the pump cannot draw water more
than 7 metres deep and mine is always lower than
that”(Interview with a pump non-buyer in Mwala area.
8/04/2017

“l have a gas pump and did not see the need to buy a

manual pump” (Interview with a pump non-buyer in
Kabaa area. 8/02/2017]

Some of the reasons for not buying also concurred with Lewis et al. (2015) study that
treadle pumps can only reach a depth of around 7 metres, depending on the type of

pump so it would not be useful if water resources are deeper. Successful rainwater
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harvesting in on-farm ponds also depend on soil type and rainfall patterns and works

best on moderately sloping land.

4.4.2 Type of pump preference
The type of pump preferred between the treadle and hip pump among the pump

buyers is as shown in Figure 4.5 below.

M Treadle pump buyers
H Hip pump buyers
Both pumps buyers

Figure 4.5: Type of pump preference

From Figure 4.5 above, 31(74%) of respondents bought the hip pump whereby the
pump was cheaper than the treadle pump. 10(24%) chose a treadle pump and only
1(2%) had both pumps. More women bought a hip pump than men among the pump
buyers. The results are in line with diffusion of innovations theory where an
innovation is required to be easily affordable for it to be adopted. The pump marketer

should therefore consider affordable but effective pumps.
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‘We preferred the hip pump since it was cheaper than
the treadle one’ (FGD discussion response with pump
buyers at Kithimani 15/4/2017)

Prabhu (1999) study in India observed that although in marketing terms also, selling
the pumps to women is not in itself a sufficient indicator of the level of involvement
of women in the use of the technologies they were promoting. The pumps were
mostly bought by male farmers, but used both by male and female farmers. While
women may not actually go to shops to buy the technologies, they may significantly
influence the decision to purchase, and therefore information about the product should
be made available to them.

Women being the target purchasers and users in this study and generally the highest
number participating in agriculture worldwide may have the desire to access tools that
improve their work, however lack of finance as a resource to acquire tools that
support their work deters their effort and willingness to access and utilize the tools.
Their financial status and affinity to purchase the hip pump which was cheaper than

the treadle pump is evident here.
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4.4.3 Mode of pump payment preference
Access to and utilization of treadle and hip pump technology sought to find out the
mode of pump payment preferred by the pump buyers in the study. The three finance
options of cash credit and savings were offered to the farmers to enable them purchase
the pumps within their financial comfort. The findings are as illustrated in Figure 4.6

below.

Mode of payment preference

W Cash
B Credit

Savings

Figure 4.6: Pump payment plan

On the mode of payment for the pump technology, 24(58%) of the respondents
purchased their pump through cash payment, while credit and savings mode of
payment were at 15(36%0) and 3(6%0) as shown in the response rate. The above trend
could be attributed to the immediate benefits of acquiring the pump. On one hand,
purchasing the pump on cash and on credit ensured the farmer had the pump at hand
hence the motivation to use it. On the other hand, opting to purchase the pump

through saving towards owning it made the benefit of having the pump not being
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immediate and visible which lead to some farmers who had registered to purchase the
pump using saving option to pull out at some point. The farmers pull out from the
pump purchase process is contrary to Prabhu (1999) study that use of NGOs to avail
the pump technology on credit as a strategy to enable poorer farmers to take risks and
invest in a pump. This was not the case in this study.

However, the majority purchase of the pump in cash concurs with a study in Malawi
by Kamwamba-Mtethiwa (2012) where female adopters were more likely to pay for
subsidized treadle pumps in cash and male adopters mostly acquire their pumps
through a loan.

Reasons for some of the non-buyers to opt out of the pump purchase plan were’

“I opted out since it was taking too long to get the pump
and | had problems with money. | decide to be refunded
what | had contributed and wait until I get enough
money to buy a pump” (Interview with a pump non-
buyer at Masinga 18/3/2017)

“There were no rains and those who enrolled resorted to

hunger first resolution” (Key informant interview with
KSI/WSU representative 20/4/2017).

The pump payment plan was in itself an innovation, diffusion of innovations theory
recommends that an innovation should give options to its access. In this study, the
respondents preferred cash option compared to savings and credit options in acquiring
the pump. Women being majority of players in agriculture saw the pump as a relief to
their work and were willing to have the tool almost immediately to help them in their
day-to-day work in the farm. Social relations framework is also reflected in the choice

in mode of payment, those with available cash were able to pay and have the pump
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while those without even pulled out of the pump ownership process. This was also
heightened by the period of lack of rains as reported by KSI/WSU key informant

above.

4.4.4 Access to M-Pesa and other financial services opportunities
The study sought to find out the access to M-Pesa and other financial services
opportunities that would enable farmers to buy pumps. The responses are as

illustrated in Table 4.7 below.

Table 4.7: Access to and utilization of MPESA and other financial services

Response

Yes (%) | No (%)

M-Pesa used to purchase your pump 28(66.7) | 14(33.3)

Member of “Merry-Go-Round” savings club | 62(88.6) | 8(11.4)

From the above table, mode of payment and source of funds for pump purchase was
key to this study. However, even though most women farmers were members of
merry-go- round savings club 62 (88.6%), low number of the farmers used M-Pesa to
repay their pumps. The farmers were expected to use M-Pesa to make payments
towards their pump purchase for installments in the credit and savings pump purchase
options. This was contrary to the study expectation that each household had at least a

mobile phone and would be able to use the mobile platform to repay for their pump.
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This could be attributed to Ivers and Cullen (2011) study that in sub-Saharan Africa,
farming for economic income is determined by the ease at which credit and finance is
made available for farmers. The same problem could be said to be affecting poor
women in rural semi-arid areas of Machakos County. In semi arid regions, the access
to banking services in rural areas is limited thus the poor financial and credit access
for women. Financial structures in rural regions are weak thus banks neglect the areas
due to the high risks involved. McComb et al. (2014) also found this in their study
that finance was also a key constraint: a motorized pump of $250 may be relatively
‘low cost' but is still unaffordable to many farmers. Microfinance services are either
unavailable in rural areas or have been unwilling to provide agricultural loans.

However, commenting on the illiteracy level in women in rural Sub-Saharan region is
high which minimizes their ability to be able to seek finance from banks. The study
differed with Ivers and Cullen (2011) assertion that with an education strategy giving
women education on the benefits of increasing their investment in farming would
increase their access and utilization of technology. Participants in this study had
undergone intense education about the pump technology. However, there were other
challenges in their access to and utilization of the technology other than education
about it. The major one being source of funds to purchase considering their income

level and knowledge on how to finance a loan.

“The reason why | have never taken a loan is because I
fear debts and my property to be auctioned, | have seen
this happen with KWFT” (Interview with Kyalo a pump
non-buyer from Mwala 8/4/2017).


https://www.theguardian.com/global-development/microfinance
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Respondent’s ability to use M-pesa services and access to financial services reflect on
the social relations framework aspect where inequalities in access to resources at
family level are reflected in institutions such as the market. In this case, access to
financial services was a platform that seemed to lack. Uses of merry-go-round group
only means one gets the same amount of cash they have contributed to the kitty over a
period of time. Moreover, mental models had already been created in some
respondents after having experiences on what happened to those who have taken loans
before and were unable to repay. The women’s uncertainty about their income from
their full time job of practicing agriculture calls for multi-stakeholder structural
revamping that will support the women from conception to consumption of products

across the agriculture value chain.

4.4.5 Adoption rate and source of information about the treadle and hip pump.

A question on the access to and utilization of treadle and hip pump technology sought
to determine the adoption rate and source of information of the treadle and hip pump
among the respondents.

Ninety six percent 67 (96%) of farmers reported that they would want to be the first
to use a technology as compared to 3(4% )who would want to wait until they see
another person use it first so that they can use it. They above results are contrary to
Prabhu (1999) study in India where adoption rate of treadle pumps among poor
farmers trend is low due to their inability to take risks on a product they are not sure

of its success. She argues that bottom of the pyramid farmers are likely to wait and
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see at least two successful crop seasons from other farmers so that they can be
convinced to take up the technology. She mentioned that IDE as an organization
overcome the situation through working with NGOs to avail the pumps to farmers on
credit. In this study however, the credit option was given and the framers reported that
they would want to be the first to use a technology yet the pump technology uptake
was low.

Diffusion of innovations theory proposes that four main elements influence the spread
of a new idea; the innovation itself, communication channels, time and social system.
In this study, the treadle and hip pump irrigation tools, by far the most important
source of information for both buyers and non-buyers of the pump was the vendor at
50 (72%) response rate. This result identified a major challenge to acceptance of
credit and savings mode of payment for the pumps. Cash sales are made directly from
a vendor but this is not the case for credit or savings sales that are the result of
interaction between a marketer and the potential buyer. The 50 (72%) pump owners
rely on the vendor as their most useful information source but neither credit nor
savings buyers have a direct seller/buyer relationship with a vendor at purchase. It
was therefore difficult for the latter to access important information on product
improvement, operation and maintenance. New technology information which could
improve utilization of the pump may therefore not be available to the credit and
savings buyer if there is no formal link with the vendor until a challenge arises.
Prabhu (1999) states that the success of IDE as an organization in pump marketing

and distribution can be attributed by their approach through building supply networks
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of the pump by creating linkage between the strength on private sector and NGOs.
Through private sector, IDE motivate suitable manufacturer to make pumps to
farmers and linking them to appropriate distributers and dealers to stock and supply at
local level as well as training local mechanics to provide after sale service. Another
gender responsive approach IDE use and that can be adopted by KSI/WSU team is
use working with female opinion leaders in the community, establishing
demonstration plots with women headed households as well as appointing
enterprising women in groups such as the secretary to be a pump dealer and earn

steady income from commission of pump sales.

4.4.6 Average distance from home to pump access location

Access to and utilization of treadle and hip pump technology was also sought by
asking respondents to determine the average distance from their home to locations
where they could get treadle and hip pump in terms of distance from the local market,
town market and distance from a pump owner or vendor. Table 4.8 shows the

responses.
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Table 4.8: Average distance in kilometers from respondents’ home to pump

access location

Buyer
To town market 65.8 Km
To local market 56.7 Km
To pump owner 39 Km
To pump vendor 92 Km
Total average distance 87.6 Km

The average distance from farmers’ location to the town and local market, pump
vendor and owner was 87.6 km. The above average shows that the distribution of
pumps is not even. The above information also confirms Naila Kabeer’s Framework
on how the market community and state synergy can bring disparities for women to
access and utilize the technology. Distance from one pump owner to the other also
showed how hard it was for a farmer to access a pump in the community even if they
decided to share. This was further aggravated by the experimental part of the research
where KSI/WSU ensured that there was a 15 km distance between the 3 different
treatments of cash, credit or savings mode of pump purchase. Part of this problem
could be solved by Prabhu (1999) IDE approach of building supply networks through
creating linkage between private sector and NGOs. Through private sector, IDE
motivate suitable manufacturer to make pumps to farmers and linking them to
appropriate distributers and dealers to stock and supply at local level as well as

training local mechanics to provide after sale service. Together with gender
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responsive approach through working with female opinion leaders in the community,
establishing demonstration plots with women headed households as well as
appointing enterprising women in groups to be pump dealers and earn steady income
from commission of pump sales, this would be a win situation in terms of the

challenge in distance to access to the pumps.

4.4.7 Access to water for utilization with treadle and hip pump

Accessibility to water for use with the treadle and hip pump among the respondents

was sought and found as presented in Table 4.9.

Table 4.9: Rainfall status in 2015 to 2016

Rainfall 2015 % of | 2016 % of Respondents
Respondents
Normal 17(24.3) 30(42.9)
Above Normal 2(2.9) 25(35.7)
Below Normal 51(72.9) 15(21.4)
N 70 70

During the period of the KSI/WSU study, buyers and non-buyers were experiencing
difficult rainfall conditions with majority, 51(72.9%) of participants responding that
rainfall was below normal until the short rains of 2016 when normal or above normal

rainfall patterns predominated. Access to water is part of infrastructure required to
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determine whether a farmer could utilize the pump since use of the pump goes hand in
hand with availability of water. The following were some of interview responses

about access to water for use with the pumps:

“My dam lasts for only 3 days and dries up, do you

offer tanks/dam liners using the financial options we
had been given for pumps?” (Interview with a pump
buyer at Masii. 13/2/2017).

The findings concur with study on micro irrigation in Sri Lanka by Aheeyar et al.
(2005) which established that manual irrigation methods such as the canal methods
were used when farms are in close proximity to rivers. The main disadvantages of
these approaches, is that they depended heavily on farms proximity to water sources.
In this case the researcher and as suggested by Fisher (2006) on bundling the pump
with other inputs, the researcher suggests bundling of the pump package with a water
harvesting and storage system for small scale irrigation farmers where soils do not
favour storage of water.

The burden of water always falls on women in almost all households. Lack of water
for use with the pumps coincided with lack of water for household use. The same
women being depended on to use the pump are also the ones expected to ensure there
is water in their homes. There is need for sensitization to families on the benefits of
all members sharing the work of getting water home as everyone’s responsibility in

order to get more out of the resources they have such as land.
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4.4.8 Utilization of the pumps and availability of labour
The question on availability of labour to operate the treadle and hip pump among the
respondents cannot be ignored. Figure 4.7 demonstrates the outcome in percentage of

time used physically by gender as given by respondent’s.

>17 years

less than 14 years mMale

mFemale

15-17 years

0] 10 20 30 40 50

Figure 4.7: Physical users of pumps

All pump buyers reported to have used their pump for at least one time. Although
both women and men might have used the pump at once, it was reported that men
used the pump more than women did since men are involved in operation and
maintenance as they pedal while women distribute water using pipes. It is evident
from the above graph that more males than females were involved physically when
utilising the pump.

This also implies that the innovation itself, i.e. the treadle and hip pump is likely to be

suitable where there are men with physical energy to operate it than women.

“It is tough using the pump”. (Interview with Ann a
buyer from Maavunil7/4/17).
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The above report was common among women respondents citing that the work of
pedaling the treadle pump and pulling the hip pump for them they got tired quickly
and often preferred to participate in direct irrigation of crops using the pipe as men
pedaled the pump.
Although during a study by Kamara et al. (2004) in Malawi on pump utilization saw
men responsible for the procurement, operation and maintenance of the pumps, there
was no cultural dimensions in use of the pump in Machakos county. Srinivas (2004)
study in Orraso India, saw utilisation of the treadle pump done by all family members
but the head of the family did more. Most users did not feel any serious physical
fatigue. Women were quite comfortable operating the pump but on stopgap basis.
Children also operated the pumps but for lesser duration and hired labour was utilized
in a few cases.
Despite having economically productive persons from the demographic characteristics
of study respondents, 45(64.3%) also reported to have no enough labour in their
homes for use of the pump and had to hire a person to help thereby adding cost of
using the pump while 25(36%) reported they had enough labour. This however
concurred with (Brabben and Kay 2000) study in Kenya where pumps are purchased
by men but are mostly managed by women who hire young men to operate them.
It also posed an inequality in distribution of labour as in the social relations
framework where people and their responsibilities in the activity of use of pump
technology was not only unequal at family level but also in the market in form of

pump innovation.
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“KSI needs to come up with a high performance gender
neutral pump that can be used without maintenance
irrespective of intensity of use and terrain it is
operated”(Key informant interview with an extension
officer at Mathingau 15/3/2017)

A gender responsive pump is therefore important to be considered by pump marketers
such as KSI/WSU team in order to improve the access to and utilization of pumps

across all gender.

4.5 Challenges faced by farmers when accessing and utilizing the treadle and hip
pump

This section covers the third objective of the study that sought to find out the
challenges that women farmers faced while accessing and utilizing the treadle and hip
pump irrigation technologies. In the study 62(88.6%o) stated that they had challenges
while 8(11.4%) did not face challenges in the process of acquiring their pump. The
researcher categorized the list of challenges given from individual responses and FGD
discussions into themes under institutions in Naila Kabeer’s social relations
framework on how access to and utilization of the treadle and hip pump challenges
were reworked in the four institutions categories of the family, community, market

and state.
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Buyers Non buyers KSI Chiefs Extension
represent officers
ative

Levels of | Female | Male Female | Male
challenges

No |[% |No|% [No|% |[No| % |No [% |No % No %
Family 20 (67 |5 |42 |11 |58 |5 56 |1 100 | 4 50 2 50
Community |21 |70 |3 25 |6 32 |7 78 |1 100 |6 75 1 25
Market 16 |53 |10 |83 |4 21 |5 56 |1 100 |2 25 3 75
State 25 (83 |7 58 |8 |42 |7 78 |1 100 | 4 50 2 50
Average
Family 23(54.5%) 14(50%) 1(100%) | 4(50%) 2(50%)
Community | 14(47.5%) 15(55%) 1(100%) | 6(75%) 1(25%)
State 15(50%) 14(50%) 1(100%) | 2(25%) 3(75%)
Market 20(68%) 11(38.5%) 1(100%) | 4(50%) 2(50%)

4.5.1 Family level challenges

The first category of challenge sought to determine the family institution challenges

faced by farmers when accessing and utilizing the treadle and hip pump technology.

Table 4.10 shows that challenges in access and utilization of the treadle and hip pump

technology were majorly rooted in the family institution. From the table above,

23(54.5%) of pump buyers, 14(50%) of pump non buyers, 1(100%) of KSI/WSU
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representative, 4(50%) of chiefs and 2(50%) of agriculture extension officers
reported that family as an institution posed a challenge in access to and utilization of
the treadle pump and hip pump technology.
The family is the basic and fundamental unit in the society. Its operations are
basically based on social constructs that determine gender roles and gender relations
too. These roles and relations are passed to younger ones through socialization. For
example in this study, there were individual responses based on family unit situations

that reinforced male dominance situation such as’

“l personally saw the importance of the pump but my
husband refused that we buy the pump. If I had my own
money | would have bought it though” (Interview with
woman non-buyer respondent from Masii13/2/2017).

The above situation calls for not only the current engagement with women as
customers to buy the pump technology but also for consistent talks with men in the
family as well.

Family challenges were not confined to the nuclear family but also the extended one.
A woman buyer reported she was unable to continue using the pump due to an

extended family conflict:

““My daughter in law left with the treadles after a
quarrel with her husband’. (Interview with a pump
buyer respondent from Kabaa 8/02/2017).

More participants reported at a personal level the reason for not
accessing and utilising the pump:
“l got sick and was unable to continue using the pump”
reported another one female pump buyer at Kyumvi 15/2/17.
‘I lost the number to pay the pump to” said one savings
option pump buyer who had stopped paying for her pump 2
months after she enrolled ,
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“The pump is tiresome to use” responded a pump buyer
who had a pump that she did not use, and

“The pump did not allow me to do other activities”
(Interviews at Kabaa with pump buyers 8/02/2017) .

The above statements versus access to and utilization of the treadle and hip pump
technology cannot be ignored for example with regard to the women’s’ financial
ability and their willingness to acquire the pumps. Despite one reporting that she got
sick, generally, women’s physical ability to use the pumps hinders their usage of the
pump due to their body and muscle structure being weaker compared to that of men.
Moreover, private dichotomy household chores such as cooking, washing and
preparing children to school among others are left to be done solely by women. There
is need for gender aware training which allows for opportunities to share workloads
rather than expecting the women to do all the work at family level. The last statement
established that having the pump adds more workload especially to some of
Machakos women farmers whom most of their spouses work off farm jobs.

The study deduced some of the challenges from pump non-buyers when accessing the

pump technology were:

“l had other priorities, I have school fees and medical
bill to pay first” said one pump non-buyer in Mwala
8/4/2017.

The other challenge was commitment to other loans as a
reason by a non-buyer to purchase the pump,

“I had another loan with KWFT".”

Another pump non-buyer reported that,

“| preferred purchasing the pump via credit.” This was a
response resulting from an effect of clustering of pump
marketing areas into cash, credit and savings options
clusters from the previous KSI/WSU study.

“l wanted to dig my earth dam deeper first before I
purchase the pump” responded another one. This
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confirms that some did not want to purchase the pumps
until they were assured of source water.

A chief key informant reported that’

“People in my area fear loans especially after they saw
how some institutions come and take family property
when one is unable to repay”(Key informant interview
with Kivuva, a chief from Maiuni 15/4/2017.)

From the above responses and according to the social relations framework, the
researcher found that there were inequalities in the family as an institution. There
were also immediate and underlying structural causes that brought challenges when
accessing and utilizing the pump technology as one chief reported that village
residents had seen their neighbours lose property out of taking loans and this made
other become credit averse. Some respondents also had no reliable sources of water

storage for use with pumps after rains stopped.

4.5.2 Community challenges

The community as an institution among farmers posed a challenge when accessing
and utilizing the treadle and hip pump technology. Table 4.10 shows 14(47.5%) of
pump buyers, 15(55%) of pump non-buyers, 1(100%) of KSI/WSU representative,
6(75%) of chiefs and 1(25%) of agriculture extension officers responded that
community as an institution posed a challenge in access to and utilization of the
treadle and hip pump technology. The following individual and FGD discussion

responses reported that:

“Our group disintegrated and we could no longer
continue the process of acquiring pumps. The chair
person was the one leading and giving us information
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and now the group is no longer there.”(FGD response
by pump non-buyers at a group in Kyanganga
13/2/2017)

The above response calls for education among the self-help groups on group
dynamics. One woman buyer who had stopped paying her pump on savings

arrangement also reported that:

“A group member was conned and | feared to continue
paying and be conned also”. (Interview response at
Kyanganga 13/2/2017)

Upon further probing, it was confirmed that the group member had sent her payment
to KSI/WSU salesperson that had since left working with them. This made other

group members in the area to stop paying for their pumps.

‘My pump was stolen’. (Interview response by a pump
buyer at Kola 14/2/2017).

This confirmed social morals of people around utilization of the pump also needs to
be considered as a challenge when the effects are negative. It was also perceived that
men were more suitable to use the pump since they were the ones involved in
pedaling while women use the hose to irrigate. Women were of the opinion that the
pump requires energy since men have enough to use. This challenge is linked to the

family and market level challenges too.

“The pump is tiresome and requires two people when
using especially the pedaling part requires a lot of
energy which we women lack. Personally | am involved
in directing the hose to the crops or tank while my
husband or son pedals the pump” (Interview with a
woman pump buyer at Kithimani 15/4/2017)

The above response shows a need to develop technology with understanding of
gender roles and relations because the nature of technology determines the degree of

adoption by women. The study also established that some participants requested to be
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given the pump free as reported by some enumerators and KSI/WSU representative.
This could be partly due to the culture of receiving relief food in the study area when

rains do not come through.

“Farmers would get highly interested during the
marketing phase and put in a deposit only for them to
start losing interest with time. Some would think that
since KickStart is an NGO, the pump will eventually be
given out for free” (Key informant interview with
KSI/WSU key informant 20/4/2017)

This may not only be a challenge for KSI/WSU team but also other NGOs there is
need to sensitize communities that for any meaningful development to happen they
have to own and be part of it. It also encourages Bukania et al. (2013) assumption that
dealing with poverty levels in Kenya would require changing the perception and
mentality of people living in rural, arid and semi-arid areas. The author further asserts
that regardless of the fact that farming would be the most reasonable solution to
poverty; the venture requires incentives in structural and financial support which are
not provided in rural areas. Therefore efforts should be made to change perception
and mentality of Machakos county women farmers that for any development to
happen, they have to invest in it too.

From the above findings, the community itself had challenges to adoption of the pump
technology. The researcher observed social relations framework immediate and
underlying structural causes of the members not adopting the pump too coming into
play. This was evident from responses in that the utilization required more use of men
in pedaling the pump since it is tiresome to women. The pump design in itself also

hampered its utilization hence at the design level question on what gender dimensions
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to consider may not have been considered and as Prabhu (1999) put it, in case of
appropriate technology, “appropriateness” for who should be considered. There were
cases of pump theft that made the owners stop using their pump. Others reported of
the community groups they had disintegrated and therefore cutting their source of
information about the pump. The structure of payment via M-Pesa had also not been
understood as some pump buyers preferred paying through salespersons themselves
and one was “conned” through this. The incidence led to some farmers pull out from
the pump payment plan leading to low adoption of the pump in the area. Therefore,
community challenges in themselves were linked to the family and market level

challenges.

4.5.3 State challenges

The third challenge that faced farmers when accessing to and utilizing the treadle and
hip pump technology was the state level challenges. The state as an institution in this
study represented both the national and county government in Kenya. Table 4.10
shows 15(50%) of pump buyers, 14(50%) of pump non-buyers, 1(100%) of
KSI/WSU representative, 2(25%) of chiefs and (75%) of agriculture extension
officers responses that the state as an institution posed a challenge to access and
utilization of the treadle and hip pump technology

Some of state and county policies were available but not in action for example a

statement by KSI/WSU representative that;
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“Machakos County Integrated Development Plan
(CIDP) states that there should be compulsory roof
harvesting for each household while in the real sense
over most of the households interviewed had no water
harvesting system. The constitution of Kenya gives
freedom for county governments to designate a ministry
that will deal with irrigation; there was no definite
ministry for the same by the time of our study in
Machakos county” (Key informant interview with
KSI/WSU representative 20/4/2017).

The above statement shows a gap that if dealt with is likely to strengthen the family
level and community challenges in access to and utilization of the treadle and hip
pump especially among women farmers. This is because a fully-fledged and defined
responsibility to irrigation would mean more emphasis and focus on the assigned role.
An extension officers interview reported that not only the ratio of officers to farmers
overwhelms them but also that there were more male than female officers in
Machakos county. They also cited infrastructure and financial constraints in their job

rendering them unable to reach the large numbers of farm households.

“Our budget does not allow to move adequately as we
would want the budget allocation in agriculture for
Machakos county was only 5.1% (2014/2015) as
shown Intergovernmental Annual report yet agriculture
is the backbone of this county’s economy” (Key
informant interview with an extension officer in Mwala
8/4/2017)

A cursory look at the above statement and percentage tells that agriculture as a
venture in the county is not a priority in investment yet it is the leading occupation of
Machakos county residents and like any other part of the world is done by women.
More budget with a gender lens in it is required for this case. KSI/WSU may also

consider engaging extension workers more since they are involved in giving services
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to farmers. The government may also consider enforcing gender balance among the
extension workers as Prabhu (1999) saw male extension workers restricted their
interactions to male farmers only assuming that women did not need the information
about the treadle pump technology.
The national government was also on spotlight with the following response from an

FGD

“They promise us fertilizer and seeds but we queue for
long until we decide to use our own resources which are
inadequate since we fear that the rains might end before
we plant”. (FGD response by pump buyers group at
Mwala 8/4/2017)

The extension officer from Mwala added that;

“The Kenya national government has irrigation projects
in Machakos county under the National Irrigation Board
(NIB). However, the projects are large scale.
Smallholder women farmers are left out yet they
account for 70% of income in Machakos county. ” said
an extension officer from Mwala 8/4/2017)

“l am also aware of a national irrigation policy which is

still underway and a draft as of now recognizing small
holder farmers’ since the current irrigation Act (cap
347) is archaic, concentrates on public schemes and
does not address issues related small holder farmers
and the private sector”, added the extension officer

From the above feedback, a fast track on policies is required as small-scale farmers
are mostly women and this is likely to improve their output in agriculture. The state
level challenges in access to and utilization of the treadle and hip pump technology
among women farmers although not a major challenge if strengthened would improve

the adoption rate of the treadle and hip pump technology.
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4.5.4 Market challenges

The market institution had its share in posing challenge to access and utilization of the
treadle and hip pump technology from individual interviews and FGD discussion
responses. Table 4.10 shows 20(68%) of pump buyers, 11(38.5%) of pump non
buyers, 1(100%) of KSI/WSU representative, 4(50%) of chiefs and 2(25%) of
agriculture extension officers responded that pump marketers as an institution posed a
challenge to access and utilization of the treadle and hip pump technology. One of the

respondents stated that:

“There was no follow up by KSI/WSU people”
(Interview with a credit pump buyer from Matuu on
13/2/2017).

Another participant who thought the cost of sending payment via phone was high

said:

“l prefer cash being picked from home since sending
charges are high”(Interview with a credit pump buyer
from Matuu on 13/2/2017).

One farmer who also needed to irrigate a large area responded as follows;
“The pump cannot irrigate a large area” (Interviews
with a non-buyer from Matuu on13/2/2017)

“The pump can only draw water 7m deep” (Interviews
with a non-buyer from Matuu on13/2/2017)

The technology itself was also reported to have its limitations in terms of labour;

“The pump requires more than one person to operate”
(Interviews with a credit buyer from Machakos
14/2/2017)

“The pump is tiresome and relatively not easy for use
by women” (Interviews with a buyer from Kisukioni on
11/2/2017)

Challenges were also reported on the time given to pay for the pump, one participant
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gave the following response:

“The time limit for repayment was too short”
(Interviews with a savings buyer from Machakos on
13/2/2017)

Group members from Kyangala also thought the distance to where they get the pumps

was too far:

“The distance to the market especially to vendors is far
and | am unable to replace my rubber caps”. (FGD with
a group from Kyangala on 14/2/2017)

Contrary to Valdivia and Gilles (2001) argument that technological innovations do
address women’s tasks and make them more profitable, men often take over them. In
this study, the technology itself had its limitation, i.e., women reported the pump to be
more of a technology for men since it required a lot of energy to operate which
women lack compared to men. Other underlying challenges were environmental

challenges evident from the following interview responses:
“There was poor rainfall”. (Interviews with a pump
buyer from Machakos 14/2/2017)
“My earth dam water dried 3 days after the rains
stopped”. (Interviews from Mwala 11/2/2017)
According to FGD response;

“Payment time for the pump to some farmers was too
short , again KSI/WSU did not follow up, they came,
left and never came back”. (FGD participants response
at Kyumvi 15/2/2017)

The above confirmed that communication channel partly contributed to low adoption
of the pump technology. It also deduced that contrary to Ragasa (2014) in her study
that examined the experience of programme and projects that aim to increase

women’s access to extension services through use of digital devices as a source of
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information and education on farming practices. In her study technology such as radio
and television channels broadcast farming programs that are guided by professionals
in the field were used, however, farmers in Machakos county were expected to use
mobile phones to pay towards their pump purchase. The mode of communication

platform was not interactive as described a respondent below.

“Lack of real time interaction between the payment
channel and the pump purchase did not give a personal
feel to the buyers. Pump marketers should therefore
consider blending various media channels such as radio
and television together with an interactive short
message platform”. (Interview with a communication
student and pump buyer in Mwala 8/4/2017).

The above findings call for revamping in communication channels about the pump as
tool from the marketer to the farmer. Use of platforms that are interactive and gender
inclusive for all is necessary to aid in reaching the farmers for access and utilization
of the treadle and hip pump technology. This is an aspect the diffusion of innovation
theory encourages for a stage at which the pump technology was, i.e., introduction in
the early stages which requires high levels of marketing and contact time with
innovation recipients for maximum sales and use. In addition, use of strategies that
would ensure innovation supply and innovation such as one described by Prabhu
(1999) in her study on sale of treadle pumps to women in India. These include
building the supply network for appropriate technologies through working with
others, creating linkages between and building on the strengths of the private sector
and NGOs. It involved identifying and motivating suitable manufacturers to make,

market treadle pumps to women farmers in India therefore linking farmers with
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appropriate distributors and dealers who will stock and supply the product at the
grassroots level and training local mechanics to provide after-sales service .

In terms of marketing, she reported the use innovative methods of rural marketing to
promote technology among farmers. These include highly interactive farmers'
meetings; product demonstrations, for example at village bazaars and fairs; and video
shows of a hugely entertaining commercial film with the necessary ingredient of
melodrama whose action is centered around the treadle pump. Other strategies include
seeking out and working with female opinion-leaders greatly helped to overcome this.
Market level challenges just like family level challenges were one of the major
challenge in access to and utilization of the treadle and hip pump technology.
Marketers of the pump need to work on the above challenges through improving the
infrastructure such as flexible and consistent payment platform discussed between
them and buyer. The marketer should also ensure the necessary bundling of the pumps
is available especially with water. Of importance is to also consider gender responsive
aspects in the pump design for use by women since they are the major players in

agriculture.

4.6 Strategies to enhance access and utilization of the treadle and hip pump
technology

This section covers the fourth objective of the study that sought to establish gender
responsive strategies to enhance access to and utilization of the treadle and hip pump

technology among women farmers in Machakos county. The responses are discussed
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in line with elements that influence spread of a new idea in the diffusion of

innovations theory. These elements are; the innovation itself, communication

channels, time and social system. Depending on the stage of the product among the

five stages a product undergoes upon introduction to a new market, several

adjustments take place e.g. much or little promotion or a high or low sales price.

Table 4.11 Strategies to enhance access and utilization of treadle and hip pump

as suggested by the respondents

Strategies to | Buyers Non buyers KSI Chiefs Extension
enhance represen officers
access and tative
utilization of | Female Male Female Male
treadle and
hip pumps

No | % No | % No | % No | % No | % No | % No | %
Innovation 23 |77 |11 |92 |16 |84 |8 89 |1 100 | 6 75 |3 75
Communicati |21 |70 |2 17 |13 |69 |7 78 |1 100 | 4 50 |2 50
on channel
Time 19 (63 |4 33 |5 26 |9 100 |1 100 | 2 25 |4 100
Social 27 |90 |7 58 |18 |95 |6 67 |1 100 | 8 100 | 2 50
system
Average
Innovation 35(83.3%) 24(85.7%) 1(100%) | 6(75%0) 3(75%)
Communicati | 18(42.9%) 21(75%0) 1(100%) | 4(50%) 2(50%)
on channel
Time 20(47.6%) 8(28.6%) 1(100%) | 2(25%) 4(100%0)
Social 31(73.8%) 23(82.1%) 1(100%) | 8(100%) | 2(50%)

system




94
4.6.1 Innovation strategies
The following responses with regard to innovation strategies were given as on Table
4.11 by 35(83.3%) of pump buyers, 24(86.5%) of pump non-buyers, 1(100%) of
KSI/WSU representative, 6(75%) of chiefs and 3(75%) of agriculture extension

officers. Some responded in terms of labour that;

“The pump should be modified for use by one person
because it requires one person to pedal as the other one
irrigates. This hinders use of the pump when there is no
other person to help during its use”. (Interview response
by a woman pump buyer in Masinga 15/2/2017)

The above statement goes back to the pump market level challenge where the design
reported to be unresponsive to gender and in this case requiring use by more than one
person. Pump purchase payment innovations too were thought to be costly for others

and they suggested,;

“KSI/WSU should waiver sending charges when
farmers are paying for the pump via cell phone. The
transaction fees are relatively high”. (Interview
response by a woman buyer in Makutano 11/2/2017)

Although KSI/WSU team financial options may have been thought to enable the
women farmers access the pump technology at their financial comfort, some still felt
that the sending charges via phone were still high and requested for a waiver. A
request that can be easily related to the low-income level of the respondents from the

socio demographic information. Pump marketers were of the suggestion that;

“More engagement with the local partners who are
already working with the farmers to enhance deeper
penetration and more learning. There is need for more
education on the need to see irrigation as a great input
in enhancing agriculture production and regularizing



95

farm incomes”. (Key informant interview with
KSI/WSU representative 20/4/2017)

The above as a strategy is encouraged since innovations and their adoption require a
multi-stakeholder approach and not a one fits all approach. An extension officer also

suggested that:

“I would recommend rainwater harvesting and storage
strategies and encouraging young people to embrace
farm work through creation of an enabling environment
and socialization to value addition in agriculture as
opposed to off farm work”. (Extension officer in
Machakos Town 15/2/2017)

“l would recommend our farmers to be taken to other
areas that people have used the pumps successfully so
that they learn better about the benefits of utilizing such

technology”. (Key informant interview with chief from
Kiatini village 10/3/2017).

The above suggestions from key informants are supported by diffusion of innovation
theory where at early stages; an innovation requires the adopters to be shown how it
has worked in other places in order to enhance its access and utilization. With all the
necessary conditions shown, the adopters are able to come up with homegrown

solutions with resources that are available to them.

4.6.2 Communication channels strategies

The second strategy to improve access to and utilisation of treadle and hip pump on
Table 4.11 is on communication channels as suggested by 18(42.9%) of pump
buyers, 21(75%) of pump non- buyers, 1(100%) of KSI/WSU representative, 4(50%0)
of chiefs and 2(50%) of agriculture extension officers. KSI/WSU representative

suggested:
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“Education on the available avenues where the farmer
groups can access support, how they can take advantage
of opportunities available for groups such as Women
Enterprise Fund and Youth Enterprise Fund among
other avenues as stated in the Kenya constitution”. (Key
informant interview with a KSI/WSU key informant
20/412017)

The above strategy may especially work among women since they tend to form self
help groups both formal and informal at village level. The market can also take
advantage of this and create a synergy to reach these women with the information on
available avenues for finance to their projects and that would enhance access to and
utilization of the pump technology too. It also concurs with Prabhu (1999) strategy
that IDE organization work with women self help groups to encourage to use treadle
pumps.

Some farmers preferred use of media like radio while one chief suggested frequent

visits by KSI/WSU during chief barazas to demonstrate on pump use.

“Apart from our farmers to be taken to other areas that
people have used the pumps successfully so that they
learn | would also recommend bringing the
demonstrations of pump use during chief barazas”. (Key
informant interview with chief from Kiatini village
10/3/2017).

Ideally chief barazas are likely to be attended by men, engaging them with
introduction to the treadle and hip pump technology would also enhance access to and
utilization of the pump technology among them. Prabhu (1999) also encouraged
seeking to work with mixed promotional events instead of men only or women only
settings to avoid male staff being misinterpreted in their interactions with women.

One pump buyer also recommended the following;
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“l would recommend pump sellers to maintain a
consistent point of reference to payment either to avoid
theft and confusing farmers during payment”.
(Interview at Kyanganga with pump buyer 13/2/17).

Another respondent and a communications student recommended,;

“The mobile platform should also be interactive and
not one way communication. This is because the current
platform does not allow a farmer to ask questions in
case of any, it only relays information on payment
towards pump purchase”. (Interview with pump buyer
in Mwala 8/4/2017).

Prabhu (1999) also encourages in terms of communication, frequent engagement and
follow-ups are important since it is in these forums that they learnt what to improve in
their products with feedback from the farmers. Another aspect of communication that
IDE as organization used to beat gender stereotypes about the pump was
incorporating gender perspective in promotional campaign where the type of media
chosen and content of message used served the low mobility level of women who
rarely and almost always is not outside their homes or village. These include
promoting different kinds of products for men and women too. Sources of information
should therefore be accessible to men and women and youth and packaged in a gender
inclusive language is also important.

These findings indicate that communication channels had hiccups with some
occasioning respondents to lose trust and stop paying for their pump. This could be
improved through frequent follow-ups and updates on pump use and payment.
Diffusion of innovations states that communication of innovation influences the sales
level of an innovation. For the pump technology, more and frequent communication is

required from the marketers to the farmers in order to increase sales volume.
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4.6.3 Time strategies
The time given for the farmers to do pump purchase was 6 payment installments
spread in six months. Table 4.11 shows 20(47.6%) of pump buyers, 8(28.6%) of
pump non-buyers, 1(100%) of KSI/WSU representative, 2(25%) of chiefs and
4(100%) of agriculture extension officers thought the time was enough while some

thought it was limited.

“We should have been given one and a half years to pay
for the pump”. (Interview with woman non-buyer who
pulled out in Kyumvi 15/2/2017).

Extension officer’s take on time was that;

“Innovations might take time depending on the
population and their environment. Our farmers might
have been affected by poor rains hence the low adoption
rates”. (Key informant interview with extension officer
at Mwala 8/4/2017).

KSI /WSU representative thought time limit was not much of an issue but it needed to
be extended a little bit considering the unfavorable weather conditions that prevailed

the KSI/WSU study.

“Regarding time, we thought the timing was adequate
since we have used the same timeline for other parts of
our projects. KSI/WSU project in Machakos too had its
timeline which we were supposed to implement and
report”. (Key informant interview with KSI/WSU
representative 20/4/2017).

Prabhu (1999) says that use of credit and NGOs to market and distribute the pump
technology is likely to fast track the process of the technology adoption among poor
farmers, however, in this study; the approach did not work as expected, as there was
generally low adoption of the pumps despite using the same strategy. Diffusion of

innovations theory recognizes that for an innovation take up; there are different types
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of people and their speed of uptake to innovations. These include the innovators, early
and late majority and laggards. Introduction of the financial innovations in Machakos
county was its first ever through the pump technology. Those who took up can be
considered as the innovators in the financial options innovations. With this study
results, improvement on the package of the pump can be done to attract the early and
late majority of the pump technology using the financial options.

Time was indeed not enough for the farmers considering the weather patterns with
delayed rainfall that was below normal. However, the researcher suggests the issue of
time to be consultative among sellers and buyers in a way that it is not too short or too

long to repay for a pump.

4.6.4 Social system strategies

Social systems such as the family, community, state and market strategies to enhance
the access and utilization of pumps among women farmers in Machakos county were
also suggested. Table 4.11 shows 31(73.8%) of pump buyers, 23(82.1%) of pump
non-buyers, 1(100%) of KSI/WSU representative, 8(100%) of chiefs and 2(50% ) of
agriculture extension officers strongly believed that the entire social system required
coordination so as to enhance access and utilization of the treadle and hip pump
technology.

FGD participations requested that:

“KSI/WSU should give a package with water
harvesting and storage system with the 3 payment
options and do follow up on the same”. (FGD
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participants at Masinga 8/4/2017).
KSI/WSU representative proposed the following;

“l propose for support and collaboration with
stakeholders such as county government and micro
finances which can give subsidies or low interest rates
loans to farmers and aid in their access to the pumps”.
(Key informant interview with KSI/WSU representative
20/412017).

An extension officer suggested;

“Improvement in extension officer’s ratio to farm
households as well as providence of enough budget in
agriculture would make a real difference since it is the
back bone of Machakos County economy”. (Key
informant interview with Matungulu Extension officer
17/4/2017).

Olielo (2013) affirms the need to invest in education; training and adoption of new
technologies by women in order to accrue maximum benefit in food production. In
this study, education and training about the technology was concentrated on more
than what must accompany the technology and how to deal with it i.e. unavailability
of water and time of pump repayment. Prabhu (1999) also observed some in house
gender responsive strategies that improved IDE sales of the treadle pump in India.
These include training male staff on issues of gender and the importance of seeing
both women and men as potential customers and users of the pump to challenge
unequal gender relations. She also suggest writing of brief policy statement on gender
issues in the context of organization work in addition to qualitative indicators of

integrating gender issues into organization activities.
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CHAPTER FIVE
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
5.1 Introduction
This chapter highlights the summary of findings, conclusion, recommendations and

suggestions for further research.

5.2 Summary of the findings

This section summarizes key findings of the study based on the objectives of the
study. The objectives were; to establish the technologies used before introduction of
hip and treadle pumps among women farmers in Machakos County; to find out how
the women are accessing to and utilizing the treadle and hip pumps; to examine the
challenges facing women farmers when accessing and utilizing the treadle and hip
pumps and to suggest gender responsive strategies that might enhance access and
utilisation of treadle and hip pump technology among women farmers in Machakos
County.

The first objective found that irrigation technologies used before introduction of hip
and treadle pumps among women farmers in Machakos County were manual and
mostly powered by human and or animals. Use of bucket or bottle to irrigate among
both buyers and non-buyers was most popular method of irrigation simply because it
is readily available and most households irrigate crops for family use and not for
economic purposes. The finding was backed by evidence from socio demographic

information on income levels of respondents in this study. Being mainly a women
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study and whose occupation was highly dominated by farming, their lack of finances
to purchase mechanized tools for irrigation leaves them using human or animal
powered tools that are readily available even though they are tiresome too.

The second objective found that among the study respondents, the most preferred type
of pump was the hip pump, simply because it was cheaper than the treadle pump. This
concurred with diffusion of innovations theory that advocates for an innovation to be
easily affordable for it to be adopted. Among the pump purchase financing options,
the farmers preferred buying pumps on cash and credit over savings options. This is
because the immediate benefits of the pump could be seen in cash and credit options
as compared to savings options that required the farmer to pay towards a pump and
possess it when they finish paying towards it. Although use of M-pesa to pay towards
pump repayment installments was expected to be high, the respondents in the study
preferred use of cash to pay for towards their pump purchase. Women also being
major players in agriculture saw the pump come as a relief to their day-to-day work
and were willing to have it almost immediately; hence, the high rates of purchase in
cash by the pump buyers. Financial services as a platform lacked among the
respondents and most reported to be credit averse due to previous experiences in
consequences of inability to pay for goods taken on credit. Access to information
about pumps was mainly gotten from pump vendors because of interaction between a
marketer and the potential buyer. Neither credit nor savings buyers had a direct seller
to buyer relationship with a vendor at purchase which made it difficult for the latter to

access important information on product improvement, operation and maintenance.
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Distribution of pumps among the farmers was not even, making access to a pump
difficult in the community even if the farmers decided to share pumps. Access to
water as part of infrastructure required to determine whether a farmer could utilize the
pump was a challenge since they experienced difficult rainfall conditions that was
below normal during the study period. Although both women and men might have
used the pump at once, it was reported that men used the pump more than women did
since men are involved in operation and maintenance as they pedal while women
distribute water using pipes.

The third objective on challenges of access to and utilization of the pump had the
challenges categorized into themes under institutions in Naila Kabeer’s social
relations framework on how pump access and utilization challenges were reworked in
the four institutions, i.e., the family, community, market and state. Major challenges
to access to and utilization of the pump technology were at family level and market
level. At family level, the women willingness to acquire the pumps was met by the
inability to do so due to lack of finances while at market level, the pump design itself
required some gender responsive considerations as some women said it was tiresome
for them to use. Community level and state challenges were reported too, however,
solution to their contribution to the challenges would act as accessories to strengthen
solutions at family and market level.

The fourth objective on strategies that would enhance access to and utilization of
pump technology had the strategies put in themes based on elements that influence

spread of an idea as stated in the diffusion of innovations theory. These elements are;



104
the innovation itself, communication channels, time and social system. The pump
innovation design was reported to be unresponsive to gender as some women said it
was tiresome for them to use and they sometimes had to hire someone to do it for
them. The payment options to use mobile phone was also not taken up as expected
since most buyers preferred to pay for their pump purchase in cash or submit the
payment to the pump marketer in cash. Use of mobile phone to communicate in
access to and utilization of the treadle and hip pump technology was not favorite and
use of available avenues such as chiefs barazas and women groups to consistently
talk with men in the family and interact with women throughout respectively was
suggested. The mobile phone platform was seen as less interactive since the farmers
could not interact back and forth with it. Diffusion of innovations states that
communication of innovation influences the sales level of an innovation. For the
pump technology, more and frequent communication through mixed gender
promotional events is required from the marketers to the farmers in order to increase
sales volume. On one hand, respondents in the study thought the timeline given by the
pump marketer to pay towards the pump was limited while on the other hand, the
marketer stated the time was adequate since the project also had its scope in terms of
time. Diffusion of innovations theory recognizes that for an innovation to be adopted;
there are different types of people and their speed of uptake to innovations. These
include the innovators, early and late majority adopters and laggards. In this study
results, improvement on the package of the pump can be done to attract the early and

late majority of the pump technology using the financial options. Time as a factor was
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also unfavorable to the farmers in terms of weather as the time when the pumps were
introduced to them there was low rainfall too.
Social systems such as the family, community, state and market strategies to enhance
the access and utilization of pumps among farmers in Machakos county were also
suggested. These include a need for a multi-stakeholder approach through gender
aware training which allows for opportunities to share workloads rather than
expecting the women to do all the work and ensuring sources of information about the
pumps need to be accessible to men, women and youth and packaged in a gender

inclusive language.

5. 3 Conclusion

From the findings above, this study concludes the following on access to and
utilization of the treadle and hip pump technology. In the first objective, the farmers
use irrigation technologies that are manual and powered by human or animal and
therefore the use the treadle and hip pump technology was still appropriate in relation
to the tools they were previously used to. However, the pump technology design in
itself hampered use by women since it requires a lot of energy to use.

In the second objective, although the pump marketer and distributor availed as much
information as possible about the pump technology and finance options to purchase it,
a myriad of hiccups abound access to and utilization of the pump among the targeted
women farmers. These include availability of finances, water, labor to use the pump

as well as the distance to get the pump information and vendors. Other hiccups
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include lack of consistent follow up by the pump marketer and distributor.

The third objective on challenges in access to and utilization of the treadle and hip
pump among farmers had family level and market level challenges lead while
community and state level challenges followed. Lack of water, finances, labour, time
of pump repayment, priorities in a family, source of information about the pumps and
distance to point of purchase of the pump were also critical. The challenges faced by
the farmers were both internal and external, i.e., from buyers and marketers to the

environment in which the operated.

5.4 Recommendations

From the foregoing conclusions above, this study recommends the following to
support farmers in Machakos County to access and utilize treadle and hip pump
technology;

The first objective on irrigation technologies used before introduction of treadle and
hip pump technology recommends consistent intergenerational marketing and
distribution of the pump technology with follow up by the marketer for adoption
among women, men and youth.

On the second objective, the researcher recommends the pump marketer to adjust
pumps to a high performance gender-responsive pumps that can be easily used by
women since they are the main players in agriculture. A consultative analysis by both
buyers and sellers of the pump innovation to consider all aspects that come with the

pump for it to work effectively is important too. This include water harvesting and
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storage points, avenues of accessing loans, information source about the pump and
labour to operate for it to be successfully adopted. Pump marketers together with
other players in agriculture can also find a solution through lobbying for
implementation of existing policies or introduction of new ones on small-scale
irrigation at county level that would enhance the access and utilization of treadle and
hip pump technology.

On the third objective, the researcher recommends that family level challenges to be
addressed through education on importance of support of farm chores by everyone in
the family regardless of their gender. Market level challenges to also be addressed by
the marketer through design of pumps that are gender responsive to allow
participation in utilization by all members of the family. Another gender aspect the
marketer can utilize in marketing and distribution is through working with female
opinion leaders, establish demonstration plots with women headed households as well
as appointing enterprising women such as the group secretary as pump dealers to
build supply networks and create linkages with farmers. This secretary can earn
steady income from commissions of pump sales. The marketer can also consider
advertising and marketing that does not conform to gender stereotypes during
promotional campaigns through promoting different kinds of products for women and
men. The type of media chosen and content of message about the pump to reach
women should consider their low mobility level outside their home or village.
Community level challenges can be adjusted through tapping on solutions at family

level while state level challenges to be addressed by in a bottom up manner by
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marketers together with other key players in agriculture such as CBO’s, NGOs, self
help group and faith based organizations through lobbying for support at county level.
On the fourth objective, the researcher recommends recruitment of female
salespersons by KSI/WSU team as well as train males staff on the importance of
seeing women as potential customers and how to interact with them while holding
consistent talks with men in the family too. There is also need to for KSI/WSU team
to have gender relations conceptual awareness building and implementation through
writing brief policy statements on gender issues in the context of the organization.
Qualitative indicators of integrating gender issues in to their activities are also key. A
change in the perception and mentality of people living in rural, arid and semi-arid
areas of Machakos through education on financial services and a multi-stakeholder

approach to agriculture technology innovations is key.

5.5 Suggestions for further research

The researcher recommends further study to be done with linkages between financial
service providers and women groups with prior training on financial literacy. The
study can also include bundling of the pump technology with water harvesting and
storage system where water storage is a problem and finally the study can expose all

pump repayment options to the target purchasers.
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APPENDICES

Appendix 1: Geographical location of Machakos County in Kenya.
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Appendix 2: Treadle and hip pump

Treadle pump

Hip pump
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Appendix 3: Formal consent guide

A2: Formal consent guide

My name is....n. & mEsistesis (Interviewers name) I am a student at
Kenyatta University studying Gender and Development Studies. I am carrying out a research
on ‘Assessment of access and utilization of treadle and hip pump technology in Machakos
county Kenyg_’. I need your feedback to help in completion of my course work as well as
build on knowledge on how to improve livelihoods in this county and possibly the entire
Kenya. Please answer all the questions openly. I would like to assure you that your individual
responses will not be shared with anyone. If you have any questions about this interview,
please ask and I will do my best to answer your questions. Thank you for your cooperation.

Are you willing to participate in this study? Please tick. 1. YES 0. NO
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Appendix 4: Interview schedules for treadle and hip pump buyers and non-

buyers

BUYERS INTERVIEW

A. Farmer bio data

1.
2.
3.

o

8.

Gender: Male .. JFemalen
Residence (Sub county) e
Marital status: Married = 1 Unmarrled = 2 D|v0rced/Separated = 3
Widowed = 4

OCCUPALION......ccvereerieeie e

Education level: None = 0, Primary = 1, Secondary = 2, College = 3,
University = 4

Type of household? 1=Male and female adults, 2=Female adult only,
3=Male adult only, 4=Male adult and children < 14 yrs. in the household, 5=
Female adult and children < 14 yrs in the household), 6=Male and female
adults and children <14 yrs. in the household

Estimated monthly family income

B. Current technologies used before introduction of treadle and hip pump

9.

What type of irrigation technologies/tools do you use in your farm?

C. Access & utilization of pumps

10.
11.
12.
13.
14.

15.

16.
17.
18.
19.
20.

21.
22.

Are you a member of ‘Merry go round” savings group? 1=YES 2=NO
Did you purchase a treadle or hip pump? 1. YES 2. NO

Did you use your cell phone to pay for your pump? 1. YES 2. NO

What type of pump did you buy? (Tick appropriately)

i. Hip pump ii. Treadle pump

How did you purchase the pump?

1.Cash 2.Credit 3.Saving

How far is the location of the nearest market from your residence? (Give
distance in kilometers).

1. Local market.......cccooerirenvnininnnnnns 2. Town market..........ccocevennne.
How far is the location of the nearest pump owner from your residence?
(Give distance in kilometers)..........cccoovevvivieiveviesnnnn,

How far is the location of the nearest pump vendor from your residence?
(Give distance in kilometers)..........cccoovevviieeiveriesnnnn,

How was rainfall in 2015? 1. Normal 2. Below average 3. above average
How was rainfall in 2016? 1. Normal 2. Below average 3. above average
Does your household have a reliable water resource that can be accessed for
use with the pump? 1=YES 0=NO

Have you used your pumps since you purchased it? YES NO

During these periods what percent of the time, physically operating the
pump, was undertaken by:
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Gender Age % of All|Aw. No. of
Irrigation Time | Hours/da | Days  per
y Year
11.1 Femal | 15to 17 years
e
11.2 14 years or younger
Female
11.3 > 17 years
Female

114  Male | 15to 17 years

11.5 Male | 14 years or younger

11.6  Male |>17 years

23. In your opinion do you have enough people in your household who are
physically able and/or willing to operate a treadle or hip pump? 1=YES
0=NO

D. Challenges faced when acquiring pumps
24. Did you have any challenges when accessing and utilizing the pump? Please
list the challenges:

25. How did you overcome them if you

26. Are there any strategies that have been put to enhance access and utilization
of treadle and hip pump at;
I. Family level? YES NO
EXPIAIN oo
ii. Community level? YES NO
EXPIAIN .o
iii. Market level? YES NO
EXPIAIN .o e
v, County and national government? YES NO

27. What suggestions would you give to enhance access and utilization of
treadle and hip pump technology
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Appendix 5: Non- buyers interview schedule

A. Farmer bio data

1.
2.

8.

Gender: Male ..............Female.................ooiiii
Residence (Sub
(070111011

Marital status: Married = 1, Unmarried = 2, Divorced/Separated = 3,
Widowed =4

Occupation.........ccceveereeenneen,

Education level: None = 0, Primary = 1, Secondary = 2, College = 3,
University = 4

Type of household? 1=Male and female adults, 2=Female adult only,
3=Male adult only, 4=Male adult and children < 14 yrs. in the household, 5=
Female adult and children < 14 yrs in the household), 6=Male and female
adults and children <14 yrs. in the household

Estimated monthly family income

B. Current technologies used before introduction of treadle and hip pump

9.

What type of irrigation technologies/tools do you use in your farm?

C. Access & utilization of pumps

10.
11.
12.
13.
14.

15.

16.
17.
18.
19.
20.

21.
22.

Are you a member of ‘Merry go round” savings group? 1=YES 2=NO

Did you purchase a treadle or hip pump? 1. YES 2. NO

Did you use your cell phone to pay for your pump? 1. YES 2. NO

What type of pump did you buy? (Tick appropriately)

I. Hip pump ii. Treadle pump

How did you purchase the pump?

1.Cash 2.Credit 3.Saving

How far is the location of the nearest market from your residence? (Give
distance in kilometers).

2. Local market..........ccoooovveiiiiiiinnn, 2. Town market.........ccccoveviennnnn,
How far is the location of the nearest pump owner from your residence?
(Give distance in kilometers)..........ccooveveiinniiinninnnn
How far is the location of the nearest pump vendor from your residence?
(Give distance in kilometers)..........ccovveveririiiiinninnn
How was rainfall in 2015? 1. Normal 2. Below average 3. above average
How was rainfall in 20167 1. Normal 2. Below average 3. above average
Does your household have a reliable water resource that can be accessed for
use with the pump? 1=YES 0=NO
Have you used your pumps since you purchased it? YES NO
During these periods what percent of the time, physically operating the
pump, was undertaken by:



121

Gender Age % of All|Aw No. of
Irrigation Time | Hours/da | Days  per
y Year
11.2 Femal | 15to 17 years
e
11.2 15 years or younger
Female
11.3 > 17 years
Female
11.7 Male | 15to 17 years
11.8  Male | 14 years or younger
11.9 Male |>17 years

23. In your opinion do you have enough people in your household who are
physically able and/or willing to operate a treadle or hip pump? 1=YES
0=NO

D. Challenges faced when acquiring pumps
24. Did you have any challenges when accessing and utilizing the pump? Please
list the challenges:

26. Are there any strategies that have been put to enhance access and utilization
of treadle and hip pump at;
I. Family level? YES NO
EXPIAIN .o
ii. Community level? YES NO
EXPIAIN .o
iii. Market level? YES NO
EXPIAIN .o e
v, County and national government? YES NO
EXPIAIN .o
27. Why did you choose NOT to purchase a treadle pump or a hip pump using
the savings/cash/cash method when the opportunity was introduced? (Check
all that apply)
Please list the top four reasons:
1) 2)
3) 4)
28. What suggestions would you give to enhance access and utilization of
treadle and hip pump technology
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Appendix 6: FGD guide for adopters of treadle and hip pump

Introduction
Every member to introduce herself stating the name, group she is a member and their
view on small scale irrigation using treadle and hip pump
Engagement questions
1. Which are the current technologies used before introduction of hip and treadle
pumps among farmers in Machakos County?
Exploratory questions
2. How are farmers accessing and utilizing the treadle and hip pumps in
Machakos County.?
3. What are the challenges facing farmers when accessing and utilizing the
treadle and hip pumps among women farmers in Machakos County.?
Exit question
4. Are there any strategies that have been put to enhance access and utilization of
treadle and hip pump at;
i. Family level,
ii. Community level,
ii. Market level,
iv. County and national government
5. Are there any solutions that can enhance access and utilization of treadle and
hip pump among women farmers in Machakos County?
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Appendix 7: FGD guide for non-adopters of treadle and hip pump

Introduction
Every member to introduce herself stating the name, group she is a member and
their view on smallscale irrigation using treadle and hip pump
Engagement questions
1. Which are the current technologies used before introduction of hip
and treadle pumps among farmers in Machakos County?
Exploratory questions
2. Was your group offered an option to purchase treadle and hip pump technology
through different programs?
3. How are farmers accessing and utilizing the treadle and hip pumps in Machakos
County.?
4. What are the challenges facing farmers when accessing and utilizing the
treadle and hip pumps among women farmers in Machakos County.?
Exit question
5. Are there any strategies that have been put to enhance access and utilization of
treadle and hip pump at;
I. Family level,
i. Community level,
iii. Market level,
iv. County and national government
6. Why did you not choose to purchase a treadle and hip pump technology even
after the different financial methods were introduced?
7. What suggestions would you give to enhance access and utilization of treadle
and hip pump technology
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Appendix 8: Key informant interview guides for chiefs

Bio data

a. Gender:...... Male ............... Female..........coooiiiiiii,
D, SUD COUNLY...eeee e e e e e e e e
c. How long have you been a chief in your area?................. years.

d. What do you think about agriculture technology adoption in your area?
Are there any strategies that have been put to enhance access and utilization
of treadle and hip pump at;
I. Family level,
i. Community level,
iii. Market level,
iv. County and national government
e. What suggestions would you give to enhance access and utilization of
treadle and hip pump technology
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Appendix 9: KSI/WSU representative Key informant interview guide

Bio data
I. Gender:Male ............coiiiiiiiinnns Female..........cooiiiiiiii
ii.  Did the uptake of the pumps using the financial options go as expected? YES
NO
Briefly
BXPIAIN. .t ae e
iii. In general how was the process of enabling access and utilization of the treadle
and hip pump through the financing options you had offered to farmers in
Machakos County?

Are there any strategies that have been put to enhance access and utilization of
treadle and hip pump at;

a. Family level,

b. Community level,

c. Market level,

d. County and national government

iv. What suggestions would you give to enhance access and utilization of treadle and

hip pump

V. Is there anything important you think | missed?
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Appendix 10: Extension officers Key informant interview guide

Bio data

SUD COUNLY ...ttt e e e e e e e e e e e e e e e e e e
How was rainfall in 2015? 1. Normal 2. below average 3. above average
How was rainfall in 2016? 1. Normal 2. below average 3. above average
What type of services do you offer to farmers in your area of work?

ok owbhE

8. Are there any strategies that have been put to enhance access and utilization of
treadle and hip pump at;
i.  Family level,
ii.  Community level,
ii.  Market level,
iv.  County and national government
9. What suggestions would you give to enhance access and utilization of treadle and
hip pump technology
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Appendix 11: Research permit

THIS IS TO CERTIFY THAT: Permit No :'NACOSTI/P/17/69489/15535 |
MISS. TERESIAH WAITHERA GITAU Date Of Issue : 13th February,2017
of KENYATTA UNIVERSITY MAIN Fee Recieved :Ksh 1000

CAM_PUS, 3',_6'53-2_0100' Nakuru,has been
permitted to conduct research in
Machakos  County

on the topic: ASSESSMENT OF ACCESS
AND UTILISATION OF TREADLE AND HIP
PUMP TECHNOLOGY INMACHAKO
COUNTY KENYA )

for the period ending:
10th February,2018

¥ o

O T T
S T T R e T

A;_opﬁcant‘s /el irector General
Signature e .. National Commission for Science,
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