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Abstract 

Women play a critical role in the agricultural sector.  Any intervention focusing on improving 
agricultural productivity must take into account gender differences (needs and preferences) as a major 
factor likely to influence success of the development intervention. This case study paper analyzes 
gendered needs and preferences influencing adoption of identified integrated watershed management 
(IWM) technologies among targeted male and female beneficiaries during the early stages of project 
implementation in lower Eastern Kenya. Focus group discussions (FGDs) were conducted among 171 
male and female smallholder farmers randomly selected from Mwania and Kalii watersheds in 
Machakos and Makindu districts respectively. Among other results, the study revealed higher adoption 
rates among male farmers as compared to female farmers despite higher proportions of female than 
male farmers participating in project activities.  The paper derives important policy implications for 
enhanced adoption of IWM technologies in lower eastern Kenya. 

Introduction 

The ‘Integrated Management of Water for Productivity and Livelihood Security under Variable and 
Changing Climatic Conditions Project in Kenya’ focuses on increasing farm productivity and incomes 
at household and watershed levels through an integrated approach of promoting adoption of proven 
water management and associated interventions at production, post-harvest (value addition) and 
marketing stages of agricultural and livestock enterprises.  The aim of promoting appropriate 
technologies along the agricultural value chains is to maximize returns from farming in order to 
transform subsistence to commercial agriculture in the semi-arid Eastern Kenya. 

Women play a critical role in the agricultural sector.  According to USG (2011), women are responsible 
for 80% of paid and unpaid labour in food production.  Thus, any intervention focusing on improving 
agricultural productivity must take into account gender differences (needs and preferences) as a major 
factor likely to influence success of the development intervention.  Addressing gender practices, needs 
and preferences during project implementation is likely to lead to empowerment of women.  A study 
conducted by Hallman et al. (2007) revealed how implementing gender-blind fish pond programs 
benefited wealthy men, whereas those targeted at poor women led to their empowerment.  
Implementing gender-responsive programs is likely to result in greater sustainability of development 
projects and the environment because women often hold local knowledge of low-cost coping strategies 
that can prove vital to making farming systems more resilient to climate change (Meinzen-Dick et al., 
2010). 

Within the on-going water productivity project, several proven technologies have been selected and 
capacity building of farmers to enhance adoption is in progress.  The project has an explicit goal to 
enhance gender impact, hence improving participation by women farmers in project activities is one of 
the main activities targeting achievement of this impact.  Despite the technologies’ potential in 
improving productivity, there is limited engendered information on how target beneficiaries perceive 
the technologies.  Based on the technologies’ attributes, specific gender categories could develop 
unfavourable attitude towards some technologies which may result in negative implications on 
adoption of those technologies.  In an attempt to fill this knowledge gap, this case study paper analyzes 
awareness and adoption of selected technologies under promotion within the project. It is expected that 
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an understanding of gendered needs and preferences influencing adoption of identified technologies 
among targeted male and female beneficiaries during the early stages of project implementation will 
lead to implementation of complementary interventions to ensure equiTable sharing of project benefits. 

Materials and methods 

The study was conducted in Machakos and Makindu districts in semi-arid Eastern Kenya. Agriculture 
is the main economic activity in the region with heavy reliance on erratic and unreliable rainfall.  The 
distribution pattern is bi-modal with two distinct seasons {short and long rains falling in October-
December and March-May respectively}, with an annual rainfall ranging from 500-1300mm. 

Focus group discussions (FGDs) were conducted among 171 male and female project participants 
randomly selected from two project sites – Mwania and Kalii watersheds in Machakos and Makindu 
districts respectively, during a project activity - participatory evaluation of trials in July 2012.  The 
farmers comprised of 75 male and 96 female farmers drawn from different sites as shown in Table 1. 

Table 1: Participating farmers per site 

Name of watershed Male farmers Female farmers 

Mwania 27 37 

Kalii 48 59 

Total 75 96 

 

The disproportionate numbers of participants from each watershed may be attributed to the expansive 
nature of Kalii watershed (17,811.2ha) as compared with Mwania watershed (889.9ha).  Separate FGDs 
were conducted for each gender category (male and female farmers) in different project sites. 

Data coding, entry and cleaning was done using Statistical Package for Social Sciences (SPSS) software 
Version 15.0.  Descriptive statistics which included frequencies and cross-tabulations were generated 
with SPSS and used to analyze farmers’ characteristics and practices. 

Results and discussions 

Respondents’ characteristics 

Respondents comprised of farmers from Mwania (37%) and Kalii (63%) watersheds.  There were more 
female farmers (56%) participating in the FGDs than men (44%), with 21% of the females representing 
female-headed households.  Female farmers from female-headed households tend to be more 
vulnerable and marginalized than those with spouses hence their presence in project activities was a 
good indication of their inclusion and participation.  Almost all respondents (99%) represented different 
households except 1% who comprised of couples ( husband and wife). 

Technology awareness and adoption 

According to Rogers (1995), a farmer’s decision about an innovation is not an instantaneous act, but a 
process that occurs over time and consists of the following series of actions.  In the presence of a new 
technology, a farmer is exposed to the technology’s existence and gains some understanding of how it 
functions.  Rogers (1995) argues that one does not actively seek an innovation without awareness of its 
existence; hence one becomes aware of the innovation by chance.  The farmer becomes aware of an 
innovation through change agents or mass-media channels.  At the persuasion stage, the farmer forms a 
favourable or unfavourable attitude towards the innovation/technology, where a general perception of 
the technology is developed, mainly of the technology attributes.  Based on the perceived attributes, the 
farmer applies the idea to his/her present or future situation before deciding whether or not to try it.  
At the decision stage, the farmer engages in activities that lead to a choice to try out the idea or to reject 
the innovation.  Farmers who choose to try the innovation will move to the implementation stage where 
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they will put the innovation into use.  At this stage, the farmer still has some degree of uncertainty 
about the expected consequences of the innovation.  Based on the expectations and the actual outcomes 
as a result of testing the innovation, a farmer will then choose either to continue (adoption) or 
discontinue (abandon) use of the innovation.  

Within the Integrated Watershed Management project, promotion was underway of seed priming, tied 
ridging, micro-dosing, composting and terracing technologies for adoption at farm level.  Farmers 
empowerment was conducted through  various capacity building activities and participation in 
technology  evaluation .  An engendered assessment of awareness and adoption of technologies shown 
in Table 2 was deemed necessary to guide project activities likely to influence adoption hence 
conducted.  

Table 2: Awareness and adoption of IWM technologies among farmers 

 Technology Proportion of farmers (%) N=171 

Technology awareness Technology adoption 

Male Female Male Female 

1. Seed priming 99 68 55 22 

2. Composting 97 78 48 0 

3. Terracing 99 91 97 43 

4. Microdosing at planting 99 66 41 6 

5. Microdosing at topdressing 99 77 40 25 

6. Tied ridging 99 82 81 5 

7. Tumbukiza 51 65 21 0 

8. Improved seed varieties 100 90 99 50 

9. Pasture establishment 88 85 75 5 

10. Preservation of vegeTables 81 95 39 13 

11. Tree nursery establishment and management 71 5 39 1 

12. Agroforestry 64 64 64 8 

 

Although more female than male farmers participated in the evaluation of field trials, an assessment of 
technology awareness showed higher awareness levels of 75% of the technologies promoted by the 
project among male farmers as compared with their female counterparts.  In addition, a higher 
adoption rate among male farmers as compared with female farmers was also evident. 

Composting 

Despite awareness on how to produce farm yard manure (FYM) at household level by majority of the 
female farmers (78%), there was no adoption of the technology by these farmers.  They indicated that it 
was an expensive technology hence could not afford to do it, but instead continued using the traditional 
composting techniques. 

Terracing 

It was encouraging to note that 43% of female farmers had adopted terracing in their farms, which they 
attributed to labour provision by male household members in previous years.  Notwithstanding, the 
female farmers reported that the terracing technology was not gender-friendly because it was labour 
intensive, especially during initial terrace construction which could only be done by men.  According to 
Meinzen-Dick et al (2010), women have less access to the labor-saving technologies and hired labor that 
is necessary for adoption of labour-intensive technologies.  However, it was interesting to note that 
female farmers from Kalii watershed did not consider terracing as a technology suiTable for men and 
participated in the construction of the terraces. 
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Micro-dosing 

Micro-dosing is targeted application of small fertilizer quantities close to the seed at planting or close to 
the plant at top-dressing stage to enhance its efficiency (ICRISAT, 2009).  Most farmers (99% and 66% 
male and female farmers respectively) were aware on how to carry out micro-dosing at planting.  
However, adoption rates especially by female farmers were low (6%), which they attributed to lack of 
finances to purchase fertilizer.  This finding was congruent with the observations of Peterman et al. 
(2010) who concluded that accessibility of inputs is a key issue for female farmers because technology 
inputs such as fertilizer and improved seed have a cost implication during acquisition. 

More farmers (40% male and 25% female farmers) applied micro-dosing at the top dressing stage as 
compared to planting stage.  They attributed this to the use of a plough at planting time, which made it 
difficult to apply fertilizers. They indicated that fertilizer application at top dressing stage was easier to 
manage than during planting. 

Tied ridging 

Adoption of tied ridges by female farmers was very low (5%) despite knowledge on how to do it.  The 
farmers explained that tied ridging was labour-intensive and many households were labour-
constrained.  The common practice was use of a plough for land preparation while tied ridging requires 
hand-driven tools like jembes, which is drudgerous and time-consuming.  Adopting female farmers (5%) 
indicated that they only tested the technology on a small piece of land and used a plough for the rest of 
the farm. 

Tumbukiza 

There was no adoption of tumbukiza technology by female farmers.  They likened this technology to 
construction of terraces, which required hard menial labour that they are not able to provide.  It is 
therefore of paramount importance for the project team to identify alternative IWM options targeting 
implementation by female farmers. 

Improved seed varieties 

It was encouraging to note that almost all of the sampled male farmers (99%) were testing improved 
seed varieties.  However, only 50% of the sampled female farmers were using the technology, which 
they attributed to lack of finances to purchase improved seed.  Those using improved seed varieties 
indicated that they were doing it on minimal scales.  The sampled female farmers indicated willingness 
to adopt the technology if their spouses could provide cash to purchase the seeds or if the improved 
seeds would be provided by the project.  This finding was congruent with the common notion that 
women face persistent economic constraints, which limit their production potential in agriculture. 

Other technologies 

There was notably low adoption of other technologies such as pasture establishment, preservation of 
vegeTables, tree nursery establishment and management, and agroforestry among female farmers.  
They attributed this to the fact that they had learnt about these technologies during the season when the 
study was conducted hence would test them in their farms the following season. 

It is worthwhile to note that male farmers were leading in adopting IWM technologies introduced to 
them.  This may be attributed to their relatively higher economic empowerment levels as compared 
with their female counterparts; hence the ability to acquire and test the technologies. 

The low rates of adoption among female farmers may also be attributed to their risk-averse nature 
where a technology has to be proven beyond reasonable doubt in delivering the purported benefits 
before they can adopt it.  This was evidenced by low adoption rates among female farmers (13%) as 
compared to higher awareness rates in which a higher proportion of female farmers (95%) than that of 
their male counterparts (81%) on the technology for preservation of vegeTables was reported.  This is 
notably expected given that technologies on vegeTable preservation are perceived to be in the domain 
of women.  Additionally, despite an indication by female farmers of sensitization and training on the 
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technologies, they requested to have repeated trainings on the same aspects which they referred to as 
‘refresher training’.  Thus, it is important for training sessions for most of the technologies to be 
organized every season to enhance adoption.  

The low rates of technology adoption may also be attributed to limited control of land, which requires 
consent by their spouses before they can implement new techniques on the farm.  Male farmers 
indicated that they were the ones likely to adopt the technologies since decision-making on how land 
will be used is in their domain, hence they would not allow their spouses to ‘experiment’ on the family 
farm unless they (men) have also been sensitized on the technology potential.  Notably, long-term 
technologies (likely to be used over several seasons) e.g. terracing, tied ridging, tumbukiza, pasture 
establishment, tree nursery establishment and management, and agroforestry had low adoption rates 
among female farmers, thus signifying the effects of lack of control over the family land.  

Thus, despite encouraging participation in project activities by female farmers it is important to include 
their spouses if the project has to achieve the intended impact on household food security and incomes.  
In addition, since women are responsible for 80% of paid and unpaid labour in food production (USG, 
2011), it is important to sensitize and train spouses of participating male farmers to ensure proper 
application of the technologies especially when the men are away.  In order to achieve household food 
security and increased household incomes sustainably, strategies for participation of more than one 
household member (preferably the head of the household and the spouse) in project activities are vital.  
Quisumbing and Maluccio (2003) challenge the assumption that the household is a unified entity that 
works together to pool common resources towards a common end, hence involvement of one 
household member may not yield optimal results.  

Conclusions and recommendations 

The study revealed that women participants were more than men.  Almost all (99%) project participants 
represented different households, while only one household was represented by bothhusband and wife.  
While this ensures that information on technologies under promotion is acquired by more households, 
it may not necessarily imply adoption by all households since a household head and spouse play 
complementary roles in adoption of agricultural technologies.   

The study revealed higher adoption rates among male farmers as compared to female farmers.  This is a 
clear indication that despite emphasizing participation of female farmers in project activities, it is 
important to develop strategies to involve their spouses (men) who are likely to complement their 
efforts by providing financial and labour support to enhance adoption.  In addition, considering the 
role played by women in the family farm, capacity building of spouses of male participants would be 
vital in ensuring implementation of proper practices at farm level in the event of the man’s absence.  
Organizing a sensitization and training schedule for participants’ spouses would be a vital outreach 
strategy. 

Terracing, tied ridging and tumbukiza technologies were envisaged by female farmers as not being 
gender-friendly despite acknowledging their potential in increasing productivity.  In order to ensure 
equity in benefits attributed to the project for both male and female farmers, it is important to identify 
alternative IWM technologies that suit female farmers’ needs and preferences to supplement those 
regarded as ‘not favourable for women’ to ensure equiTable sharing of benefits among project 
participants. In addition, the research team recommends modification of tied ridging technology to 
make it compatible with the ox-ploughing practice adopted by the community in circumventing labour 
intensiveness and time constraints. 

Adoption of improved seed and fertilizer use was low among female farmers due to financial 
constraints.  Identification of credit schemes supporting agricultural activities should be explored and 
linkages with project participants established to address financial constraints in input acquisition.  It 
would also be important for the project team to consider providing initial improved seed of varieties 
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whose production potential is not significantly affected when seed recycling is done (e.g. open 
pollinated varieties), which would be provided to female farmers and a revolving model developed to 
ensure seed access by all project participants. In addition, it is important for the project to develop 
strategies for improving market linkages with sTable and sustainable markets to ensure good returns 
after produce marketing, thus providing capital for acquisition of inputs. 

Despite women farmers acknowledging previous training on some of the technologies at group level, 
they indicated that they were not confident in implementing the technologies and requested for more 
training on the same aspects which they referred to as ‘refresher training’.  The inadequacy of few 
training sessions may be attributed to lower education levels that usually characterize female members 
in most communities.  Thus, in order to enhance adoption among female farmers, it would be 
important for project implementers to organize multiple training sessions covering the same aspects, 
which may include conducting demonstrations at group level and organizing exchange visits to areas 
where successful adoption by female farmers has been realized. 

Collecting gender-disaggregated information at group level is a resourceful way of rapidly generating a 
general representation of needs and preferences.  It would therefore be important to conduct a lesson-
learning in-depth analysis of households where female farmers have: successfully adopted some of the 
technologies cited as ‘not favourable for women’ The applicability of factors positively influencing 
adoption will be evaluated and recommended to enhance adoption of IWM technologies among female 
farmers. 
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