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RESEARCH ARTICLE

Onto the Farm, into the Home: How 
Intrahousehold Gender Dynamics Shape 
Land Restoration in Eastern Kenya 

Mary Crossland, Ana Maria Paez Valencia, Tim Pagella, Christine Magaju, Esther Kiura, 
Leigh Winowiecki and Fergus Sinclair

ABSTRACT
While attention has been paid largely to forest restoration, meeting global land restoration pledges will require scaling-
up restoration of ecosystem services on agricultural land. This paper contributes to the literature on restoration practice 
and agricultural technology adoption, by shifting the focus onto the farm and considering the role of intrahousehold 
dynamics in the uptake of farmland restoration practices. We examine the intrahousehold decisions and gender relations 
surrounding the trial of two on-farm restoration practices: tree planting and planting basins; with over 2,500 farmers in 
the eastern drylands of Kenya. Combining results from household surveys, interviews and focus group discussions, our 
findings reveal that decisions over the uptake of restoration practices, although usually initiated by women who attend 
agricultural workshops, are often discussed between husband and wife and that multiple social dimensions intersect 
to shape men’s and women’s interest in, contribution to, and benefit from different practices. Furthermore, our study 
demonstrates that these intrahousehold relations are, in turn, shaped by women’s participation in innovation processes 
and broader societal changes, particularly the outmigration of rural men. Based on these insights, we offer recommenda-
tions for improving the dissemination and uptake of on-farm restoration practices in eastern Kenya and achieving more 
inclusive and gender-equitable outcomes.

Keywords: decision-making, labor, smallholder agriculture, technology adoption, women’s agency

Land restoration and avoiding further degradation is 
seen as a critical pathway to achieving multiple global 

objectives, from improving food security and ending pov-
erty, to mitigating climate change and conserving biodi-
versity (Cowie et al. 2018, IPBES 2018). As a result, the 
past decade has seen an unprecedented commitment to 
restoring deforested and degraded land. Under initia-
tives such as the Bonn Challenge and the UN Sustainable 

  Restoration Recap  •
•	 Meeting restoration targets requires scaling-up restoration 

on agricultural land as well as forest and therefore the 
widespread adoption of restorative farming practices by 
smallholder farm households.

•	 Decisions over the use of restorative farming practices, 
although initiated by individuals who attend agricultural 
workshops, are often discussed between husband and 
wife, with men’s and women’s involvement in uptake 
decisions strongly related to their labor contributions in 
implementing innovations.

•	 Employing an intrahousehold approach to on-farm resto-
ration is likely to increase both the uptake of restoration 
practices and the success and equity of on-farm restora-
tion efforts.

•	 Such actions begin with gender analysis of intervention 
options and may include: encouraging couples to attend 
training events; providing guidance on intrahousehold 
decision-making and negotiation; facilitating discussion 
of gender roles; and using participatory planned compari-
sons that allow households to test and compare options 
and variations of them.
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Development Goals, governments across the globe have 
pledged to restore hundreds of millions of hectares of 
degraded land by 2030, while the UN recently declared 
2021–2030 the “Decade on Ecosystem Restoration”.

More than two billion hectares of land are estimated 
to offer opportunities for restoration worldwide, and a 
large proportion are located in sub-Saharan Africa (SSA), 
on or adjacent to agricultural lands (Minnemeyer et  al. 
2011). Meeting national restoration commitments there-
fore depends on the cumulative effect of management 
decisions made by smallholder farmers to adopt restorative 
farming practices—defined here as farming activities that 
aim to avoid, reduce or reverse degradation processes and 
increase ecosystem service provision.

In the eastern drylands of Kenya, a major driver of land 
degradation is the use of unsustainable agricultural prac-
tices (Tiffen et al. 1994). For example, practices that do 
not replenish soil nutrients and that lead to soil erosion, 
including inappropriate land preparation, removal of crop 
residues and limited use of organic inputs such as farmyard 
manure. As a result, cultivated lands are often characterized 
by nutrient-depleted, crusted soils, low in organic carbon 
and prone to erosion and compaction (Gitau et al. 2006, 
Rockström et al. 2009).

Increasing tree cover on farms is often considered a key 
approach to dryland restoration. This is due to the mul-
tiple ecological and socio-economic benefits trees provide 
including enhanced soil fertility, erosion control, improved 
water cycling, carbon sequestration and the provision of 
tree products such as timber, medicine and food (Bran-
calion et  al. 2019, Lohbeck et  al. 2020). Consequently, 
Kenya has set a target of maintaining over 10% tree cover 
by 2022, which includes agricultural lands (MEF 2019).

Another promising dryland restoration practice is the 
use of planting basins, a soil and water conservation tech-
nique where small pits are dug, usually in a grid formation, 
filled with farmyard manure and crops planted within 
them. These basins reduce surface run-off and soil erosion, 
increase infiltration by breaking through soil crusts and 
hardpans, and improve soil fertility and water availability, 
helping to bridge intra-seasonal dry spells and increase 
crop yields under arid conditions (Mazvimavi and Twom-
low 2009, Muli et al. 2017).

While promising restorative farming practices such 
as tree planting and planting basins exist for drylands, 
reaching large numbers of farmers and changing current 
farming practices will require an understanding of which 
restoration options best suit different farming and farmer 
circumstances and the potential barriers to their adoption 
(Coe et al. 2014). On-farm restoration practices such as tree 
planting and planting basins are also likely to have strong 
gender-dimensions to their uptake and use. Common bar-
riers to the adoption of agricultural innovations by small-
holder farmers, and in particular women, include a lack of 
access to resources such as land, water and labor; capital 

and credit constraints; inadequate extension services, and 
limited market access (Meinzen-Dick et al. 2012, Ragasa 
et al. 2014, Magruder 2018). While most adoption studies 
consider the influence of these impediments at the house-
hold level and the disparities between male- and female-
headed households, less attention has been paid to the role 
of intrahousehold dynamics—the relations between men 
and women within the same household that influence the 
division of labor and the use, control and ownership of 
household resources (Doss and Morris 2001, Doss 2013, 
Haider et al. 2018).

Many adoption studies still frame technological change 
in terms of the economic rationality of individual choices, 
but there is growing recognition that innovation (the wide-
spread adoption of change) is shaped by social relations 
and negotiations amongst actors, including those living 
within the same household (Glover et al. 2019, Badstue 
et al. 2020, Farnworth et al. 2020). In households with mul-
tiple decision-makers, changes made to farming activities 
and practices (innovations), are often negotiated between 
multiple members, each with differing preferences, pri-
orities and bargaining power (Theis et  al. 2018, Shibata 
et al. 2020). Even when men and women within the same 
household manage separate plots of land, decisions over 
the allocation of household labor and resources may be 
negotiated at the household level (Doss and Meinzen-Dick 
2015, Doss and Quisumbing 2020). Restoration initiatives 
that target individual farmers without considering their 
whole household and all of those involved in decisions 
over the use of an innovation (uptake decisions) may be 
less effective than those that do.

Intrahousehold bargaining power is strongly associated 
with ownership and control of assets and resources, such 
as land (Deere and Doss 2006, Meinzen-Dick et al. 2011). 
In Kenya, despite the national constitution granting men 
and women equal rights to inherit and own land, women’s 
land rights remain restricted by customary norms, with 
women typically attaining secondary use rights through 
their husbands rather than inheritance (Musangi 2017). As 
a result, men typically exercise greater control over deci-
sions regarding agricultural activities, particularly those 
involving more permanent, long-term investments such 
as tree planting (Kiptot and Franzel 2012).

In addition to considering who is involved in uptake 
decisions over restorative farming practices, it will also 
be essential to consider whose labor will be used or saved 
by their adoption. Changes in farming practice can alter 
the amount of labor required and the timing of associated 
activities and who is responsible for these tasks (Njuki et al. 
2014, Theis et al. 2018). Rural women are often primarily 
responsible for much of the work within the home; inno-
vations that require additional labor risk increasing their 
already heavy workloads (Doss 2001, Njuki et al. 2016). 
Since on-farm restoration practices are typically labor-
intensive (e.g., planting trees, constructing soil and water 
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conservation structures, fencing exclosures), the extent to 
which associated labor changes benefit or disadvantage 
men and women requires careful consideration. For exam-
ple, in Southern Africa, the uptake of planting basins has 
been reported to shift the burden of land preparation from 
men to women (Baudron et al. 2007, Nyanga et al. 2012).

In this paper, we contribute to both the literature on 
restoration practice and agricultural technology adoption 
more broadly, by shifting the restoration focus onto the 
farm and considering the role of intrahousehold dynam-
ics in the initial uptake and adaptation of two on-farm 
restoration practices: tree planting and planting basins; 
with over 2,500 farmers in eastern Kenya. Specifically, we 
ask: how do intrahousehold decision-making dynamics 
and gender relations influence the uptake of restorative 
farming practices? And, in turn, how do these restorative 
practices and how they are disseminated, influence gender 
relations and divisions of labor within the household? 
Through answering these questions, we identify key entry 
points for improving the dissemination of on-farm res-
toration practices in the eastern drylands of Kenya and 
offer recommendations for achieving more inclusive and 
gender-equitable restoration outcomes.

Methods

This research was embedded in a dryland restoration proj-
ect working with over 2,500 smallholder farmers in eastern 
Kenya (World Agroforestry 2020). The project sought to 
improve the livelihoods and food security of smallholder 
farm households through supporting local innovation 
and encouraging farmers to systematically test and adapt 
restoration practices that they were interested in (Coe et al. 
2014). This involved planned comparisons (PCs), where 
farmers choose and compare the performance of different 
options and corresponding variations thereof, in their own 
terms, on their own farms (Coe et al. 2017). Researchers 
and development partners then work with farmers to 
monitor the performance of each option across a range 

of social and ecological contexts to develop an evidence 
base for identifying which options work best where and 
for whom (Sinclair and Coe 2019).

Over a five-year period, the project worked with farmers 
to conduct PCs involving two restorative farming practices: 
tree planting and planting basins. A significant barrier to 
increasing tree cover, particularly in the drylands, is low 
seedling survival caused by erratic climate, inappropriate 
management practices and use of ecologically unsuitable 
species (De Leeuw et al. 2014, Ndegwa et al. 2017, Derero 
et al. 2020). The project worked with farmers to compare 
the effect of different planting and management practices 
on tree seedling survival, including planting hole size, 
planting with or without manure and different water-
ing regimes (Magaju et al. 2020). Seven drought-tolerant, 
multipurpose tree species, many of which provide both 
ecological and socio-economic benefits, were selected 
through consultative workshops with farmers (Table 1).

The second planned comparison involved planting 
basins. While basins have long been promoted in arid 
areas of SSA, including Kenya, questions remain regard-
ing the most appropriate size of basin and soil treatment 
for different farming contexts (Danjuma and Mohammed 
2015). Farmers compared Zea mays (maize) yield in differ-
ent basin sizes and manure treatments against their usual 
cultivation practices of ox plough or hand hoe cultivation. 
This study focused on the intrahousehold dynamics and 
gender relations associated with farmers’ involvement in 
these PCs and their implementation of the practices.

Study sites
The study was conducted across six sub-counties in Macha-
kos, Makueni, and Kitui counties in eastern Kenya (Figure 
1). This semi-arid region is characterized by small-scale, 
rain-fed agriculture subject to frequent drought and crop 
failures caused by increasingly unreliable rainfall (KNBS 
2019). Agricultural productivity is limited by extensive land 
degradation and many rural households experience food 
insecurity (KFSSG 2019). The sites were selected to cover 

Table 1. Tree species distributed by the project (Magaju et al. 2020), their uses and environmental and 
socio-​economic benefits (Orwa et al. 2009).

Tree Species Uses and Benefits Total Seedlings Planted

Mangifera indica (mango) Fruit, apiculture, timber, firewood, charcoal, shade/shelter, 
tannin/dyes, medicine, soil improvement: mulch

15,226

Melia volkensii (melia) Timber, apiculture, livestock fodder, pesticide 7,330
Azadirachta indica (neem) Erosion control, medicine, pesticide, timber, fruits, charcoal, 

shade/shelter, tannin/dyes
5,618

Senna siamea (Siamese senna) Livestock fodder, erosion control, firewood, charcoal, timber, 
soil improvement: mulch, medicine, shade/shelter, tannin/dyes

3,905

Moringa oleifera (moringa) Vegetable/oil, erosion control, livestock fodder, apiculture, 
fibre, tannin/dyes, medicine, soil improvement: mulch

1,702

Carica papaya (pawpaw) Fruit, medicine 1,068
Calliandra calothyrsus (Calliandra) Livestock fodder, erosion control, apiculture, firewood, fibre, 

shade/shelter, soil improvement: nitrogen fixing and mulch
348
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a range of socio-ecological conditions and vary in average 
annual precipitation and temperature (Table 2) and their 
proximity to urban centres (Figure 1), influencing their 
connectivity to markets, off-farm employment opportuni-
ties and agricultural potential.

Data Collection and Analysis
In 2018, structured surveys were conducted with 1,293 
and 511 farmers across the six sites to monitor the tree 
planting and basin PCs, respectively (Table 3). These sur-
veys included questions detailing who was involved with 
decision-making and implementation. A household survey 
was also used to collect basic socioeconomic data on each 
farmer and their household (Winowiecki et  al. 2019). 
All surveys were administered using Open Data Kit Col-
lect installed on smart-phones (Hartung et al. 2010) and 
by trained enumerators who spoke the local language 
(Kamba). Descriptive analysis of survey data was con-
ducted in R software version 3.6.3 (R Core Team 2020).

We conducted interviews with 62 farmers and con-
ducted 12 sex-segregated focus group discussions (FGDs) 

to explore patterns arising from the surveys (Table 3). Key 
areas of inquiry included: how decisions over the PCs and 
agricultural innovations, in general, are made; women’s 
agency—specifically, their ability to influence uptake deci-
sions (Kabeer 1999); gender-related roles and norms sur-
rounding farming activities and divisions of labor within 
the household; and the benefits and challenges associated 
with tree planting and basins.

FGDs included the use of vignettes (short stories) to 
explore community-level trends in decision-making. This 
involved reading to participants vignettes depicting differ-
ent levels of consultation over the uptake of agricultural 
innovations. These vignettes were developed to cover a 
range of decision-making dynamics and included the vari-
ous types of consultation identified from interviews. Each 
participant was asked to vote, in private, on which male 
and female vignette best described how men and women 
within their community typically make uptake decisions. 
Voting results then formed the basis for further discus-
sion around men’s and women’s involvement in uptake 
decisions, including participants’ reasons for choosing 

Figure 1. Map of study sites and survey locations in Machakos, Makueni and Kitui counties in eastern Kenya.

Table 2. Climatic information for study sites. Statistics presents: mean (SD) annual precipitation (Funk et al. 2015) 
and annual temperature (Sparks 2018).

Machakos County Makueni County Kitui County
Mwala Yatta Kibwezi East Mbooni East Waita Lower Yatta

Annual average  
precipitation (mm)

866.6  
(198.4)

710.9  
(189.0)

609.9  
(166.9)

689.7  
(187.0)

768.3  
(220.2)

617.9  
(163.6)

Annual average  
temperature (C°)

21.2 23.0 25.2 23.1 25.4 23.1
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a particular vignette and their perceptions on spousal 
disagreement and negotiation regarding uptake decisions.

For the interviews and FGDs, stratified random sam-
pling was used to ensure the representation of men and 
women involved in the two PCs. However, our resulting 
sample shows a bias towards women since men were often 
engaged in off-farm activities and were unavailable to par-
ticipate. For the interviews, questions were translated into 
Kamba and piloted with eight farmers. All interviews were 
audio-recorded and transcribed into English. Following 
data collection, qualitative analysis was performed using 
NVivo 11 software (NVivo 11, QSR International, Don-
caster, Australia). Textual data from interview transcripts 
and notes from FGDs were deductively coded for content 
analysis using a coding tree developed from the interview 
and FGD facilitation guides. Additional codes were later 
inductively developed based on dominant topics raised 
by participants.

Results

Farmer and Household Characteristics
The majority of farmers involved in the PCs were married, 
aged between 36–55 and female (Table 4). However, a 
higher percentage of men were involved in the tree plant-
ing PC than the basin PC. We also saw several differences 
in farmer characteristics across sites. A higher percentage 
of participants in Mwala saw farming as their primary 
source of income, were more food secure and male. This 
likely reflects Mwala’s better connection to urban markets 
and more favourable farming conditions, resulting in men 
being more interested in investing in agricultural innova-
tions. Similarly, 49% of Makueni participants reported 
having a secondary source of income from off-farm activi-
ties, compared to only 35% and 22% in Kitui and Machakos 

counties, respectively. This likely reflects the high rates of 
male outmigration and off-farm employment found in 
Makueni County (Crossland et al. 2021). Households in 
Kitui were also less well-off than in Machakos and Makueni 
counties, in that they were more dependent on food aid, 
less connected and live in less permanent housing.

Household’s Decision to Take Part 
in the Planned Comparisons
Our survey indicated that the household’s decision to 
participate in the PCs was most often made by men and 
women respondents independently, although sometimes 
jointly with their spouse (Table 5)—a trend reflected in our 
interviews, with 63% and 69% of men and women having 
self-decided over the PCs, respectively. However, surveyed 
men’s and women’s involvement in this decision varied with 
restoration practice and respondent’s gender and marital 
status, likely reflecting differences in labor requirement 
and the gender-related roles and norms surrounding tree 
tenure and outputs from innovations. For married respon-
dents, more men than women reported that their spouse 
alone had decided to be involved in the basin PC, possibly 
reflecting that basins are mainly used to grow maize for 
household consumption—a predominantly female respon-
sibility. For tree planting, there were fewer joint decisions 
and more men than women made the decision alone, likely 
reflecting local customary norms surrounding tree tenure, 
with tree planting and felling traditionally a male domain 
(Kiptot and Franzel 2012). Greater joint decision-making 
over the basin PC compared to the tree planting PC could 
also reflect that, compared to tree planting, digging basins 
involved substantial labor contributions from other house-
hold members (Figure 2). Nevertheless, it should be noted 
that disparities in men’s and women’s answers may also be 
because men are systematically less likely than women to 

Table 3. Gender of study participants involved in the surveys, interviews and focus group discussions in each site.

Machakos Makueni Kitui
Mwala  

(n = 145)
Yatta  

(n = 357)
Kibwezi East  

(n = 322)
Mbooni East  

(n = 189)
Mwingi East  

(n = 582)
Kitui Rural  
(n = 378)

Total  
(n = 1973)

Planting basin survey 
Men 14 7 25 13 20 24 103
Women 26 34 65 62 73 148 408

Tree planting survey
Men 33 53 34 44 203 62 429
Women 45 238 158 47 260 116 864

Individual interviews
Men 2 4 4 3 3 3 19
Female 8 7 7 8 6 7 43

Focus group participants
Men 5 6 7 5 9 9 41
Female 12 8 22 7 8 9 66
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report women’s involvement in farming decisions (Deere 
and Twyman 2012, Anderson et  al. 2017, Ambler et  al. 
2019). Unmarried respondents largely self-decided over 
the PCs, with no discernable differences with gender or 
practice.

Intrahousehold Decision-Making Dynamics
Although our survey suggested that uptake decisions were 
largely made individually, our FGDs revealed a more com-
plex story and that, although initiated by individuals who 
attend agricultural workshops, acting on this decision often 
still involved some form of consultation between husband 
and wife. During the vignette exercise, over three-quarters 
of FGD participants indicated stories depicting some form 
of consultation as best-representing how men and women 
in their community take decisions (Table 6).

Asked why spouses usually consult over uptake deci-
sions, both men and women explained that consultation 
helps avoid conflict within the household and that those 
who do not consult may miss out on valuable farming 
advice. Consultation was also used, particularly by men, 
to ensure household members felt included in a decision 
and would support an activity by providing their labor. 
For example, wives excluded from decisions over tree 
planting might be less likely to “protect the trees” or “help 
manage them”. Similarly, women reported that if a man 
fails to consult their wife, “the project will not go forward 
because women are the tree caretakers”, or that she may 
challenge his decision: “[the husband] doesn’t want there 
to be conflict, so he consults his wife, otherwise she would 
ask ‘why did you buy this species?!’ ”.

Unlike the vignettes representing women, FGDs were 
more divided over which of the vignettes depicting men 
were most representative. Although most men and women 

voted for the male vignette with the highest level of consul-
tation, a substantial number voted for the vignette where 
the man alone decides to buy the trees but consults his 
wife on where to plant them. Some men explained that 
they prefer not to tell their wives that they are buying tree 
seedlings so their wives cannot disagree. One man asserted, 
“if the man asks whether to spend money on trees [his wife] 
would disagree with buying them and want to spend the 
money on other things. But if you go buy them, you have 
them and she cannot disagree”, while others argued that as 
the household head and likely providing the capital, men 
decide whether or not to purchase trees, not their wives.

Referring to the vignette with the most votes, we asked 
participants what would happen should the couple disagree 
over which tree species to plant. Both men and women 
commonly explained that when couples disagree, they 
usually look to negotiate a compromise and would most 
likely decide to buy half of the trees based on the wife’s 
preferences and the other half based on the husband’s 
choice. One group of men even claimed that they would 
“go with the wife’s idea because she is the one who takes 
care of management if the husband is not on the farm”. Men 
and women emphasised that disagreements over farming 
activities are best avoided since they can lead to the divi-
sion of household resources, delay time-sensitive activities 
such as planting, and even result in divorce. Nevertheless, 
asked what would happen should a disagreement persist, 
women reported that they would likely “stay silent” since 
their husband, as the household head, has the final say and 
must be respected.

Men and women reported that disagreements over 
uptake decisions are often due to only one household 
member attending workshops, most often the wife. In one 
group, men stated that “changing the mindset” of those who 

Table 5. Those involved in the household’s decision to participate in the planned comparisons. Statistics presented: 
count (%) and Fisher’s exact test (two-sided). Unmarried includes single, divorced and widowed.

Who decided to be involved in the planned comparison?
p-value

Myself Jointly Spouse Other 
Planting basins
Married women (n = 345) 209 (61%) 125 (36%) 2 (1%) 9 (3%)

< 0.001
Married men (n = 94) 54 (57%) 30 (32%) 8 (9%) 2 (2%)
Unmarried women (n = 44) 43 (98%) 0 (0%) 0 (0%) 1 (2%)

—
Unmarried men (n = 3) 3 (100%) 0 (0%) 0 (0%) 0 (0%)
Tree planting
Married women (n = 758) 521 (69%) 200 (26%) 23 (3%) 14 (2%)

< 0.001
Married men (n = 382) 322 (84%) 48 (13%) 6 (2%) 6 (2%)
Unmarried women (n = 106) 104 (98%) — — 2 (2%)

0.587
Unmarried men (n = 47) 45 (96%) — — 2 (4%)
Married women
Planting basins (n = 345) 209 (61%) 125 (36%) 2 (1%) 9 (3%)

< 0.001
Tree planting (n = 758) 521 (69%) 200 (26%) 23 (3%) 14 (2%)
Married men 
Planting basins (n = 94) 54 (57%) 30 (32%) 8 (9%) 2 (2%)

< 0.001
Tree planting (n = 382) 322 (84%) 48 (13%) 6 (2%) 6 (2%)
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Table 6. Responses from focus group participants to male and female vignettes on the uptake of new technologies.

Women’s vignettes—attending a training on a new farming practice Men (n = 50) Women (n = 66)

Consultation

Faith talked to her husband and explained what she had learnt and 
how it would benefit the farm. He then agreed on trying the new 
practice and allowed her to make the decisions about it.

76% (38) 80% (53)

Veronica also talked to her husband, but he was not convinced 
because he did not attend the training. She insisted and after a long 
discussion the husband finally agreed but he then set the conditions 
for trying the new practice, like where on the farm and with which 
crops.

6% (3) 11% (7)

No consultation

Margaret had to ask her husband for permission to apply her new 
knowledge but he refused immediately without further discussion. 
She could not try the new practice.

12% (6) 2% (1)

Jane went straight to the field and started to try out what she learned. 
She did not consult anyone.

6% (3) 8% (5)

Men’s vignettes—buying tree seedlings from the local nursery Men (n = 54) Women (n = 66)

Consultation

Alex asked his wife what she thought about buying tree seedlings and 
which species would be best for their farm and where to plant them.

48% (26) 42% (28)

Peter decided to buy the seedlings on his own but asked his wife 
about which species would be best for the farm and where to plant 
them.

33% (18) 39% (26)

No consultation

James also decided to buy the seedlings on his own. He came home 
and informed his wife about the seedlings and where he was going to 
plant them.

17% (9) 15% (10)

Sammy bought the tree seedlings on his own, came home and 
planted them. He did not consult anyone.

2% (1) 3% (2)

do not attend a workshop can be challenging and that men 
are “resistant and reluctant to change when they have not 
seen [an innovation] work”. Asked how such challenges 
might be overcome in the future, women proposed that 
a woman could ask their husbands to choose where on 
the farm to test the practice. This way, they could see if 
it worked before scaling to the rest of the farm. A similar 
solution, closely resembling the PC approach, was also pro-
posed by one group of men: “they can try the [innovation] 
on one part of the farm and show the results to convince 
the one who did not attend. They can do one acre according 
to the man, one acre according to the woman, and then 
they see the results”.

Factors Influencing Women’s 
Agency Over Decisions
Our interviews and FGDs indicated that off-farm employ-
ment and outmigration of men influences women’s agency 
over farming decisions. Asked how men and women within 
their household spend their time when they are not farm-
ing, 84% of interviewees reported that men are involved in 
off-farm income activities, many of whom were reported to 
work as casual labors in Nairobi or Mombasa. Conversely, 
only 31% of interviewees reported that women within 
their household had off-farm income. Several women 
interviewees reported that their husbands had given them 
full control over the day-to-day management of the farm 

in their absence. One woman explained, “I can call my 
spouse to discuss farming issues, but he might seem not 
to understand what I am saying. In such cases I make 
decisions such as what to plant on what plot, digging of 
the basins and also terraces”. Women’s FGDs also reported 
that women with husbands who work away tend to exer-
cise greater agency in farming decisions: “if men are not 
around, women make the decisions about the [farm], if 
they are around then they consult their husbands”. Yet, 
several women stressed that they must still consult their 
absent husbands over the phone.

Women’s FGDs reported that their involvement in agri-
cultural workshops had increased in recent years since men 
now “go where the money is”. This had contributed to an 
increase in their influence over farming decisions, with 
women now more appreciated by their family members 
because of the knowledge that they gain from attending 
workshops. Asked how their families reacted the last time 
they tried an innovation, women recounted direct expe-
riences associated with the basin PC where, once their 
husbands saw that the basins produced high yields, they 
had gained more freedom over decisions such as where to 
dig the basins and what to plant in them. In some cases, 
women reported being encouraged to try other innova-
tions and receiving additional support from their family 
members, such as agricultural inputs, money for hiring 
labor, and assistance with digging the basins.
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Figure 2. Upset plots of who was involved in A) digging the planned comparison planting basins, B) preparing land 
using farmers usual cultivation practice; C) planting the planned comparison tree seedlings, and D) watering the 
planned comparison tree seedlings. Upset plots employ a matrix-based layout to show intersections of sets and 
their frequencies (e.g., data from a multiple response question) (Conway et al. 2017). The bottom left bar chart 
shows the total number of respondents that selected each answer (set), the dot plot displays the various answer 
combinations (intersections), and the upper bar chart shows the number of respondents who answered using each 
combination (intersection size).
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Gendered Labor Patterns
Our survey indicated that who was involved in imple-
menting the PCs varied with restoration practice and 
respondent’s gender and marital status (Figure 2 and Table 
7). For married respondents, we saw a higher incidence of 
both male and female labor having been used to dig basins 
compared to planting trees, which was a more individual 
activity. Compared to married men, more women respon-
dents reported that joint labor had been used to implement 
the PCs. Among married respondents, we also saw a higher 
incidence of joint labor for watering the trees than planting 

them, likely reflecting women’s greater involvement in tree 
aftercare. For unmarried men and women, we saw a lower 
incidence of joint labor for both PCs.

Our survey also showed a higher incidence of female-
only and male-only labor used to dig basins compared to 
farmers’ usual cultivation practices (Figure 2 and Table 7). 
This was slightly more pronounced for female-only labor 
suggesting a shift from male to female labor with uptake of 
basins. Several women FGDs explained that using basins 
had increased the amount of farm work undertaken by 
women as, before taking up the basins, they had been less 
involved in land preparation activities. This trend varied 
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across sites (Figure 3). For example, men in Mwala were 
more involved in digging basins than men in other sites, 
reflecting that men in Mwala are likely more engaged 
in farming given the site’s relative agricultural potential 
and market connectivity. Similarly, we saw the largest 
increase in women’s participation in Kibwezi East and 
Yatta, sites associated with high male outmigration and 
off-farm employment.

Trade-offs Between Workloads and Benefits
Despite the majority of surveyed men and women report-
ing that using basins had increased the time taken to pre-
pare the land for planting, a sizable proportion reported 
that using basins had reduced the overall amount of time 
they spend working on their farm (Table 8). FGDs and 
interviewees attributed this to basins requiring less weeding 
than their usual cultivation practices. FGDs also reported 
that using basins helps spread labor demand throughout 
the year since they can be dug throughout the dry season.

Although digging basins takes more time than other 
cultivation practices, both men and women FGDs reported 
that basins are more productive because of their ability to 
capture run-off, control erosion and increase soil fertil-
ity, and worth the additional time investment, especially 

when rainfall is limited. Furthermore, women argued that 
digging basins did not affect their ability to perform other 
responsibilities since they set aside time to dig them and 
had formed labor exchange groups to help each other dig 
the basins (as reflected in Figure 2 by the higher incidence 
of “group labor” for digging basins).

While the project trees were still young and not yet 
producing, the main expected benefit and reason for inter-
viewees choosing to plant the tree seedlings was income 
from fruit and timber sales, followed by increased soil 
fertility through leaf decomposition and reduced soil ero-
sion. Unlike the basins, the vast majority of survey respon-
dents reported that the tree planting PC had increased 
the amount of time they spend working on their farm 
(Table 8). Nevertheless, most interviewees reported that 
since tree planting was a one-day activity with limited 
follow-up, their involvement in the PC had not impacted 
their ability to perform other activities. The majority of 
survey respondents, regardless of gender and marital 
status, reported that over the next 12 months they planned 
to dig more basins and plant more trees on their farm 
(Table 9). Reasons for not digging more basins or plant-
ing more trees centred on labor and financial constraints, 
respectively (Table 10).

Table 7. Gender of those involved in: digging the basins, planting and watering the trees, and preparing land using 
farmer’s usual cultivation practice, grouped by survey respondents’ gender and marital status. Statistics presented: 
count (%) and Fisher’s exact test (two-sided).

Gender of Those Who Provided Labor
p-value

Men Only Men and Women Women Only
Digging the planting basins
Married women (n = 331) 36 (11%) 167 (50%) 128 (39%)

< 0.000
Married men (n = 93) 53 (57%) 40 (43%) 0 (0%)
Unmarried women (n = 52) 8 (15%) 13 (25%) 31 (60%)

—
Unmarried men (n = 3) 2 (66%) 1 (33%) 0 (0%)
Farmer’s usual cultivation practice
Married women (n = 331) 26 (8%) 210 (63%) 95 (29%)

0.002
Married men (n = 94) 41 (45%) 51 (54%) 1 (1%)
Unmarried women (n = 50) 5 (10%) 24 (48%) 21 (42%)

—
Unmarried men (n = 3) 3 (100%) 0 (0%) 0 (0%)
Planting the tree seedlings
Married women (n = 701) 132 (19%) 225 (32%) 344 (49%)

< 0.000
Married men (n = 359) 305 (85%) 51 (14%) 3 (1%)
Unmarried women (n = 122) 12 (11%) 33 (27%) 75 (61%)

0.007
Unmarried men (n = 49) 41 (84%) 8 (16%) 0 (0%)
Watering the tree seedlings
Married women (n = 678) 22 (3%) 251 (37%) 405 (60%)

< 0.000
Married men (n = 352) 268 (76%) 78 (22%) 6 (2%)
Unmarried women (n = 124) 8 (6%) 26 (21%) 90 (73%)

0.193
Unmarried men (n = 51) 39 (76%) 12 (24%) 0 (0%)
Married women
Digging the basins (n = 331) 36 (11%) 167 (50%) 128 (39%)

< 0.000
Planting the trees (n = 701) 132 (19%) 225 (32%) 344 (49%)
Married men
Digging the basins (n = 93) 53 (57%) 40 (43%) 0 (0%)

< 0.000
Planting the trees (n = 359) 305 (85%) 51 (14%) 3 (1%)
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Figure 3. Gender of those involved in A) digging the planned comparison planting basins, and B) preparing land 
using farmer’s usual cultivation practice, in each study site.

Table 8. Reported impact of being involved in the tree planting and planting basin planned comparisons on survey 
respondent’s time spent preparing land for planting and their overall amount of time spent working on their farm. 
Statistics presented: count (%) and Fisher’s exact test (two-sided).

Increased Decreased Same p-value
Impact of basins on time spent preparing land
Married women (n = 345) 268 (78%) 58 (17%) 19 (6%)

0.302
Married men (n = 94) 68 (72%) 17 (18%) 9 (10%)
Unmarried women (n = 44) 37 (84%) 2 (5%) 5 (11%)

—
Unmarried men (n = 3) 1 (33%) 2 (66%) 0 (0%)
Impact of basins on overall time on farm
Married women (n = 345) 195 (57%) 130 (38%) 20 (6%)

0.050
Married men (n = 94) 55 (59%) 28 (30%) 11 (12%)
Unmarried women (n = 44) 24 (55%) 13 (30%) 7 (16%)

—
Unmarried men (n = 3) 1 (33%) 1 (33%) 1 (33%)
Impact of trees on overall time on farm
Married women (n = 758) 501 (66%) 49 (7%) 208 (27%)

< 0.000
Married men (n = 382) 300 (79%) 19 (5%) 63 (16%)
Unmarried women (n = 106) 70 (66%) 6 (6%) 30 (28%)

0.427
Unmarried men (n = 47) 36 (77%) 1 (2%) 10 (21%)
Impact on overall time on farm: married women
Planting basins (n = 345) 195 (57%) 130 (38%) 20 (6%)

< 0.000
Tree planting (n = 758) 501 (66%) 49 (7%) 208 (27%)
Impact on overall time on farm: unmarried women
Planting basins (n = 44) 24 (55%) 13 (30%) 7 (16%)

< 0.000
Tree planting (n = 106) 70 (66%) 6 (6%) 30 (28%)
Impact on overall time on farm: married men
Planting basins (n = 94) 55 (59%) 28 (30%) 11 (12%)

< 0.000
Tree planting (n = 382) 300 (79%) 19 (5%) 63 (16%)

Implications and Recommendations

Three key insights emerge from our study. First, in married 
households the uptake of restorative farming practices is 
generally not a unitary decision made by individuals acting 
alone, but involves some form of consultation between hus-
band and wife. Secondly, multiple social dimensions inter-
sect to shape men’s and women’s interest in, contributions 
to, and benefit from different restoration practices. These 
include the gender-related roles and norms surrounding 

the use and control of household resources and outputs 
from innovations, and vary with local socio-economic 
context. Finally, the intrahousehold dynamics that under-
pin adoption processes are shaped by women’s increasing 
involvement in innovation processes and broader societal 
changes, particularly the outmigration of rural men. In 
the following section, we discuss these three insights and 
their implications for scaling-up on-farm restoration in 
eastern Kenya and set out several recommendations for 
more inclusive and gender-responsive restoration efforts.
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Table 9. Whether survey respondents planned to dig more basins or plant more trees in the next 12 months. Statis-
tics presented: count (%) and Fisher’s exact test (two-sided).

Yes p-value
Do you plan to dig more planting basins next season?
Married women (n = 345) 304 (88%)

0.856
Married men (n = 94) 84 (89%)
Unmarried women (n = 44) 37 (84%)

—
Unmarried men (n = 3) 1 (33%)
Do you plan to plant more trees next season?
Married women (n = 758) 571 (75%)

0.770
Married men (n = 382) 291 (76%)
Unmarried women (n = 106) 83 (78%)

0.677
Unmarried men (n = 47) 35 (74%)

Intrahousehold Approaches to 
On-farm Restoration
Based on our findings, we argue that in the eastern drylands 
of Kenya, employing an intrahousehold approach to res-
toration is likely to increase both the uptake of restoration 
practices and the success and equity of on-farm restoration 
efforts. A common assumption in agricultural development 
is that the household head, often a man, is the primary 
decision-maker over farming-related activities. Our study 
challenges this notion and illustrates that, at least in eastern 
Kenya, decisions over the uptake of restorative farming 
practices are often initiated by women and usually involve 
some form of consultation between husband and wife. 
These findings further contribute to growing evidence that 
households in SSA often employ different decision-making 
dynamics with varying degrees of consultation, and that 
the household head is not always the sole decision-maker 
(Doss and Meinzen-Dick 2015, Meijer et al. 2015, Doss 
and Quisumbing 2020).

Assumptions about who is involved in uptake deci-
sions are likely to have important implications for the 
uptake of on-farm restoration efforts. Although our study 
only included those who had implemented the PCs, our 
findings indicate that the uptake of restoration practices 
may be constrained by the fact that only one household 
member usually attends training workshops, and that 
women can find it challenging to persuade their husbands 
of the potential benefits from an innovation. Restoration 
projects engaging only one household member without 
considering the whole household and all of those involved 
in uptake decisions may be constraining greater uptake of 
restoration practices. Consequently, we recommend that 
initiatives aiming to restore degraded farmlands identify 
clearly who within the household is involved in uptake 
decisions. Furthermore, while our surveys and interviews 
included only one member from each household, recent 
studies indicate that interviewing both spouses within a 
household can provide a richer and more nuanced under-
standing of intrahousehold decision-making dynamics 
(Acosta et al. 2019, Ambler et al. 2019, Bernard et al. 2020).

Who is involved in uptake decisions is also likely to influ-
ence the success and sustainability of restoration efforts. For 
instance, several studies indicate that joint decision-making 
between husband and wife over tree planting is associated 
with higher densities of on-farm trees than when decisions 
are made alone (Wanyoike 2001, Meijer et  al. 2015). As 
argued by Kiptot and Franzel (2012) and supported by our 
findings, this is likely partially explained by both husband 
and wife on jointly managed farms providing labor for tree 
establishment. Similar to Shibata et al. (2020), we found that 
men’s and women’s involvement in uptake decisions was 
strongly related to their labor contributions in implement-
ing and managing an innovation. In our study, consultation 
was seen, especially by men, as a means of assuring buy-in 
from other household members and securing the success of 
an innovation, as illustrated by spousal consultation being 
perceived as critical for successful tree establishment since 
women are heavily involved in caring for young trees.

Men’s and women’s participation in implementing an 
innovation is also likely to influence their authority over 
the resulting outputs (e.g., crops and income), and there-
fore the distribution of benefits from on-farm restoration 
efforts (Shibata et al. 2020). To increase both the uptake 
of practices and the success and equity of on-farm resto-
ration efforts, we recommend that initiatives employ an 
intrahousehold approach, and look to encourage joint 
decision-making and couple attendance at workshops and, 
in situations when couple attendance is not possible, pro-
vide women with additional training in negotiation skills. 
Furthermore, the PC approach was proposed by study par-
ticipants as a potential mechanism for negotiating the trial 
of an innovation. Encouraging on-farm experimentation 
could therefore provide a potential pathway to engaging 
the wider household in on-farm restoration activities and 
increasing uptake.

Gendered Interests, Contributions 
and Benefits from Restoration
We recommend that initiatives seek to understand the 
gender roles and relations that underpin different groups 
of men’s and women’s access and control of household 
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Understanding these social dimensions begins with con-
ducting gender analysis of restorative farming practices. 
For instance, initiatives could look to integrate tools from 
existing assessment methodologies into project activities, 
for example, tools from the INGENAES toolkit (Manfre 
et al. 2017), GENNOVATE methodology (Petesch et al. 
2018), or other gender-transformative approaches (FAO 
et al. 2020).

Furthermore, similar to other studies (Baudron et  al. 
2007, Nyanga et al. 2012), we found evidence that using 
basins can alter when associated farming activities occur 
(i.e., land preparation), how long they take (i.e., weed-
ing) and who is involved. Despite a potential increase in 
their labor burden, women perceived digging basins to be 
worthwhile. These findings highlight the importance of 
understanding how restoration efforts influence the men’s 
and women’s workloads, but also how farmers perceive 
and value their time and benefits from these practices 
(Njuki et al. 2014, Theis et al. 2018). While quantitative 
approaches to cost-benefit analysis might conclude that the 
time spent digging basins is not worthwhile, farmers, espe-
cially women, may value costs and benefits differently and 
perceive that the benefits outweigh the labor requirement. 
We recommend that initiatives conduct gender analysis of 
innovations not only during their design but also follow-
ing their uptake, and include the views and perceptions of 
project beneficiaries when assessing the costs and benefits 
from restoration activities.

Changes in the Wider Social Context 
of On-farm Restoration
As our study demonstrates, the intrahousehold roles and 
relations underpinning adoption processes are, in turn, 
shaped by women’s increasing involvement in agricultural 
innovation and broader societal changes, particularly the 
outmigration of rural men. In line with a growing litera-
ture (Chant and Radcliffe 1992, Yabiku et al. 2010, Saha 
et al. 2018), our findings show that women with migrant 
husbands often have greater agency over farming decisions 
than women with resident husbands. Furthermore, we 
found that women are heavily involved in uptake decisions, 
including those regarding tree planting, and that even 
women with resident husbands may be able to contest res-
toration decisions. These findings challenge the narrative 
that men in eastern Kenya are the chief decision-makers 
over farming and tree planting (Muok et al. 1998, Kiptot 
et al. 2014), and likely reflect women’s increased participa-
tion in agricultural workshops and farm management in 
the absence of their male relatives (Crossland et al. 2021). 
Similar to other studies, our findings indicate that when 
women attend agricultural workshops and are allowed to 
implement their knowledge, they gain more confidence 
and recognition that can lead to greater agency in farming 
decisions (Nyasimi and Huyer 2017, Bullock and Tegbaru 
2019).

Table 10. Ten most frequently used words by survey 
respondents when explaining why they did not intend 
to dig more planting basins (n = 60) or plant more 
trees (n = 316).

Tree Planting Planting Basins
Word Frequency Word Frequency
Lack 103 Labor 19
Money 78 Intensive 11
Water 68 Time 11
Maintain 48 Season 8
Purchase 46 Consuming 6
Capital 43 Dig 6
Lacks 40 Man 6
Seedlings 31 Power 6
Buy 28 Tedious 6
Funds 28 Lack 5

resources, and their interest in, contribution to, and benefit 
from different restoration practices. In our study, men’s and 
women’s authority over uptake decisions were shaped by 
gender norms surrounding the use and control of resources 
and outputs from restoration practices. For instance, wom-
en’s greater interest and authority over the basin PC likely 
reflects that basins are associated with growing food for the 
family, a domain generally seen as a woman’s responsibil-
ity. Similarly, men’s greater interest and self-decision over 
the tree planting PC likely reflects customary norms sur-
rounding land and tree tenure (Kiptot and Franzel 2012).

In SSA, men typically have greater authority over land 
and agricultural enterprises that generate high revenues 
(Njuki et al. 2011). This includes agroforestry enterprises 
involving high-value products (Kiptot and Franzel 2012). 
Although the project trees were still young and not yet 
producing, most seedlings planted were of species with 
high commercial value for fruit or timber, potentially fur-
ther explaining men’s greater interest and involvement in 
the tree planting PC compared to the basin PC. Given that 
men’s and women’s rights over land and trees shape their 
incentives to plant trees and invest in land-based measures 
(Meinzen-Dick 2006, Mukadasi and Nabalegwa 2007, Lovo 
2016), it is essential that restoration initiatives identify 
the key gender-tenure interactions within a locality, and 
how these relate to the uptake of different innovations, the 
distribution of benefits within the household, and gender-
equitable outcomes.

Our study also reveals that intrahousehold decision-
making and labor dynamics vary with marital status and 
male absence associated with off-farm employment and 
outmigration. These findings contribute to a growing 
awareness that multiple social dimensions intersect with 
gender to shape men’s and women’s interest in, contribution 
to, and benefit from agricultural innovations (Carr and 
Thompson 2014), including age and position in household 
(Crossland et al. 2021, LaRue et al. 2021), wealth (Shibata 
et al. 2020), and kinship structures (Meijer et al. 2015). 
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Nevertheless, while women may be gaining agency over 
farming decisions, there is rising concern that male outmi-
gration may result in negative consequences for women’s 
welfare (Saha et  al. 2018). For instance, the absence of 
male members during peak farming periods may increase 
agricultural workloads for women and reduce time avail-
able for household tasks and child care (Slavchevska et al. 
2016). Given that on-farm restoration efforts are often 
labor-intensive, their promotion in regions experiencing 
increasing male outmigration risks placing the burden of 
restoration disproportionally on women. While beyond 
the scope of this study, the impact of male outmigration 
on the capacity of rural households to restore degraded 
lands is a pressing issue for future research.

Our findings also illustrate that, if on-farm restoration 
efforts are to meet both social and ecological objectives, 
deliberate actions may be needed to further shift gender 
relations in a direction that increases women’s agency in 
respect of farming decisions. Despite women’s increased 
involvement in workshops and uptake decisions, it is 
evident that asymmetries in decision-making authority 
persist. Women’s ability to implement innovations across 
the farm largely depended on some form of pro forma 
consultation with their husbands and even women with 
absent husbands were often still obligated to consult their 
spouse. These findings are similar to other studies in SSA, 
including those conducted elsewhere in Kenya (Acosta 
et al. 2019, Bullock and Tegbaru 2019, Shibata et al. 2020). It 
is also worth noting that most women involved in our study 
were older, married, and had access to land. Our results 
likely overlook considerable variation in the experiences 
of different groups of women, with older women likely 
better able to negotiate access to land, influence decisions 
and have more free time to attend agricultural workshops 
than younger women (Rietveld 2017).

While women’s participation in agricultural work-
shops alone is unlikely to transform entrenched gender 
norms, integrating deliberate actions to address inequi-
table gender relations in project design and implementa-
tion, show promise (Kantor et al. 2015, Cole et al. 2020, 
Lecoutere and Wuyts 2020). For instance, in Uganda a 
research project employing participatory approaches that 
aimed to address gender inequalities, resolve conflict, 
and foster collaboration and negotiation is reported to 
have achieved substantial gains in strengthening women’s 
rights to forest and tree resources and their inclusion 
in community forestry decisions (Mukasa et  al. 2016). 
Through integrating gender-transformative approaches 
and using project activities to facilitate critical awareness 
and discussion of gender-inequitable relations, we argue 
that initiatives could not only overcome gender-based 
constraints to scaling-up on-farm restoration efforts, but 
provide a platform for social learning and the transforma-
tion of inequitable gender relations within households and 
the wider community.

Conclusion

In this study, we demonstrate that successful restoration 
activity in the eastern drylands of Kenya will only be 
achieved with careful consideration of how gender dimen-
sions feed into decision-making. This requires understand-
ing the intrahousehold dynamics surrounding innovation 
uptake and the distribution of resulting benefits. We argue 
that employing an intrahousehold approach to restora-
tion is likely to increase both the uptake of practices and 
the success and equity of on-farm restoration efforts. We 
recommend that restoration initiatives seek to understand 
the gender roles and relations that underpin different 
groups of men’s and women’s access to and control of 
household resources, and their interest in, contribution 
to, and benefits from different innovations. Our findings 
illustrate the importance of understanding intrahousehold 
decision-making patterns and that, if on-farm restoration 
efforts are to meet both social and ecological objectives, 
deliberate actions may be needed to shift gender relations 
in a direction where women have increased voice over 
farming decisions.
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