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ABSTRACT

Purpose: Empirical evidence suggests that climate-smart agriculture (CSA) practices
will promote resilience against climate change. We explored location-specific CSA
practices and strategies for adoption in two communities (Zango and Kofa) in the
North-Western Nigerian drylands.

Design/methodology/approach: Mixed methods design was employed with thirty
smallholders per community selected from a baseline study of 220 smallholders from
the two study communities. Smallholders were engaged in a farmer participatory
learning and action (PLA) on CSA adoption for resilience. Impacts of PLA were

evaluated six months post-implementation and barriers for adoption explored.

Findings: Pre- and post-PLA training indicated a change in confidence to adopt some
CSA practices. Both communities showed greater confidence (p<0.05) related to
solving climate-related problems and the use of fertiliser. Communities differed in
relation to other factors: Kofa exhibited improved confidence (71.4%) in solving water
challenges while Zango showed greater confidence (76%b) in relation to solving
environmental problems. We found gender-responsive CSA promote women

participation in farming.

Practical implications: A deep understanding of the underlying reasoning behind non-
adoption of CSA practices could support future climate resilience policies, and the

lead-farmer extension model could reduce extension agent-farmer ratio.

Theoretical implications: Identification of climate-smart agriculture practices and
their adoption confirms the benefit of participatory learning for transformation, in this
case empowerment of smallholders, including women, to adapt to climate change in a

wider sub-Saharan Africa context.

Originality/value: This study explores PLA application in supporting the uptake of
CSA practices for resilience and advancement of lead-farmer extension for reducing

extension agent-farmer ratio.

Keywords: Participatory learning and action (PLA); Extension; Smallholders; Climate-

smart agriculture; Adaptation; Barriers.



Introduction

Smallholders are responsible for producing most of the food consumed in sub-Saharan Africa
(SSA) (FAO 2017) with 70% being produced by women (AGRA 2014). Approximately 53%
of these smallholders are poor, and about 28% suffer from undernourishment. Many of these
smallholders rely on rainfed agriculture, are climate dependent and suffer low crop yields
(AGRA 2014). In addition, climate change and variability are part of the seasonal
experiences of smallholders especially those resident in drylands who have evolved
adaptation strategies to these uncertain and variable environments (Mortimore and Adams
2001). Despite this, it is suggested that collective community knowledge is limited to
anticipating weather events that have previously been experienced but not the additional
extremes that climate change is predicted to bring (Adger et al. 2011). Hence, planning by
farmers for rainfall dependent agriculture will be based on the expectation of both poor and
good rainfall (AGRA 2014).

Agriculture operates in a complex dynamic socio-ecological system with
unpredictabilities including policy, economic and climatic uncertainties (Darnhofer 2010,
2014). Site specific climate-smart agriculture (CSA) practices will play a vital role in
reducing the impact of climate change on food security, increase income of the most
vulnerable population and enhance smallholders’ resilience (FAO 2018, 2017). Publicly
provided agricultural extension will likely support the uptake of technologies such as CSA
(Aker 2011). Agricultural extension or advisory services are used to disseminate information
(Lamontagne-Godwin et al. 2018). Numerous methods have been used, ranging from
coercion, and law enforcement (Mukembo 2015), training and visits (T&V) (Venkatesan
1997), community and commodity-based extension, farming systems research and extension
(Roberts 1989) previously in a ‘top-down’ fashion (Mukembo 2015). The cost of reaching

these mostly dispersed and illiterate smallholders (Bamire, Fabiyi, and Manyong 2002) with



less access to mass media in SSA has been on the increase (Amungwa 2018). Secondly, the
impact of these top-down approaches in improving SSA agriculture are mixed (Aker 2011).
Critics of top-down (external knowledge) approach argue that promoters package practices
that do not consider ongoing (indigenous) innovations. This portrays a lack of respect for the

intellect and creativity of local farmers (Matthews 2017, Mortimore and Adams 2001).

Participatory approaches were later introduced due to the shortcomings of the top-
down extension to improve the welfare of farmers (Amungwa 2018). Approaches such as the
farmer field schools were introduced initially in India and later spread to SSA (FAO 2016).
This approach involved collaborative learning between researchers, and / or farmers and
extensionists, sometimes through participatory learning and action (PLA) that leads to
transformational change (Percy 2005, Amungwa 2018). PLA involves experiential learning
by communities and critical reflection which leads to empowerment (Mezirow 1990,
Freire 1972). The merits of PLA approaches to agricultural research that is ‘demand-driven’
(ground-up), and puts people at the centre of learning have been advocated in the literature
(de Vente et al. 2016, Reed 2008, Chambers 2005, Cooke and Kothari 2001, Martin and
Sherington 1997).

Critics of participatory approaches argue that while this approach aim to alter
existing power imbalance in a family or community by empowering the less privileged,
participation could reinforce power on the knowledge facilitator (expert) leading to more
disempowerment of the deprived (Mohan 2001, Arnstein 1969). Another obvious criticism
is the argument that participation fosters a binary and dichotomous notion of ‘insiders-
outsiders’; ‘expert-local’ knowledge and ‘beneficiary-facilitator’ (Kothari 2001, Chambers
2005). Also, participation can act as a means of obscuring ‘top-down’ approaches by
development project sponsors which can act as ‘rubber stamp’ and thus validate special

interests leading to bias (Cooke and Kothari 2001, Arnstein 1969). As such, external actors
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essentially usurp the autonomy of communities (Matthews 2017). Accordingly, this duality
oversimplifies complex social dynamics in participatory development approaches, thereby
concealing existing power imbalances (Kothari 2001).

Contrarily, participatory approaches will promote farming resilience if the process is
properly designed according to a specific context and stakeholder interests (de Vente et al.
2016, Mapfumo et al. 2013, Reed 2008, Martin and Sherington 1997). For instance, de Vente
et al. (2016) argued that the success of the participatory process depends on adequate
representation of stakeholders, structured facilitation in a professional way to balance power
relations among participants; empowerment of participants and supply of information for the

adaptation decision-making process.

Past studies on the adoption of agricultural innovations erroneously assume adoption
to be a linear process without acknowledging its complexity (Douthwaite and Hoffecker
2017). Often, the role of the beneficiaries in the process of adoption, development, and
demonstration of an innovation is neglected (Meijer et al. 2015) which constitute barriers to
adoption (FAO 2017). The urgency of climate change will require proactive responses that
are time-bound (Long, Blok, and Coninx 2015). It is anticipated that overcoming the barriers
to the adoption of CSA practices will enhance the resilience of smallholders to climate
change, and at the same time promote food security (Kpadonou et al. 2017). Certainly, the
adoption of improved science-based practices have been shown to be more successful if
participants are fully engaged in the process where they can share their experiences and

develop action plans (Mapfumo et al. 2013, de Vente et al. 2016).

CSA identification, valuation and prioritisation have been the bane of CSA adoption
in SSA (Andrieu et al. 2017). CSA innovations will support adaptation and agricultural

productivity in affected areas, which will be externally driven through training in climate-
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smart practices adoption (Long, Blok, and Coninx 2015) that merges community knowledge
and science. CSA promotion and capacity development for adoption requires change in
existing agricultural practices, behaviours and strategies of farmers (FAO 2017). Extension
services will play a key role in this regard so that the decision-making process of farmers will
be adapted towards being resilient (FAO 2017). Any factors that inhibit recognition of change
in climate or the adoption of new practices to combat the change will constitute a barrier to
adaptation. The existence of barriers has slowed the adoption of improved resilience practices
in marginal areas of sub-Saharan Africa (Cordingley et al. 2015). These barriers are further
reflected by the lack of capacity of local farming communities, poor access to improved
technologies, poor information and institutional support for climate change adaptation
(Mapfumo et al. 2013).

Barriers comprise institutional, socio-economic and cultural. These include financial
capital (Burbi, Baines, and Conway 2016); lack of information, poor land tenure, market
failure and infrastructural deficits (Altieri and Nicholls 2012); appropriateness of the
innovation to the end-user, labour requirement and access to external inputs, and use of crop
residues for animal feeding (Giller et al. 2009). The process of CSA adoption could also
constitute a barrier. According to Rogers (2003), the choice to adopt an innovation comprises
five stages- knowledge, persuasion, decision, implementation and confirmation. However, the
assumed linearity of this process is contested (Glover et al. 2019). For example, a recent
study of indigenous innovation in rural Niger found local farmers adopt innovations through
a consensus process Where they confer with each other as part of the decision-making process
(Matthews 2017). However, the consensual process of decision-making by smallholders is
argued to be biased towards an outsider as exemplified in the Participatory Rural Appraisals

(PRAS) paradigm (Chambers 2005).



Niles, Brown, and Dynes (2016) suggested that location-specific case studies are
suitable for assessing determinants of adoption for a given situation. The heterogeneous
nature of farms in SSA make bespoke interventions to solve environmental challenges more
appropriate, compared to a generalised approach. Therefore, making technologies user-
friendly and involving the potential users in the process of development aids uptake (Mekoya
et al. 2008). In other words, it is not about the adoption of new practices but adaptation which
requires an interactive process of participatory learning and action (PLA).

Few studies have been conducted on barriers to adoption of CSA in the context of
smallholder farming in sub-Saharan Africa (SSA) (Antwi-Agyei, Dougill, and Stringer 2015).
Most studies on barriers to climate change adaptation are in the context of developed
countries (Long, Blok, and Coninx 2015). Even among the few SSA studies, few have
considered the impact of CSA practices adoption in the context of West African smallholders
(Tarchiani et al. 2017). For climate change adaptation to be effective, there is a need to
overcome these barriers and to deliver the CSA practices in a participatory way with the users
as equal stakeholders (Tarchiani et al. 2017). Hence, this study will attempt to explore the
impact of participatory approaches in managing the effect of climate change in Kofa and
Zango communities in North-Western Nigeria. We will also empirically examine the
underlying reasoning behind adoption or the barriers for adoption of CSA to support
farmers’ adaptation decision-making processes and contribute to the debate on the merits of

participatory approaches.



Materials and methods

Study site
This study was carried out between March to May 2016 and October to November 2016

with smallholder farmers in two communities (Zango and Kofa) in North-Western Nigeria
(Figure 1). The choice of study sites is appropriate to understand the impacts, reasons for
adoption and barriers to adoption of CSA by smallholder farmers to manage extreme
weather events. Smallholder farmers are responsible for producing about 80% of the food
consumed in Africa and mostly suffer food insecurity and risk of losing their livelihoods from
disasters due to smaller land, water stress, poor soil fertility, rainfall variability with less
access to improved seeds (FAO 2017, Wani et al. 2009). This is true for Nigeria due to its
vulnerability, poor awareness of climate change, inadequate water supply for agriculture,
weak institutions, poverty and the low capacity of smallholders to adapt (Jellason et al.
2019). In terms of the two communities, Zango generally experiences lower rainfall (591

mm), and higher temperatures compared to Kofa (835 mm).

(Inset Figure 1 here).

Selection of the participants and design of the CSA Training and PLA

We selected thirty (30) lead farmers per community with the help of extension agents from an
initial baseline study. Lead farmers are farmers selected to train other farmers in a “farmer-
to-farmer” extension model (Franzel, Sinja, and Simpson 2014). Selected farmers of different
age and gender (Table 2) were engaged in CSA PLA for climate change adaptation that
included the farmers developing their own cropping action plans. This is in line with putting
the farmers at the centre of learning through experimentation, empowerment and valuing

their technical knowledge (Chambers 1993). And if CSA practices are not adopted, to



understand the barriers for adoption. PLA in this context refers to the process of identifying
and demonstrating good climate-smart practices facilitated by the researchers in collaboration

with the participants and extension agents using a feedback mechanism.

Selection of climate-smart agriculture (CSA) practices

We selected CSA practices based on a previous farmer baseline study and a literature
review of scientific evidence behind CSA usage by smallholders in similar drylands
(Wani et al. 2009, Georgis, Dejene, and Malo 2010, Sambalino and Steenbergen 2012).
This was followed by a stakeholder confirmation by researchers and practitioners using
Delphi studies reported elsewhere. VValidation of context-specific CSA is necessary to
avoid misconception of the criteria for “climate smartness” of practices (Neufeldt et al.
2013). Practices reviewed included water, land, and soil fertility management practices
to inform the participatory learning and action process. We shared the list of the CSA
(Table 1) with farmers in a focus group discussion (FGD) workshop and explained their
scientific underpinnings. We included bio-intensive garden preparation to mainstream
gender and increase women participation, livelihood and as a resilience strategy (FAO

2018).



(Insert Table 1 here)

Training and PLA objectives

The objectives of the training and farmer learning and action were to develop skills of
participants (Martin and Sherington 1997) and promote the integration and increased

adoption of site specific CSA practices for resilience (FAO 2018).

Selection of PLA options, ranking and field demonstration

Sub-optimal consequences from the adoption of innovations could result from lack of
participation of end-users in the process of designing the practices (de Vente et al. 2016,
Reed 2008). Hence, participants together with an extensionist were involved in selecting
the most appropriate CSA practices and the best form of learning suitable to their

conditions to guide PLA activities (Table 2).

(Insert Table 2 here)

Based on the preferred CSA practices and PLA options selected by the
participants, we implemented field demonstration, training and action planning and
then reflected upon what worked well and what did not. The cycle was repeated. This
was dialogic as farmers, extension agents and researchers came together to identify and

agree on the appropriate methods to be implemented (Percy 2005).

Evaluation of training and PLA

Semi-structured questionnaires were administered to the participants- pre-learning and six
months post-learning at harvest stage to evaluate the efficacy of CSA after PLA

(supplemental material appendix 1). A separate semi-structured questionnaire was



developed to appraise the level of adoption, reasons, and barriers for adoption of the

practices (supplemental appendix 2).

Pre- and post-PLA questionnaire for data collection

We used both focus group discussion (for selection of PLA methods) and developed semi-
structured questionnaires for this study which consisted of two sections, demographics and
general information on current farming situations and practices. Demographic questions
included age, gender, educational level (Table 3) and name for easy tracking of participants at
the post-PLA evaluation stage. The general information section consisted of twenty
questions (see supplemental material appendix 1). The questionnaires were then piloted, and
poorly framed questions were corrected. Only 21 farmers in Kofa and 24 in Zango were
tracked at the post-adoption appraisal stage; the attrition rates recorded were due to

participant sickness, inability to locate participants at the time of assessment.
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Data analysis

Qualitative data were analysed thematically while quantitative data were analysed using IBM
SPSS, version 23. We carried out a non-parametric test (Wilcoxon Signed Rank Test) to
compare results before and after PLA. We employed Wilcoxon Signed Rank Test due to the
small sample size and lack of stringent requirements of normality with parametric techniques
(Pallant 2013). This complementary quantitative analysis method was employed for
triangulation as participatory approaches alone could introduce bias through group

composition of participants or a few dominant group members (Goebel 1998).
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Results

Participants selected from the two communities for the PLA represented different age
categories, gender, and educational levels (Table 3). About 53% of the participants for Kofa
fall between 18-20 years but only about 37% for Zango fall under the same age category. In
terms of education, about 43% and 40% had no formal education in Zango and Kofa,
respectively. In terms of gender, Zango had 30% female, 70% male while Kofa had 23%

female and 77% male.
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(Insert Table 3 here.)
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PLA outcomes

Only participants captured in the pre- and post-PLA program were used for this analysis. We
employed a quantitative appraisal of the PLA due to time limit of Ph.D. field work. The
quantitative test revealed a statistically significant improvements in ‘solving environmental
problems’ affecting farming following participation in the PLA (90.5%-Kofa; 76%-Zango).
For Kofa z = -2.27, p <0.05, with a medium effect size (r = 0.35); and for Zango z =-3.70, p
<0.05, with a large effect size (r = 0.52). The median score on the ‘Solving Environmental
Problem Scale’ for Kofa was constant pre- and post-PLA (Md = 4). Whereas the median
score for Zango increased from pre-PLA (Md = 3) to post-PLA (Md = 5).

In terms of “Yield differences’ and ‘confidence about solving drought challenges’,
Kofa participants, showed significant improvements pre- and post-PLA for crop yield
differences (100%-Kofa; 80%-Zango), z = -3.40, p <0.05, with a large effect size (0.52)
compared to Zango; Median score for crop yield increased from pre-PLA (Md = 4) to post-
PLA (Md = 5) meaning PLA was useful for improving yield and solving drought challenges.
For ‘confidence about solving drought challenges’, z = -3.80, p <0.05, with a large effect size
(0.59). Median score for ‘confidence to solve drought challenges’ increased from pre- (Md =
2) to post-PLA (Md = 4) signifying that PLA improved the ability of participants to tackle
future drought challenges (71.4%-Kofa; 52%-Zango). Other practices that showed
significant differences after the PLA program in the two communities are marked with

asterisks (*) (Table 4).
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(Insert Table 4 here)
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Farmer engagement on adoption and barriers to adoption

Adoption and underlying reasons

Results from the post-PLA appraisal show different levels of adoption (fully, partially, or not
adopted) of the various practices such as improved seed varieties, crop rotation, mulching and
cover cropping (Figures 2 and 3). Improved seed varieties were highly valued and adopted in
the two communities (however, a few improved seeds were given to each of the participants
as an appreciation for participating in the research which may have biased their opinions on
this). The role of incentives in dramatically increasing adoption of innovations has previously
been reported (Cordingley et al. 2015, Rogers 2003). Other practices highly adopted in Zango
were: ‘no burning of crop residue’, ‘crop rotation’ and ‘mulching and cover cropping’ all of
which have become increasingly important methods of maintaining soil productivity and
structure (Knowler and Bradshaw 2007). Reasons behind the adoption of ‘no burning of crop
residues’ included: ‘because it was well understood’, ‘to control soil erosion’, ‘source of
livestock feed’, ‘to protect soil cover’, and participants ‘not used to burning crop residue’.

For mulching, reasons for adoption included: ‘it suppresses weed’, ‘enhances fertility’, ‘based
on advice given from training’ and ‘to conserve water’. For Kofa community, mulching was
highly adopted to maintain residues for water retention in furrows, and for fertility
enhancement. On the other hand, ‘no burning of residue’ was highly adopted due to the utility
of crop residue as livestock feed, for water retention in furrows to avoid crops drying up, and
participants not being used to burning residues was another reason.

(Insert Figures 2 and 3 here)
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Barriers to adoption of CSA practices

Several barriers were responsible for poor uptake of some of the practices in the two
communities which were grouped thematically with the percentage of non-adoption
highlighted. These barriers were categorised into environmental, physical, institutional,
economic, psychsocial, and cultural and whether they were external or internal and
their interactions (Figure 4). To understand these reasons, households were probed on why
they did not adopt the practices after PLA. Practices with a non-adoption rate above 50% for
the two communities were set as a benchmark for this study and barriers to adoption are
presented (Tables 5 and 6). Coincidentally, similar practices were not adopted in the two

communities, albeit, at different rates.

(Insert Figure 4 here)
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(Insert Tables 5 and 6 here)
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Discussion

In this study, we explored impacts and barriers to adoption of CSA practices in both Zango
and Kofa communities. Results corroborate other studies that point to the benefits of a well
designed participatory adoption process (de Vente et al. 2016). PLA had positive impacts on
increasing the confidence levels of farming households to solve their climate change related
challenges compared to before PLA in Zango while in Kofa, no impacts were recorded.
Researchers acted to facilitate the PLA process and to allow the farmers to take charge of
their learning and action thereby tackling issues of power dynamics associated with top-down
research approaches. Consequently, farmers developed their action plans based on their
farming systems and the climate change-related challenge faced. Learning activities were
separated between women and men as most women in north-western Nigerian communities
do not mix freely with men due to cultural reasons. We encouraged women to maintain high
intensity gardens in their backyards as source of cooking essentials. The need to mainstream
gender in the project design of such participatory research is key to avoiding women

marginalisation and to increase impact due to their participation (Kristjanson et al. 2017).

We observed that differences exist in some of the practices adopted in the two
communities and these are suggestive of the adverse environmental conditions experienced in
Zango (driest community) compared to Kofa with less adverse environmental conditions.
Hence, we propose PLA to be encouraged to manage climate change as it can be tailored to
the specific challenges of each community and due to its positive impact. An additional
explanation for the differences in the benefit of PLA in the two communities, however, could
relate to Kofa having relatively more access to extension information through television
compared to Zango (supplemental material appendix 3B); thus, suggesting that absence of

external extension could result in poor adoption of CSA practices. Currently, government
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extension agent to farmer ratio is wide in Nigeria thereby making extension information
difficult to reach many farmers (Adesoji 2009). Hence, the lead-farmer extension introduced
in this study will be relevant in increasing extension coverage. Farmers learning from each
other will mean that best practices will easily be adopted based on evidence and other
conditions remaining favourable. Adoption of appropriate fertiliser application practices
(using precision method) was high in the two communities even though no fertiliser was
given; this practice was found to help reduce the total amount and the cost of fertilisers used
which constitute a high-cost input to farming. Findings from this study show mulching was
adopted based on the PLA and advice given. This agrees with Kpadonou et al. (2017) who
argued that training was an important determinant of adoption of soil and water conservation

technologies in the West African Sahel.

We demonstrated that barriers exist and operate at different levels which are
complementary (Figure 4) supporting an earlier study by Meijer et al. (2015) who argued that
both extrinsic and intrinsic factors are responsible for the uptake of innovation. Hence, one
cannot be considered without the other. High adoption of ‘no burning of crop residue’ is not
surprising as leaving crop residue in the field has previously been reported as an essential
sustainable soil and crop management practice, and a key element of conservation agriculture
(Giller et al. 2009). However, the practice is limited in conservation agriculture due to
alternative uses of crop residue (Giller et al. 2009) such as for animal feed. Lack of
knowledge as barrier to adoption was also found, making it consistent with Mekoya et al.
(2008) who suggested that farmers’ ability to understand and adapt a technology to their local
context facilitates long-term adoption. These barriers were thematically categorised into
cultural, economic, environmental, psychosocial, physical, and institutional barriers for better
analysis. Cultural barriers recorded include lack of familiarity with a practice. Findings from

this study further revealed that some farmers did not uptake new practices because they were
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accustomed to their old practices. Investing more in human capital of farmers through PLA
will aid the adoption of innovation based on skills gap identified in the study communities

which should be a target for climate change adaptation policy.

Respondents also reported lack of capital as a barrier to the uptake of practices
including water harvesting and garden preparation in both communities. This portrays lack of
capacity and a serious setback to climate change adaptation in the two communities thereby
necessitating some sort of external support. Other studies have reported lack of credit as a key
constraint to the adoption of innovation for adaptation to climate change in the Savanna zone
of Nigeria (De Haen 1997) and drylands of northern Ghana (Antwi-Agyei, Dougill, and
Stringer 2015). Adoption of new technology requires a financial capital outlay, particularly if
new equipment is a prerequisite (Knowler and Bradshaw 2007). Lack of water harvesting
structures was a key barrier to the adoption of water harvesting practices in the two
communities. However, to overcome this barrier, a need exists in finding means of financing
the acquisition of water harvesting structures. This barrier aligns with economic barriers
(Figure 4) to innovation uptake as lack of capital hinders the acquisition of these structures.
Like Mapfumo et al. (2013), poor institutional support has been found as a barrier to
adaptation thereby increasing vulnerability. Though lack of market was found as a barrier to
adoption of innovation in Africa (Antwi-Agyei, Dougill, and Stringer 2015), it is not stated in
this study. This is presumably due to the less involvement of the participating households in
cash crop production. Overcoming these barriers through public investment will improve the

adoption of these innovations and make farming a viable venture in those communities.

As mixed quantitative-qualitative methods are important tools for understanding
farming systems (Kristjanson et al. 2017), this study utilised quantitative appraisal of the

PLA activities ‘before and after’ in order to quantify the benefits of CSA adoption. While
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participatory approaches were used in understanding indepth reasons for adoption and
barriers. PLA approaches improved farmers’ confidence in adopting CSA practices to
enhance their resilience to climate change. Although quantitative assessments provide some
important reminders, the small sample size could limit the value of quantitative assessments
in this study. Hence, future studies with small sample sizes could benefit more from the

integration of indepth participatory appraisal approaches.

Drawing on CSA adoption literature, this study contributes to the body of knowledge
on barriers to adoption. The main contribution is in extending knowledge on the impact of
PLA on CSA practices adoption for climate change management. Continuous investment in
participatory approaches are needed to ensure context specific CSA practices are adopted,
research beneficiaries actively engage in the transformative processes, and having their
voices heard. These approaches would be highly beneficial to SSA smallholders due to their

literacy rate so that they would be more adaptive in a continuously changing environment.
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Conclusion

The benefits of participatory innovation adoption in building the confidence of farmers to
solve climate change-related challenges were demonstrated. Non-parametric quantitative
appraisal was employed to explore relationships between adoption and non adoption for small
samples while qualitative appraisal helped in examining the motivations for the actions taken.
This is based on the evidence of impact pre- and post-PLA as the PLA exercises improved
some key variables such as confidence to manage climate change in the two communities.
Interestingly, there were no significant improvements in some practices after the training
although this was not unexpected as participating farming households indicated lack of
interest in some of the practices displayed and were not willing to try new ideas. This is
against a backdrop of a plethora of barriers that hinder the adoption of innovation for
adaptation. It is hoped that the findings from this work would contribute to a deeper
understanding of processes of CSA uptake and the reasoning behind non-adoption to inform
future policy on SSA drylands resilience management and to mainstream participatory
climate change adaptation to future agricultural development. Further research should
consider long-term post-adoption appraisal using more participatory approaches as the
current study was based on six months quantitative post-adoption assessment due to the time

limit of a Ph.D. study.
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Tables

Table 1. Selected CSA and the scientific evidence underpinning them.

Practice Benefits References

Cover crop -Reduced nutrient leaching -(Tilman et al. 2002)
-Increased yield

Mulching -Increased yield by 30% compared to without mulching. -(Georgis, Dejene, and Malo

2010)

Crop rotation -Maintains fertility and reduces soil erosion (Tilman et al. 2002)
-Conserves moisture. (Sharma and Singh 2013)

Water harvesting -Yield 24,700 litres from a surface area of 100 m? with a seasonal rainfall of 260 mm. -(Sambalino and

from Steenbergen 2012)

rooftops/small
scale irrigation.

Bio-intensive -Builds soil fertility. (Royer-Miller 2010).
garden preparation. -Uses small area to produce high yields.
-Minimizes water, and organic fertiliser.

-Means of engaging women in farming.

Composting 2,449 kg/ha and 5,071 kg/ha were recorded in Machakos and Nyeri respectively (Sambalino and Steenbergen
2012)

Appropriate -Restore soil fertility (Tilman et al. 2002)

fertiliser -Improved water productivity (Wani et al. 2009)

application. -Reduced amount of fertiliser.
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Table 2. Ranking best options preferred for the training and co-learning exercise.

Community Preffered learning method

Zango Training and field demonstration (1%, farmer to farmer training (2",
training and action plan (3™).
Kofa Farmer to farmer training (1%), training and field demonstration (2",

innovation platforms (3').
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Table 3. Demographics of training and co-learning participants

Demographic item

Zango-n=30 (%)

Kofa-n=30 (%)

Gender
Male
Female

Age

18-20
21-40

41 & above

Education
No education
Primary
Secondary
Tertiary

21 (70)
9 (30)

11 (36.7)
4 (13.3)
15 (50.0)

13 (43.3)
1(3.3)

5 (16.7)
11 (36.7)

23 (76.7)
7(23.3)

16 (53.3)
4 (13.3)
10 (33.3)

12 (40.0)
9 (30.0)
4 (13.3)
5 (16.7)
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Table 4. Wilcoxon Signed Rank Test Kofa (n=21) and Zango (n=25). r=z/Nn. where n= (cases x 2).

Kofa Zango

S/no Item Z r Sig. (2- Z r Sig. (2-

tailed) tailed)
1. Happy with current practices -151 023 0.132 -0.56 0.08 0.57
2. Happy with current yield -3.40 052  0.001* -0.09 0.01 0.928
3. Confident you can solve environmental problem -2.27 035  0.023* -3.70  0.52 0.000*
4. Do you need training to support your farming -1.29 020  0.197 -0.06 0.01 0.953
5. Do you feel confident to solve water and drought challenges -3.80 0.59  0.000* -1.68 0.24 0.094
6. Do you feel confident to solve soil fertility challenges -0.73 0.11  0.463 -0.48 0.07 0.632
7. Do you think women have a role to play in food security -1.86 029  0.063 -1.18 0.17 0.239
8. Litres of herbicides used in total -1.93 030  0.053 -0.54  0.08 0.589
Q. Bags of fertilisers used -2.07 032  0.039* -2.01 0.28 0.044*
10.  Bags of produce harvested -2.12  0.33 0.034* -1.07  0.15 0.285
11.  Cost of labour for tillage -1.93  0.30 0.053 -0.13  0.02 0.896
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12.

13.

14.

15.

16.

17.

18.

Cost of labour for weeding
Cost of labour for harvesting
Time spent on clearing
Time spent on tillage

Time spent on planting
Time spent on weeding

Time spent on harvesting

-2.57

-1.68

-0.84

-0.04

-0.46

-0.35

-3.15

0.40

0.26

0.13

0.01

0.07

0.05

0.49

0.010*

0.092

0.403

0.971

0.646

0.723

0.002*

-0.44

-1.89

-0.24

-2.31

-0.73

-0.78

-3.62

0.06

0.27

0.03

0.33

0.10

0.11

0.51

0.660

0.059

0.813

0.021*

0.467

0.438

0.000*

*significant difference <0.05.
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Table 5. Practices with the highest non-adoption in Kofa (n=21) and barriers.

Practice Reason for non-adoption Percentage
of non-
adopters

Water ) 66.7

Water harvesting & small scale
harvesting irrigation
No water harvesting structures I
Did not remember
Lack of capital n————
Practicing tied-ridging on farm  m——
Poor information  m—
Presence of well m—
We do not lack rainfall
Lack of time  —
0 5 10 15 20 25 30
Percentage
Garden 57.1

preparation.

Garden preparation

Lack of space at home

Lack of time

Free grazing animals will
destroy

Will adopt next season

Lack of capital

o

10 20 30 40 50 60 70

Percentage
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Table 6. Practices with the highest non-adoption in Zango (n=24) and barriers.

Practice Reason for non-adoption

Garden )
Garden preparation

Lack of space at home I

No adequate support

No reason

Lack of time

Lack of water

Only practiced in dry season
Lack of capital

Livestock will destroy garden

preparation

0 10 20 30 40 50
Percentage
Water )
Water harvesting/ smallscale
harvesting irrigation

No water harvesting structures

Lack of capital

Already doing it
No reason

No adequate support

Not used to this

o
wv

10 15 20

Percentage

Percentage
of non-
adopters
87.5

83.3
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Figure 1. Map of Nigeria showing the two study communities Kofa is on latitude 9°41°14.6”
N and longitude 7°41°12.4” E while Zango lies on latitude 13°03°19.0” N and longitude
8°29°17.2” E.
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Zango (n=24)
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Composting
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Figure 2. Adoption rates of CSA practices introduced for co-learning in Zango.
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Kofa (n=21)
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Figure 3. Adoption rates of CSA practices introduced for co-learning in Kofa.
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External barriers

Environmental
Not compatible

Physical
No water harvesting
structures

Lack of space Economic
) * Lack of capital

Institutional
* Lack of support

Innovation
uptake

* Poorlandtenure

influence). Developed with ideas from Meijer et al. (2015).
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Internal barriers

Psychosocial
* Notwillingtotake
risk
* Notaware
* Lack of training

Cultural

. Notusedto it
* Newtous

Figure 4. Barriers to adoption in Zango and Kofa (Note: arrow shows the source of




