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Abstract

Purpose — This study aims to explore possible ways to promote uptake and integration of climate-smart
agriculture (CSA)-Technologies, Innovations and Management Practices (TIMPS) into policy and practice in
Nigeria through the development of actionable roadmaps to facilitate the process.
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Design/methodology/approach — Two hundred and fifty-two stakeholders for the policy discourse and
survey were purposively drawn from both government and private agencies, NGOs and community-based
associations from the six geo-political zones of the country. Data collection was done using a mixed method
comprising questionnaire administration, in-depth interviews and panel discussion. Data collected was
summarised using descriptive statistics.

Findings — The major findings were lack of existing policies on CSA, lack of farmers’ awareness of CSA-
TIMPs, neglect of extension programmes that can help to enlighten farmers on the importance of CSA and
insufficient extension personnel to cater for farmers’ needs. Challenges to CSA-TIMPs uptake in Nigeria were:
insufficient funding and support by government in programme planning and implementation, policy
inconsistencies and poor farmers’ attitude and resistance to change.

Practical implications — This research will facilitate CSA uptake and integration through the provision
of data for informed decision and action by the responsible agencies.

Originality/value — Suggested actionable roadmaps across the zones were robust awareness campaign
and advocacy on uptake of CSA-TIMPs through e-extension, community TV/radio in local dialects;
revitalisation of policy programmes such as monthly meetings should be reintroduced and creation of CSA
Departments/Stations in each state; increased budget allocation to a minimum of 10% for agriculture,
revitalisation of Researchers-Extension Agents-Farmers Linkage, employment of qualified extension agents
and retraining of extension agents.

Keywords Climate change, Awareness, Attitude, Management practices

Paper type Research paper

1. Introduction

1.1 Background to the study

The agricultural sector remains the backbone of Nigerian’s economy, employing approximately
two-thirds of the entire labour force. Despite recent economic challenges and limitations, the value
added through the agricultural sector remains relatively high at 21% GDP. Majority of the
Nigerian farmers are smallholder farmers who live below the poverty line of US$1.9 a day (Food
and Agriculture Organisation, 2018) and reside largely in the rural areas. Moreover, agriculture
has continued to surface in political discussions, and it is perceived as a major driver of
environmental change while contributing 10%-12% of the global emission of greenhouse gases
(Terdoo and Adekola, 2014). Evidence has shown that there is a concerted effort globally by
funders and governments to promote climate-smart agriculture (CSA) as a mitigation and
adaptation strategy for climate change impact (Barasa et al, 2021). In the midst of the challenges
posed by climate change, it is equally evident that there will be considerable impacts on global
food security (Barasa et al., 2021). In addition, the population of the country keeps increasing with
corresponding increase in demand for food while climate variables also continue to fluctuate;
thereby heightening the already existing change in climate; while farmers’ capacity to adapt to
these changes in climate still remain low. Sadly, the frequency and intensity of weather-related
disaster will continue to increase in the country following the persistent climate variability.
Climate change modifies agricultural production and food systems, introducing uncertainty and
vulnerability risks within farmers and policy decision-makers. CSA, therefore, comes in handy to
most rural African farmers, who are more vulnerable to extreme weather and climate conditions
(Ologeh et al, 2018). Climate Smart Agriculture holds great potentials for increasing food
production, building farmers’ resilience to climate change and reducing greenhouse gas (GHG)
emissions (Terdoo and Adekola, 2014; Barasa et al., 2021).

1.2 Knowledge gap
Climate change has been a source of vulnerability to countries worldwide, and the
agricultural sector suffers considerable loss as a result of the impact (Sebestyén et al., 2021).
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The climate change vulnerability index further showed that Nigeria is among the top ten
countries affected adversely by climate change (Ologeh et al, 2018) and this suggests that
there is an urgent need for a climate action in the country. In addition, food security in the
country may not be realised without necessary policies and frameworks to guide action to
mitigate the effects of climate change (Morton ef al., 2017; National Agricultural Resilience
Framework, 2020). Currently, policies promoting the uptake of climate smart agriculture
have not been included in the national agricultural related policies in Nigeria. Even though
the policy makers in Nigeria have realised the dire need to integrate CSA policies to reduce
the impact of climate change, but it is unfortunate that there is still a dearth of knowledge on
suggestions from the affected stakeholders on possible policies that could be integrated by
the policy makers. It is based on this knowledge gap that this national survey was
conducted through a policy discourse to develop an actionable roadmap that can facilitate
the uptake and integration of CSA-Technologies, Innovations and Management Practices
(TIMPS) into the national policy.

The main objective of this is to develop actionable roadmaps to facilitate the process to
promote uptake and integration of CSA-TIMPS into policy and practice in Nigeria. The
study specifically:

o assessed stakeholders’ level of awareness of CSA-TIMPs in Nigeria;

» ascertained whether or not CSA policy is available in the country;

 identified CSA-TIMPs available in Nigeria;

¢ identified the challenges to CSA-TIMPS’ uptake and integration of CSA into policy
in Nigeria; and

¢ developed actionable roadmaps that can increase the uptake and integration of CSA
into policy in Nigeria.

2. Literature review

2.1 Concept of vulnerability, resilience and adaptation

Vulnerability, though a complex phenomenon which can be viewed from various
perspectives, has generally been characterised by factors that expose people to harm and
limit them from the capacity to cope, manage and recover from the harm or impact of
hazards (Wisner, 2016). It is equally a measure of exposure as well as the capacity to
respond to risks, dangers and hazards (Aderinoye-Abdulwahab and Chimgonda-Nkhoma,
2015). In other words, vulnerability involves a combination of factors that determine the
degree to which a person’s livelihood is put at risk. Contextually, we would like to see
vulnerability as the exposure to inadequate food, unfavourable climate, shortage of farm
inputs occasioned by harsh weather, insufficient clean energy in the environment due to the
impact of climate change among others. More recently, vulnerability discourse is imbued
with concepts such as resilience, coping and adaptation, and this implies that vulnerability
is closely linked with capacities and adaptation (Wisner ef al., 2014; Aderinoye-Abdulwahab
and Chimgonda-Nkhoma, 2015; Scott and Stuart, 2018).

Resilience, on the other hand, has been described as a shock absorber or buffer, which
helps people to survive or swim through the ocean of vulnerabilities. Resilience, as perceived
by psychologists, is a trait, reflecting a general ability to master challenges (Wong-Parodi
et al., 2015; Wrigley and Dawson, 2016). Similarly, adaptation is a state, reflecting how
individuals deal with specific stressors. While resilience is sometimes seen as the propensity
to withstand to, rather than avoiding change; an attempt to avoid change in itself puts one in
a state of vulnerability (Scott and Stuart, 2018). Adaptation has sometimes been regarded as



the ability of an individual to succumb to the pressures and demands of the impact of the
hazard or harm which they were hitherto vulnerable to (Wong-Parodi et al., 2015). Although,
resilience and adaptation may appear to be similar, however they are two different concepts.
Resilience includes the ability to acquire new capabilities, perhaps emerging stronger from
the struggle, whereas adaptation entails preserving existing resources (Wrigley and
Dawson, 2016). It has further been established that responses to climate change impact must
involve the two concepts of resilience and adaptation (Wisner, 2016).

2.2 Climate change adaptation in Nigeria

Climate change is the phenomenon that identifies with inconsistencies in the mean and/or
the variability of climate properties, which persists for some decades or longer (Biesbroek
et al., 2013). In accordance with global observations, Nigeria has also recorded high changes
in the climatic factors and these include: rainfall variability, increasing temperature, floods,
droughts, desertification and land degradation, rising sea levels and loss of bio-diversity
(Elisha et al., 2017; Ebele and Emodi, 2016). Evidence has further indicated that changes in
climatic factors and the experience of unexpected extreme weather events will continue to
have major global adverse impacts on all facets of human life and ecosystems development
(Amanchukwu ef al., 2015); and the negative effects is likewise expected to be felt more in
developing economies such as Nigeria, given the country’s high dependence on rain-fed
agriculture. The high level of poverty, mostly, prevalent among the farming communities in
the country, low adaptive capacity, lack of adequate infrastructure and poor institutional
framework further exacerbate farmers’ vulnerability to change in climate and variability
(Morton et al, 2017; FAO and ICRISAT, 2019). Climate change thus impacts Nigeria
agriculture via difficulty in planning agricultural production operations, reduced crop
production, food shortage and insecurity, loss of biodiversity and environmental
degradation, as well as poor human health occasioned by heat waves, malnutrition, air
pollution, spread of infectious food-borne and water-borne diseases (Anabaraonye et al,
2019 and Haider, 2019).

In sub-Saharan-Africa, quantum numbers of studies have investigated the responses of
crop farmers, livestock farmers and rural households to climate change and variability
(Ebele et al.,, 2017; Anabaraonye et al., 2019; Ibrahim et al, 2014; Ologeh et al., 2018). For
instance, farmers in Malawi adapted to the vagaries of climate change by adopting
strategies such as on-farm employment, reduced number of meals, begging and selling of
livestock to deal with the effect of climate change (Ebele et al, 2017) while farming
households in Kenya responded to the impact of climate change by changing crop varieties,
changing planting dates and changing crop types (Anabaraonye et al., 2019). It has also been
shown that some of the other responses which farmers have adopted and adapted to (change
in planting trees, reduction in number of livestock, diversifying into other income generating
activities, changing or supplementing livestock feeds and use of organic fertiliser (Ado et al,
2019) are indeed tending towards climate smart agriculture.

In Nigeria, Ibrahim et al (2014) modelled the arable crop farmers’ decision-making
process and adaptation strategies to climate change in Ogun State Nigeria. Their findings
revealed that some of the respondents did not practice any climate change adaptation
measures, while others targeted rains before they planted, adopted improved soil
conservation strategies, and the practice of wetland farming. Interestingly, gender as a
socio-economic characteristic has been found to influence the adoption of climate smart
agricultural practices in tackling the effect of climate change among farmers (Ado et al.,
2019). The author further affirmed that the farmers’ access to credit relates positively to the
adoption of mulching, irrigation and tree planting while sensitisation and training through
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agricultural extension visits; positively influenced the farmers and this made them vary the
time of planting and other tree planting practices (Owombo et al, 2014). Moreover, in the
south-eastern part of Nigeria, education, income, credit, extension service, livestock
ownership, farming experience, land area cultivated, distance to the market and water
sources, leadership position, gender, land ownership and mass media exposure are among
the determinants of adoption of climate smart agriculture (Ifeanyi-Obi et al., 2017).

Haider (2019) also reported that farmers in the semi-arid region of Nguru, Nigeria
mitigated the impact of climate variability by using adaptation strategies such as planting
of different crop varieties, soil and water conservation, diversification into non-farm
activities and use of irrigation among others. Similarly, it was found that most farmers in
Adamawa are well aware of climate change and have been responding to its effect by
planting improved and extreme weather tolerant crop varieties as well as planting of early
maturing crop varieties (FAO and ICRISAT, 2019; Fawole and Aderinoye-Abdulwahab,
2021). Sofoluwe et al. (2011) found that the farmers in Osun State perceived climate change
through their experience of a surge in temperature and decrease in rainfall. It was
additionally found that early and late planting, planting of trees, planting of different crop
varieties and irrigation practices were the commonly practiced climate change adaptation
practices in the study area. Moreover, the farmers’ adaptation to climate change was found
to be significantly influenced by access to loan and livestock ownership, among other
factors. It therefore becomes apparent that CSA methods can be able to transform
agricultural systems to enhance food production and improve security under the changing
climate if maximally adopted by farmers as a strategy to combat the impact of climate
change.

2.3 Capacities and vulnerabilities approach

The capacities and vulnerabilities approach (CVA) is a framework that critically considers
roles, responsibilities and power dynamics in a particular community and seeks to meet a
social need of that particular community (Birks et al, 2017). The original intent of the CVA
was to guide humanitarian intervention and disaster preparedness (Wisner, 2016); hence we
adapted this framework to focus on identifying and addressing why people have failed to
adopt the use of CSA-TIMPs and the rationale for the lack of inclusion of CSA issues in the
national policy of the country of study. We also looked at social issues that affect the
strengthening of CSA uptake and the difficulties in strengthening the uptake. We provided a
CVA matrix to serve as an illustration and possibly shed more light on how we envisioned
the strengthening of CSA uptake and its integration into the national policy among
stakeholders.

One of the strengths of the CVA approach is that it encourages long-term perspectives
while focusing on sustainability. It also examines social interaction and by analysing
vulnerabilities, it will prevent the situation whereby the maintenance of status-quo ante is
being promoted (Birks et al., 2017). In order words, CVA clamours for desired change, and it
can be used for planning so as to assess change (from status-quo ante). Its weakness is that
it has the tendency to exclude gender analysis, and this does not constitute a threat to the
current study because our focus is not on gender roles; rather on how to facilitate the uptake
of CSA-TIMPs among all stakeholders with less emphasis on the gender roles played in the
society. The capacities and vulnerabilities approach distinguishes between four categories
of capacities and vulnerabilities, using an analysis matrix. The four categories used
and adapted are physical, social, motivational and political capacities and vulnerabilities
(Table 1).



Factors Vulnerabilities

) Climate-smart
Capacities

Physical/Material Climate change, environmental
degradation, unsafe environment
and inadequate technologies and
inputs

Low level of education and
vulnerable occupations such as
traditional farming methods
Motivational/Attitudinal ~ Lack of duty bearers/leaders who
will guide community’s views and
their perception on how to create
change

Structures and decision making
processes that inhibit response
(termination of extension
programmes that can boost CSA-
TIMPs uptake

Social/Organisational

Political/Institutional

agriculture
Surplus of productive resources (land, technolo gies
water, manure) and skills (human,

innovations, management practices)

Membership in professional and social

organisations. Availability of extension 359
agents and services

Community’s views on how to create
change and strengthen facilitation of
CSA-TIMPs uptake

Structures and decision making

processes that promote response. Tgble 1.
Examples include revitalisation of Capacities and
monthly review meetings and increase vulnerabilities
in budgetary allocation for agriculture matrix

2.4 Integrating climate-smart agriculture issues into national policy

The review of the different adaptation strategies used by Nigerian farmers in responding to
climate change in Nigeria gives an insight into the various efforts being made in climate
change adaptation as well as the need to channel more resources and efforts at helping
farmers to sustainably and holistically cope better with the impact of climate change. The
seemingly scanty documentary evidence of proper integration of climate smart agriculture
in Nigeria Policies thus become a source of concern, and it is for this reason, among others,
that this study carried out a national policy discourse to investigate the state of CSA-TIMPs
among farmers. Findings and the roadmap generated from this study can be developed into
a policy brief which should steer the policy influencers in the desired direction so that CSA
issues can be holistically integrated into the Nigeria policy.

Policies not only guide actions but also ensure effective and successful implementation.
The Building Nigeria’s Response to Climate Change (BNRCC, 2011) Project and the Federal
Ministry of Environment (2011) noted that integrating climate change adaptation into
development policies and projects is an effective strategy for managing the threats and
potentials occasioned by climate change while enhancing sustainable development. The
National Agricultural Resilience Framework (NARF) offers a broad agenda on short and
long-term strategies to reduce food and nutrition vulnerability, while enhancing
environmental resilience (UNFCC, 2011). Though it covers a good proportion of CSA
components, but does not fully address the three pillars of CSA. With the increasing
influence of climate change on agriculture, it is important to realise that food security
agenda cannot be realised without an all-inclusive integrated approach like CSA.

3. Methodology

3.1 Study area

The country of study, Nigeria, is located in the western part of Africa between latitudes
4°-14" North and longitudes 22" and 14" 30’ East. The country is bounded by the Federal
Republic of Niger and Chad to the north; the Benin Republic west; Cameroon Republic in
the East and the Atlantic Ocean lays Southwards of Nigeria (Eroarome, 2015). Nigeria is
the most populous country in Africa with an estimated population of 193 million
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(National Population Commission, 2016 Estimate). It has 48.7% of its population as rural
dwellers while 50.3% live in the urban areas (FAO and ECOWAS Commission, 2018).
The annual population growth rate is 3.2% (Nigeria Bureau of Statistics, 2017).
According to the UN World Population Prospects (2017), the country’s population could
reach 410 million by 2050. About 29.4 million of the Nigerian population are
undernourished (3-year average, 2018-2020), and there exists 10.7% prevalence of
undernourishment (2017-2019) (FAOStat, Nigeria).

Nigeria Meteorological Agency report (NIMET) (2010) described Nigeria as a nation
lying wholly within the tropical zone with wide variability in climate across different parts
of the country. Near the coast, the seasons are not sharply defined. Temperatures rarely
exceed 32°C (90 °F), the humidity is very high and the nights are hot. In the inland, there are
two distinct seasons: a wet season from April to October, with generally lower temperature,
and a dry season from November to March, with midday temperatures that surpass 38°C
(100 °F) and relatively cool nights. As in most parts of West Africa, Nigeria’s climate is
characterised by strong latitudinal zones, becoming progressively drier as one moves north
from the coast (Mbakwe et al., 2004). Rainfall, with patterns varying across the zones, is the
key climatic variable with a marked alternation of wet and dry seasons in most areas.
Temperatures throughout Nigeria are generally high, reaching as high as 44°C (111 °F) in
the northeast before the onset of rains, and it can drop as low as 6°C (42 °F) during an
intrusion of cool air from the northeast trade winds from December to February.

Agriculture remains the mainstay of Nigeria economy contributing significantly to the
country’s Gross Domestic Product (GDP) with over 70% of its citizenry engaging in the
sector, albeit, at subsistence level (FAO and ECOWAS Commission, 2018). The five major
sub sectors in the agricultural system include crop production, animal husbandry (livestock
production), Fisheries, Forestry and agricultural economics and extension service delivery.
The country has 70.8 million hectares of agriculture land area with maize, cassava, guinea
corn, yam, beans, millet and rice being the major crops. Animal production in the country is
yet to be maximally harnessed hence domestic demand outweighs production. The major
livestock reared by farm families in Nigeria are the small ruminants like goats (76 million),
sheep (43.4million) and cattle (18.4 million) (FAO Stat). The climatic condition of the
northern part of the country is favourable for livestock keeping which stands at 180 million
poultry (FMARD, 2017). Nigeria is the largest consumer of fish in Africa; consuming about
3.2 million metric tons of fish annually but producing approximately 1 million metric tons
annually (FAO Stat). The rapid population growth and economic activities continue to
threaten the forest ecosystems in the country militating against her maximal contribution to
agriculture. Annual deforestation rate ranges between 0.72% and 2.38% (FAO, 2018 report)
further heightening the vulnerability of the country to climate risks and threats.

3.2 Research methods

This study was carried out in all the six geopolitical zones of Nigeria while using a mixed
method of data collection to ensure holistic data for the study. The design of a research
using the mixed methods approach helps to facilitate the understanding of the complex
phenomena; as well as explain research through numbers, charts and basic statistical
analyses (Creswell, 1999). Further, a multi-method approach to research holds potential for
understanding the complex phenomena of social world, as this is seen through multiple
lenses as well as using methodologies that better respond to the multiple stakeholders on
policy issues than a single method or approach to research (Rossman and Wilson, 1991).
Hence, policy discourse, questionnaire administration and in-depth interview were used to
explore and elicit information for this study.



The policy discourse was organised in each of the six geopolitical zones of the country
and held in February 2021 across the zones. These discourses were held at Port-Harcourt
(South South Zone), Umudike (South East Zone), Abeokuta (South West Zone), Gombe
(North East Zone), Zaria (North West Zone) and Ilorin (North Central zone) on the 16th, 11th
and 10th of February, 2021 respectively. Population for the policy discourse include all
management staff of Agricultural Development Programme (ADPs), Ministries of
Agriculture, Ministries of Environment, Research Institutes, Farmers associations;
Community based Associations, Community leaders, Private agencies and Researchers at
different institutions and NGOs in Nigeria. Random sampling technique was used to select
participants across the zones. Total participants selected were 37 in South-south, 35 South-
east, 48 in South-west, 44 in North-east, 52 in North-west and 38 in North-central, giving a
gross total of 252 participants across Nigeria.

The policy discourse incorporated two presentations which educated participants on
CSA while discussion centred on the state of CSA in the zones as well as challenges to the
uptake and integration of CSA into policy and practice. Panel discussions were used to elicit
and develop actionable roadmap for integration of CSA into policy and practice in the
country. In-depth interview was conducted to provide more detailed knowledge on issues
bordering on CSA uptake in the zones particularly challenges and way forward. It also gave
the opportunity to triangulate information elicited during the policy discourse and panel
discussions. Interview questions included:

» socio-economic characteristics (sex, age and occupation);

¢ questions on awareness of climate smart practices and policies that are operational
in the zone;

» questions on previous training on CSA if present;
» questions on the need for inclusion of CSA in Nigeria Policies;

e questions on role of stakeholders in integrating CSA-TIMPS into policy in the zone;
and

e suggestions for actionable roadmap to address the challenges as well as to
strengthen the uptake and integration of CSA-TIMPs in the extension policy.

Reliability of the instrument was tested on 15 stakeholders. Data collected from the
respondents was subjected to Cronbach’s alpha reliability analysis. Reliability coefficient of
0.73 was obtained. Thus, the instrument was considered reliable.

Only heads of organisations and project managers were part of the respondents for the
in-depth interview. Questionnaire was administered to the 252 participants of the policy
discourse. This helped to elicit both qualitative and quantitative data which included
information on their socio-economic characteristics, awareness and knowledge of CSA-
TIMPs as well as availability of CSA-TIMPs in the country. Qualitative data were
transcribed and analysed using descriptive statistical tools, namely, frequency counts, mean
and percentages. The quantitative data collected were coded and analysed using descriptive
statistical tools namely percentages, mean, frequency counts. This was done using SPSS 23
software package for data analysis.

4. Results and discussion

4.1 Socioeconomic characteristics of stakeholders

The distribution of the participants at the CSA-TIMPs policy discourse in Nigeria according
to their sex in Figure 1 shows that 72.6% were male while the remaining 27.4% were female.
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Figure 1.
Sex of participants

Sex

This implies that the policy discourse was dominated by males and one could assume that
climate smart practitioners in Nigeria are dominated by the males. This is not surprising as
males dominate most agricultural activities in Nigeria (Ileka et al, 2020) except in few
ventures that are considered to be feminine in nature (Obasi et al., 2021). The mean age of the
participants was 54 years. This implies that participants were mature enough to have
witnessed major effects of climate change over some decades. Hence, participants might
have the experience and capacity to contribute to the discourse on CSA. The result also
indicated that a considerable number youth were included in the CSA-TIMPs policy
discourse across Nigeria (Figure 2).

Percentage distribution of occupation illustrated in Figure 3 shows that participants
were relevant stakeholders in the field of agriculture which included researchers (36.9%),
civil servants from Ministries of Agriculture and Environment (20.6%), farmers (19.4%),
extension agency (ADP) (13.1%) and others who were from related private agencies.
Inclusion of diverse stakeholders in a policy discourse could enhance the robustness of
discussion outputs. One major problem militating against the effort to adapt the Nigerian
agricultural sector to climate change effects is the non-existence of a common front for
stakeholders to dialogue. Various researches have been carried out in different areas of
agriculture and climate change but most of the outcomes of these researches, in many cases,
ended up in publications that policy makers hardly read. Hence, bringing together a multi-
stakeholder (from both scientific and non-scientific background) group to engage in the
policy discourse will complement effort of the government to develop climate change
policies and framework that are well guided and informed by credible data from relevant
sources.

4.2 Level of awareness of climate-smart agriculture technologies, innovations and
management practices in Nigeria

The result presented in Table 2 indicates a low level of awareness on a holistic
note (Mean =1.89) but awareness of irrigation practices (Mean = 2.40) as well as use of
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cover-crops and mulching (Mean = 2.22) was high among the stakeholders. These practices
are traditional and have remained common among famers all over the country. However, the
use of green house and flood resistant crop varieties recorded the lowest level of awareness
(Mean = 1.44). This result may not be surprising as reports from literature already
suggested that farmers are highly vulnerable to climate change impact (Wisner, 2016;
ICRISAT, 2019; Fawole and Aderinoye-Abdulwahab, 2021) and it also suggests a low level
of knowledge of CSA-TIMPs especially. This finding is in consonance with that of Tiamiyu
et al. (2017) who found that large proportion of agricultural stakeholders were not aware of
most CSA practices in Northern Nigeria and this has resulted in low uptake of the CSA
practices in the region.
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Figure 2.
Age of participants

Figure 3.
Occupation of
participants
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4.3 Availability of climate smart agriculture policy in the country

As shown in Figure 4, 73.8% of the participants were not aware of any CSA related matter
captured in Nigeria policy. This is an indication of little or lack of availability of CSA-TIMPs
in the agricultural policies of Nigeria. A similar report by FAO (2019) in the CSA country
profiles for Africa series, had noted that there are no known policies on CSA in the Borno
State of Nigeria. Though Nigeria has no policy specifically on CSA, it is important to
note that some of the existing policies on agricultural adaptation to climate change have
some components of CSA embedded in it. For instance, the National policy on climate
change, Nigeria’s National Adaptation Plan Framework (2020), National Agricultural
Resilience Framework (2014) had components of CSA but the major problem lies in the
implementation of these policies; as some of them, up until now, have recorded low level of
implementation, and this has been attributed to low level of fund as well as change in
administration.

4.4 Available climate-smart agriculture technologies, innovations and management
practices in Nigeria

Results in Table 3 indicate that most of the participants were already aware of the
availability of some of the CSA-TIMPs, but very few participants further indicated the
availability of agroforestry (32.1%), controlled grazing (26.6%), ranching (21.0%) and
grassland intensification (14.3%) in the country (Table 3). It is note-worthy to mention that
participants are more familiar with the crop-related CSA technologies while they are less
acquainted with those bordering around livestock such as controlled grazing and ranching.

4.5 Challenges to climate-smart agriculture technologies, innovations and management
practices uptake in Nigeria

As indicated in Table 4, the leading challenge to Climate Smart Agriculture (CSA)
Technologies, Innovations and Management practices (TIMPs) uptake in Nigeria was
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Availability
14’4 CSA-TIMPs Frequency (%)
Use of improve crop varieties 153 60.7
Soil management practices 139 55.2
Crop management practices 130 51.6
366 Water conservation strategies 119 47.2
Mixed farming 118 46.8
Pest and diseases management practices 114 45.2
‘Weed management practices 104 41.3
T.ablle 3'_ Agroforestry 81 32.1
Distribution of CSA-  Controlled grazing 67 26.6
TIMPs availablein  Ranching 53 21.0
Nigeria Grassland intensification 36 14.3
Challenges to CSA TIMPs uptake Frequency (%)
Adulteration and shortage of improved seeds/seedlings 5 2.0
Lack of awareness and willingness of stakeholders’ involvement in CSA 1 0.4
Heavy bureaucratic process 4 16
Difficulty in convincing both the policy makers and implementers to key into CSA 1 0.4
Poor farmers’ attitude and resistance to change 19 75
Lack of funding and support by government to implement, campaign and create
awareness, organise meetings, conduct research and support to farmers 55 21.8
Lack of awareness and capacity building of stakeholders 12 48
Inadequate technology 4 16
Insecurity 1 0.4
Policy inconsistencies, lack of implementation by the government, lack of political
will 22 8.7
Lack of infrastructure and utilities such as electricity supply and data issue to
Table 4. create awareness through internet/social media 2 0.8
VR Poor logistics/resources to interface 3 12
Distribution of Low level of farmers’ education and adoption of the CSA practices 8 3.2
challenges to CSA Difficulty i . . - .
. ifficulty in staging physical meeting due to problems of Covid-19 1 04
HMP,S uptake in Shortage of extension workers/specialists and their mobility 4 1.6
Nigeria Lack of policy on CSA 1 0.4

inadequate funding and support by government to: implement policies, campaign and create
awareness of CSA-TIMPs, organise meetings, conduct research and render support to
farmers (21.8%). Other problems that emanated from the discourse were: policy
inconsistencies and lack of implementation by the government, lack of political will and
support from relevant agencies, and difficulty in convincing both the policy makers and
implementers given that they perceive CSA as not being a political issue (8.7%). Similarly,
Onyeneke et al. (2021) in their study in Ebonyi State, Nigeria found that high cost of inputs,
lack of access to inputs, insufficient land and capital, insufficient climate information and
poor extension services were among the major barriers to uptake of climate-smart
agriculture in rice production. Shittu ef al. (2021) also noted that the low adoption of CSAs in
sub-Saharan Africa may not be unconnected to the fact that CSA implementation requires
upfront investments that take time to yield productivity gains.



4.5.1 Actionable roadmaps to increasing climate-smart agriculture uptake and integration
into policy in Nigeria. Participants at the discourse in North-west, North-east, South-west and
North-central zones commonly recommended a robust awareness campaign and advocacy
that will highlight the effects of climate change as well as underscore the benefits CSA-
TIMPs uptake. This can be achieved through e-extension, community TV/radio in local
dialects and formation of Climate Vanguards. The Vanguards can consist of children
volunteers and in-school pupils who can help to promote public awareness of CSA-TIMPs.
In addition, the agricultural component of the secondary school curriculum can be
strengthened by incorporating climate smart agriculture details.

In the North-central and South-south zones, it was suggested that revitalisation of ADPs
and interventions such as monthly technical review meetings (MTRM) of the ADP should be
reintroduced across all ADP offices; while there is a need for the creation of CSA
Departments/Stations in each state. Participants in south-south, North-central and North-
west zones also suggested an increased budgetary allocation of minimum of 10% for
agriculture, while also advocating for direct funding and cost-sharing funding programmes
where farmers can contribute to the funding of CSA-TIMPs. Suggestions from the South-
south, North-central, North-east and South-west zones jointly agreed on revitalisation of
Researchers-Extension-Farmers-Linkage (REFILs), employment of qualified extension
agents, and training and retraining of extension agents. Participants from the North-central
and North-west duly noted the compelling need to enforce the existing laws that support
CSA-TIMPs and to prevent open grazing, control tree-cutting by making firewood/charcoal
business legitimate through the introduction of licensing. They also stressed the need for
adequate scaling down of weather forecast information through media. In the North-east
and North-west zones, viable agro-climate cooperatives were recommended by participants.

The South west zone recommended that school curricula at all levels should be revised
by the Federal and States Ministries of Education to create a greater consciously of the
knowledge of CSA-TIMPs in students of science and its related fields. In this respect, the
return of school farms in public and private schools, the introduction of tree planting and
management (as a general studies unit course) in tertiary institutions, issues of conversion of
common wastes to wealth and general emphasis of concerns for, and care for the
environment is advocated to be part of these new curricula. Part of the resolve of the
participants from the South-south and North-west zones is that government and private
sector need to get involved in CSA issues; especially, in carbon credit and that there is a need
to have a re-orientation to a mind-set that will see CSA as a profitable venture (Table 5).

5. Conclusion and recommendations
CSA-TIMPs has proved to hold great potentials for increasing food production and building
farmers’ resilience to climate change impact. Meanwhile, there is a considerably low
awareness of knowledge of CSA-TIMPs in Nigeria resulting in low uptake of the CSA
practices across the regions. In the existing agricultural policies, there is also no indication of
clear and defined CSA policy that can drive agricultural production in the country; although
some components of CSA were embedded in existing country’s climate change adaptation
framework. Adoption and adaptation of CSA-TIMPs is relatively low thereby incapacitating
farmers’ level of innovation adoption as well as increasing heavy reliance on rain-fed
agriculture; this tends to predispose them to a high level of vulnerability to climate change
impacts.

These results call for greater stakeholders’ inputs to institute the actionable roadmaps for
increasing uptake and integration of CSA into national policies in Nigeria. The need to have
a strategic partnership among key stakeholders in CSA is paramount. This will facilitate
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development of policy frameworks as well as adoption of existing CSA practices. It will also
serve as a spring board for ensuring the implementation and uptake of certified location-
specific CSA practices across the regions. Going forward, it is critical to have a content
analysis of existing agricultural policies that accommodate CSA issues. This will give a
clear indication of the extent these policies address CSA-TIMPs issues and provide evidence
for informed CSA policy development. Consequently, the following recommendations were
made:

¢ The National Orientation agency of Nigeria in collaboration with related agencies
and ministries should organise regular and intense awareness campaigns, national
orientation and capacity building of relevant stakeholders on CSA practices. This
will contribute to building and broadening their knowledge of the CSA discourse.

¢ Adequate provision of rural infrastructure and facilities to improve viability of e-extension
by the responsible government parastatals as well as private agencies; is key in CSA
awareness and uptake. Leveraging on existing projects like the FADAMA could facilitate
implementation of this.

¢ Developing collaboration between existing network providers and government agencies
for instituting possible cheap data bundles to facilitate e-extension holds great potentials
for increased awareness and subsequent uptake of CSA through the internet/social media.
The Federal government of Nigeria can champion this dialogue.

* Developing a stakeholders’ forum consisting of all key players in agriculture and
climate change issues in the country is necessary. This will help to facilitate better
coordination and review/reappraisal of the content as well as document the extent of
progress made in CSA related policies and programmes by government. The
Federal Department of Climate Change can champion this and ensure formal
institutionalisation of this partnership.

5.1 Suggestion for further study

This study has developed actionable roadmaps to facilitate the process to promote uptake
and integration of CSA-TIMPS into policy and practice in Nigeria. Further study can
examine the willingness/attitude of policy makers to adopt/integrate agricultural
stakeholders’ opinion in formulating policies to promote uptake of CSA-TIMPS in Nigeria.

References

Aderinoye-Abdulwahab, S.A. and Chimgonda-Nkhoma, J.J. (2015), “A measure of pastoralist women’s
vulnerability to the impact of seasonality: evidence from Nigeria”, International Journal of
Agricultural Management and Development (IJAMAD), Vol. 5 No. 3, pp. 207-219, Iranian
Association of Agricultural Economics, available at: www.ijamad.co (Print), ISSN:2159-5860
(Online. DOL doi: 10.5455/ijamd.1209.

Ado, AM., Savadogo, P., Pervez, AKMK. and Mudimu, G.T. (2019), “Farmers’ perceptions and
adaptation strategies to climate risks and their determinants: insights from a farming
community of aguie district in Niger”, GeoJournal, Vol. 7, doi: 10.1007/s10708-019-10011-7.

Amanchukwu, R.N., Amadi-Alli, T.G. and Ololupe, N.P. (2015), “Climate change education in Nigeria:
the role of curriculum review”, Education, Vol. 5 No. 3, pp. 71-79.

Anabaraonye, B., Okafor, CJ. and Ikuelogbon, O.]J. (2019), “Educating farmers and fishermen in rural

areas in Nigeria on climate change mitigation and adaptation for global sustainability”,
International Journal of Scientific and Engineering Research, Vol. 10 No. 4, pp. 1391-1398.


http://www.ijamad.co
http://dx.doi.org/10.5455/ijamd.1209
http://dx.doi.org/10.1007/s10708-019-10011-7

Barasa, P.M., Botai, CM., Botai, ].O. and Mabhaudhi, T.A. (2021), “Review of climate-smart agriculture
research and applications in Africa”, Agronomy, Vol. 11 No. 6, p. 1255, doi: 10.3390/
agronomy11061255.

Biesbroek, G.R., Klostermann, J.E. and Termeer, CJ. (2013), “On the nature of barriers to climate change
adaptation”, Regional Environmental Change, Vol. 13 No. 5, pp. 1119-1129, doi: 10.1007/s10113-
013-0421-y.

Birks, L., Powell, C. and Hatfield, J. (2017), “Adapting the capacities and vulnerabilities approach: a
gender analysis tool”, Health Promotion International, Vol. 32 No. 6, pp. 930-941, doi: 10.1093/
heapro/daw032. (assessed 23 September 2021).

Building Nigeria’s Response to Climate Change (BNRCC), Federal Ministry of Environment (2011),
National Adaptation Strategy and Plan of Action on Climate Change for Nigeria (NASPA-CCN),
Federal Ministry of Environment, Abuja.

Creswell, J.W. (1999), “Mixed method research; introduction and application”, in Cizek, G.J. (Ed.),
Educational Psychology. Handbook of Educational Policy, Academic Press.

Ebele, N.E. and Emodi, N.V. (2016), “Climate change and its impact in Nigerian economy”, Journal of
Scientific Research and Reports, Vol. 10 No. 6, pp. 1-13.

Elisha, 1., Sawa, B.A. and Ejeh, U.L. (2017), “Evidence of climate change and adaptation strategies
among grain farmers in Sokoto state, Nigeria”, IOSR Journal of Envirommental Science,
Toxicology and Food Technology ( Technology), Vol. 11 No. 03, pp. 1-7.

Eroarome, MLA. (2022), “Country pasture/forage resource profile of Nigeria”, available at: www.fao.org/
ag/AGP/AGPC/doc/Counprof/nigeria/nigeria.htm (accessed 4 March 2015).

FAO and ECOWAS Commission (2018), “National gender profile of agriculture and rural livelihoods —
Nigeria”, Country Gender Assessment Series, Abuja, p. 92.

FAO (2018), “Smallholder’s data portrait”, available at www.fao.org/family-farming/data-sources/
dataportrait/farm-size/en

Fawole, B.E. and Aderinoye-Abdulwahab, S.A. (2021), “Farmers’ adoption of climate smart practices
for increased productivity in Nigeria”, in Leal Filho, W., Oguge, N., Ayal, D., Adeleke, L. and da
Silva, 1. (Eds), African Handbook of Climate Change Adaptation, Springer, Cham, doi: 10.1007/
978-3-030-45106-6_227.

Haider, H. (2019), Climate Change in Nigeria: Impacts and Responses, K4D Helpdesk Report 675,
Institute of Development Studies, Brighton.

Ibrahim, S.B.,, Afolami, C.A., Ayinde, L.A. and Adeofun, C.O. (2014), “Arable crop farmers’ decision
making and adaptation strategies on climate change in Ogun state, Nigeria”, Handbook of
Climate Change Adaptation, published by Springer-Verlag Berlin Heidelberg, pp. 1-14,
doi: 10.1007/978-3-642-40455-9_116-1.

Ifeanyi-Obi, C.C., Togun, A.O., Lamboll, R., Adesope, O.M. and Arokoyu, S.B. (2017), “Challenges faced
by cocoyam farmers in adapting to climate change in Southeast Nigeria”, Climate Risk
Management, Vol. 17, pp. 155-164, doi: 10.1016/j.crm.2017.04.002.

Tleka, C.A., Agumagu, A.C. and Ifeanyi-Obi, C.C. (2020), “Development needs of rice farmers

in Anambra state”, International Journal of Agricultural Economics, Management and
Development (ITAEMDS), Vol. 8 No. 1, pp. 146-163.

Mbakwe, R., Ukachukwu, S.N., Muoneke, C.O. and Ekeleme, F. (2004), “Problem identification and
development of research base”, in Umunna, R.P.A, Onwudike, O.C., Uwaegbute, A.C., Edeoga, H.
O and Nwosu, A.C (Eds), Farming Systems Research and Development in Nigeria; Principles and
Practice in Humid and Derived Savanna Southeast Zone.

Morton, L.W., McGuire, JM. and Cast, A.D. (2017), “A good farmer pays attention to the weather”,
Climate Risk Management, Vol. 15, pp. 18-31, doi: 10.1016/5.crm.2016.09.002.

Nigeria Bureau of Statistics (2017), “Demographic statistics bulletin”.

Climate-smart
agriculture
technologies

371



http://dx.doi.org/10.3390/agronomy11061255
http://dx.doi.org/10.3390/agronomy11061255
http://dx.doi.org/10.1007/s10113-013-0421-y
http://dx.doi.org/10.1007/s10113-013-0421-y
http://dx.doi.org/10.1093/heapro/daw032
http://dx.doi.org/10.1093/heapro/daw032
http://www.fao.org/ag/AGP/AGPC/doc/Counprof/nigeria/nigeria.htm
http://www.fao.org/ag/AGP/AGPC/doc/Counprof/nigeria/nigeria.htm
http://www.fao.org/family-farming/data- sources/dataportrait/farm-size/en
http://www.fao.org/family-farming/data- sources/dataportrait/farm-size/en
http://dx.doi.org/10.1007/978-3-030-45106-6_227
http://dx.doi.org/10.1007/978-3-030-45106-6_227
http://dx.doi.org/10.1007/978-3-642-40455-9_116-1
http://dx.doi.org/10.1016/j.crm.2017.04.002
http://dx.doi.org/10.1016/j.crm.2016.09.002

[JCCSM
144

372

Obasi, E.U,, Ifeanyi-Obi, C.C. and Wigwe, C.C. (2021), “Compound farming under a changing climate:
evidence from Emohua local government area of Rivers state”, Journal of Agriculture and Food
Sciences, Vol. 19 No. 1, pp. 179-188.

Ologeh, 1.O., Akarakiri, ].B. and Adesina, F.A. (2018), “Constraints and limits to climate change adaptation
efforts in Nigeria”, Limits to Climate Change Adaptation, Springer, Cham, pp. 159-174.

Onyeneke, R.U., Amadi, M.U., Njoku, C.L.. and Osuji, E.E. (2021), “Climate change perception and
uptake of climate-smart agriculture in rice production in Ebonyi state, Nigeria”, Atmosphere,
Vol. 12 No. 11, p. 1503, doi: 10.3390/atmos12111503.

Owombo, P.T., Kaledoye, G.F., Ogunjimi, SI., Akinola, A.A., Deji, O.F. and Bolarinwa, O. (2014),
“Farmers adaptation to climate change in Ondo state, Nigeria: a gender analysis”, Journal of
Geography and Regional Planning, Vol. 7 No. 2, pp. 30-35.

Rossman, G. and Wilson, B. (1991), “Numbers and words revisited: being shamelessly eclectic”,
FEvaluation Review, Vol. 9 No. 5, pp. 627-643.

Scott, K. and Stuart, K. (2018), “Defining vulnerability: from the conceptual to the operational”, Policing:
A Journal of Policy and Practice, Vol. 12 No. 4, pp. 428-438, doi: 10.1093/police/pax046.

Sebestyén, V., Czvetkd, T. and Abonyi, J. (2021), “The applicability of big data in climate change

research: the importance of system of systems thinking”, Frontier Environmental Science, Vol. 9
No. 619092, doi: 10.3389/fenvs.2021.619092.

Shittu, A., Kehinde, M., Adeyonu, A. and Ojo, O. (2021), “Willingness to accept incentives for a shift to
climate-smart agriculture among smallholder farmers in Nigeria”, Journal of Agricultural and
Applied Economics, Vol. 53 No. 4, pp. 1-21, doi: 10.1017/aae.2021.19.

Sofoluwe, N.A., Tijani, A.A. and Baruwa, O.I. (2011), “Farmers’ perception and adaptation to climate
change in Osun state, Nigeria”, African Journal of Agricultural Research, Vol. 6 No. 20,
pp. 4789-4794.

Terdoo, F. and Adekola, O. (2014), “Assessing the role of climate-smart agriculture in combating
climate change, desertification and improving rural livelihood in Northern Nigeria”, African
Journal of Agricultural Research, Vol. 8, pp. 1-12.

Tiamiyu, S.A., Ugalahi, U.B., Fabunmi, T., Sanusi, R.O., Fapojuwo, E.O. and Shittu, A.M. (2017),
“Analysis of farmers’ adoption of climate smart agricultural practices in Northern Nigeria”,
Proceedings of the 4th International Conference on Agriculture and Forestry, Vol. 3, pp. 19-26.

Wisner, B. (2016), “Vulnerability as concept, model, metric, and tool”, Oxford Research Encyclopedia of
Natural Hazard Science, available at: https://oxfordre.com/naturalhazardscience/view/10.1093/
acrefore/9780199389407.001.0001/acrefore-9780199389407-e-25 (accessed 18 November 2021).

Wisner, B, Blaikie, P., Cannon, T. and Davis, 1. (2014), At Risk: Natural Hazards, People's Vulnerability
and Disasters, Routledge.

Wong-Parodi, G., Fischoff, B. and Strauss, B. (2015), “Resilience vs. adaptation: framing and action”,
Climate Risk Management, Vol. 10, pp. 1-7, doi: 10.1016/j.crm.2015.07.002, available at: www.
sciencedirect.com/science/article/pii/S2212096315000273#

Wrigley, A. and Dawson, A. (2016), “Vulnerability and marginalized populations”, in Barrett, D.H.,
Ortmann, L.W., Dawson, A., Saenz, C., Reis, A. and Bolan, G. (Eds), Public Health Ethics: Cases
Spanning the Globe. Public Health Ethics Analysis, Vol. 3, Springer, Cham, doi: 10.1007/978-3-319-
23847-0_7.

Further reading

Contribution of oil sector to GDP in Nigeria from the 4th quarter of 2018 to the 2nd quarter of (2021),
available at: www.statista.com/statistics/1165865/contribution-of-oil-sector-to-gdp-in-nigeria/

FAO (2022a), AQUASTAT Database. AQUASTAT website accessed on [18/11/2021 11:0].

FAO (2022b), “Nigeria at a glance”, available at: www.fao.org/nigeria/fao-in-nigeria/nigeria-at-a-glance/
en/


http://dx.doi.org/10.3390/atmos12111503
http://dx.doi.org/10.1093/police/pax046
http://dx.doi.org/10.3389/fenvs.2021.619092
http://dx.doi.org/10.1017/aae.2021.19
https://oxfordre.com/naturalhazardscience/view/10.1093/acrefore/9780199389407.001.0001/acrefore-9780199389407-e-25
https://oxfordre.com/naturalhazardscience/view/10.1093/acrefore/9780199389407.001.0001/acrefore-9780199389407-e-25
http://dx.doi.org/10.1016/j.crm.2015.07.002
http://www.sciencedirect.com/science/article/pii/S2212096315000273#
http://www.sciencedirect.com/science/article/pii/S2212096315000273#
http://dx.doi.org/10.1007/978-3-319-23847-0_7
http://dx.doi.org/10.1007/978-3-319-23847-0_7
http://www.statista.com/statistics/1165865/contribution-of-oil-sector-to-gdp-in-nigeria/
http://www.fao.org/nigeria/fao-in-nigeria/nigeria-at-a-glance/en/
http://www.fao.org/nigeria/fao-in-nigeria/nigeria-at-a-glance/en/

FAO and ICRISAT (2019), “Climate-Smart agriculture in the Borno state of Nigeria. CSA country
profiles for Africa series”, International Center for Tropical Agriculture (CIAT); International
Crops Research Institute for the Semi-Arid Tropics (ICRISAT), Food and Agriculture
Organization of the United Nations (FAO), Rome, Italy, p. 22.

FAOStat (2022), “Nigeria”, available at: www.fao.org/faostat/en/#country/159

United Nations Framework Convention on Climate Change (2011), “Fact sheet: climate change science —
the status of climate change science today”, available at: fact_sheet_climate_change_science
(unfccc.int)

About the authors
Dr Chinwoke Clara Ifeanyi-Obi is a Senior Lecturer at the University of Port Harcourt, Rivers State,
Nigeria. A leading researcher in environmentally sustainable management discourse in agriculture,
particularly in building rural households’ resilience to climate change impacts and strengthening
their capacity for increased uptake of climate smart agriculture (CSA). She was a Post Doc research
fellow of the UK Department for International Development under the Climate Impact Research
Capacity and Leadership Enhancement (CIRCLE) Programme, a global Fellow of Center for Human
rights and Humanitarian studies, Brown University, USA and a Fellow of West African Science
Leadership Programme. Currently, she is a research fellow of the African Institute for Mathematical
Sciences Next Einstein Initiative (AIMS-NEI) under the fellowship programme for women in climate
change science. She is actively involved in public engagements and facilitation of strategic
partnerships and linkages between key stakeholders in rural development in Nigeria. Chinwoke Clara
Ifeanyi-Obi is the corresponding author and can be contacted at: clara.ifeanyi-obi@uniport.edu.ng

Dr Fadlullah Olayiwola Issa is currently a Principal Extension Specialist in the National
Agricultural Extension and Research Liaison Services (NAERLS), Ahmadu Bello University, Zaria.
Fadlullah obtained his PhD in Agricultural Extension and Rural Sociology from Ahmadu Bello
University, Zaria; MSc in Agricultural Extension and Rural Sociology from Olabisi Onabanjo
University; and Masters Agricultural Policy and Administration from the University of Ibadan. He
worked with Lagos State Agricultural Development Authority as extension worker from 1997 to
2009. His research and development work delves into the uptake and dissemination of agricultural
innovations in smallholder farming systems; and sustainable agricultural extension policy and
administration. He has participated in several international and multidisciplinary development
research projects. He is a member of many professional associations including AESON, RuSAN and
NIFAAS. He has over 100 publications in both local and international journals.

Dr Sidigat Aderinoye-Abdulwahab is a graduate (Bachelor of Agriculture) of the University of
Tlorin, Nigeria. She got a Professional Diploma in Education from Ahmadu Bello University, Zaria,
Nigeria and her Master’s Degree (M.Sc. Agricultural Extension) was from Usmanu Danfodiyo
University, Sokoto. Dr Sidigat has a Ph.D (Livelihoods and International Development) from the
University of Reading, UK. Her research interest is in Gendered Rural Livelihoods while paying
special focus on coping and adaptation strategies of rural dwellers to livelihood vulnerabilities and
climate change with a vision to mitigate gender discrimination and imbalance; as well as alleviate
hunger and poverty. She has published in various national and international journals and is currently
lecturing at the Department of Agricultural Extension and Rural Development, University of Ilorin,
Nigeria.

Dr Adefunke Fadilat O. Ayinde obtained her Doctorate degree in Agricultural Extension and Rural
Development from the Federal University of Agriculture, Abeokuta, Nigeria where she is now a
Senior Lecturer in the Department of Agricultural Administration. Earlier, she worked as an
Extension Officer at the Ogun State Agricultural Development Programme, Nigeria. She is actively
involved in teaching, research, supervision of students and community services. She has published
widely in international and local Journals, a member of different professional bodies and holds
different positions of responsibilities in her department, college, university and the community at
large. She has presented research papers in international conferences held in different parts of the
world including Australia, Brazil, South Africa, Ghana and Kenya. She was a Post Doc research
fellow of UK department for International Development under the CIRCLE programme.

Climate-smart
agriculture
technologies

373



http://www.fao.org/faostat/en/#country/159
mailto:clara.ifeanyi-obi@uniport.edu.ng

[JCCSM
144

374

Dr Ogechi Jubilant Umeh is an Agricultural Extension and Administration specialist. She obtained
a doctorate in Agricultural Extension and Administration (2021) from the Michael Okpara University
of Agriculture, Umudike. In addition, she has acquired series of certificate courses in Communication
Training skills, Scientific Writing and Reporting skills. Dr Ogechi is a Farmer Field School (FFS)
Master Trainer as well as a Certified Organic Agriculture trainer. She is currently a lecturer in the
Department of Agricultural Extension and Rural Development, Michael Okpara University of
Agriculture Umudike. She has over 60 publications which includes books, book chapters, journals,
proceedings and scientific papers. Current research interests include agricultural extension and
gender issues in climate change resilience.

Emmanuel Bamidele Tologbonse is a Professor of Agricultural Extension and Rural Development,
National Agricultural Extension and Research Liaison Service, Ahmadu Bello University Zaria,
Nigeria, where he is involved in post graduate teaching, research and training activities; a Lead
Consultant, Harmonisation of Cocoa Training Manuals in Nigeria (World Cocoa foundation 2015-
2016); a team leader, Agricultural extension and advisory Maize component, Support to Agricultural
Research for Development of Strategic Crop (SARD-SC) in Africa; a team member, Harnessing
Opportunities for Productivity Enhancement (HOPE) and Accelerated Varietal Improvement and
Seed Delivery of Legumes and Cereals in Africa (AVISA) Projects; a Deputy Director, coordinator
externally funded projects (2012-2016); National Consultant to CTA (2009/2010); Chairman, North
Central, Extension Committee, National Agricultural Land Development Authority, Federal Ministry
of Agricultural and Rural Development (1991-1997); Member of National Growth Enhancement
Support Scheme/Agricultural Transformation Agenda (GES/ATA) Working Group of FMARD
(2013-2015). He is currently President/Country Focal Person, Nigerian Forum for Agricultural
Advisory Services (NIFAAS).

For instructions on how to order reprints of this article, please visit our website:
www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com



	Promoting uptake and integration of climate smart agriculture technologies, innovations and management practices into policy and practice in Nigeria
	1. Introduction
	1.1 Background to the study
	1.2 Knowledge gap

	2. Literature review
	2.1 Concept of vulnerability, resilience and adaptation
	2.2 Climate change adaptation in Nigeria
	2.3 Capacities and vulnerabilities approach
	2.4 Integrating climate-smart agriculture issues into national policy

	3. Methodology
	3.1 Study area
	3.2 Research methods

	4. Results and discussion
	4.1 Socioeconomic characteristics of stakeholders
	4.2 Level of awareness of climate-smart agriculture technologies, innovations and management practices in Nigeria
	4.3 Availability of climate smart agriculture policy in the country
	4.4 Available climate-smart agriculture technologies, innovations and management practices in Nigeria
	4.5 Challenges to climate-smart agriculture technologies, innovations and management practices uptake in Nigeria
	Undefined namespace prefix
xmlXPathCompOpEval: parameter error
xmlXPathEval: evaluation failed



	5. Conclusion and recommendations
	5.1 Suggestion for further study

	References


