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Foreword

Agriculture is critical to Kebbi State’s overall domestic product, employing a significant
part of its population. An important characteristic of the state’s agricultural system 1is its
heavy reliance on rain-fed conditions, predominantly led by smallholder farmers. Climate
change caused extreme weather conditions including, rising temperatures, unpredictable
rainfall patterns, flooding, and droughts. These climate-related threats result in corp
failures, lower yields, and more frequent pest and disease outbreaks, therby constituting a
serious danger to agricultural productivity, livelihoods, incomes, reduction in fishing
activities; and food insecurity. Climate change is one of the major threats to the
Agricultural economy of Kebbi State.

We cannot wish away the challenges of climate change. We need to be proactive and work
smart. Hence, the Kebbi State Ministry of Agriculture and Natural Resources and the
Kebbi State Ministry of Environment partnered with other stakeholders to develop this
Climate-Smart Agriculture (CSA) profile. The CSA profile is an approach that integrates
climate change adaptation and mitigation strategies to enhance agricultural productivity,
build resilience, and reduce greenhouse gas emissions.

The CSA profile provides an in-depth understanding of the specific climate challenges
faced by Kebbi State’s agricultural sector and identifies appropriate CSA practices that can
address these challenges. It serves as a baseline document, outlining the current state of
CSA adoption and support sustainable agricultural development in the Kebbi State.

This profile used robust multistakeholder approach and analytical techniques which led to
the identification of eighty-eight (88) CSA potential technologies and practices in the sub-
sectors of agriculture (crops, livestock, poultry, aquaculture and fisheries, forestry, and
cross-cutting issues). It is instructive to note that CSA practices are gender-differentiated,
therefore, there is need to consider gender in CSA policies and targetting of interventions.
This implies providing both men and women equal access to agricultural advisory services
and inputs (improved seeds, fertilizer, and machinery) as well as training on water-efficient
farming techniques. Also, initiatives that promote women’s participation in decision-
making processes at the community level can ensure their unique perspectives on climate
change adaptation and resilient strategies.



By implementing CSA in Kebbi State, several benefits can be achieved. Firstly, CSA
practices such as improved water management, conservation agriculture, and agroforestry
can enhance agricultural productivity and ensure sustainable resource use. Secondly, CSA
can increase the resilience of farming systems to climate-related risks, enabling farmers to
adapt to changing climatic conditions and reduce vulnerability. Thirdly, CSA practices,
such as the use of organic fertilizers and efficient energy systems, can contribute to
mitigating greenhouse gas emissions from agricultural activities.

The administration of Governor Nasir Idris is committed to enhancing agriculture
productivity to particularly drive food security and sustainability. Thus, the achievement
recorded with the development of the Kebbi State Climate Smart Agriculture Profile is well
recognized, and in line with the current administration’s focus on agriculture. Our
commitment to its implementation is certain. [ urge all to support us as we move to the next
steps, which revolves around implementation.

Finally, the Government of Kebbi State through the Kebbi State Ministry of Agriculture
and Natural Resource recognizes with sincere appreciation the support of the United State
Agency for International Development (USAID) for graciously supporting the process
through the Feed the Future Nigeria Agriculture Policy Activity. We also specially
recognize the Research Team led by Faculty from Michigan State University, Kebbi State
University of Science and Technology Aliero, University of Ibadan and Alex-Ekwueme
Federal University, Ndufu-Alike.

Hon. Commissioner for Agriculture & Natural Resources
Kebbi State Ministry of Agriculture & Natural Resources
Birnin Kebbi, Kebbi State

October, 2,2023



Introduction

The mainstay of Kebbi State's economy is agriculture. Kebbi State, often known as the
"Land of Equity," is home to a wide variety of agricultural products, making it a key
contributor to the availability of food, job opportunities, and agricultural markets (Aliero &
Ekaette, 2018). However, Kebbi State's agricultural industry has a number of obstacles that
prevent it from expanding and improving. These difficulties include: (i) Climate Change:
According to Yelwa (2019), Kebbi State is already seeing the negative effects of climate
change, which include rising temperatures, unpredictable rainfall patterns, flooding, and
drought. These climate-related effects can result in crop failure, lower yields, and more
frequent pest and disease outbreaks which constitute a serious danger to agricultural
productivity. (i1) Limited Access to Credit: In order to invest in their farms and increase
productivity, farmers in Kebbi State frequently struggle to obtain formal financing from
financial organizations. Farmers find it difficult to secure the money they need to adopt
modern farming practices, buy quality inputs, and upgrade infrastructure due to the
absence of suitable financing choices and collateral restrictions (Ahmed, 2020). (iii)
Inadequate Infrastructure: The agricultural sector in Kebbi State is hampered by
inadequate infrastructure, including shoddy road systems, scanty storage facilities, and
weak market connections. Due to inefficient transportation of agricultural products to
markets caused by these infrastructure deficiencies, farmers experience post- harvest
losses and diminished profitability (Maiyaki & Ibitoye, 2021).

The adverse effects of climate change are expected to worsen in the future and have
devastating consequences for agriculture. To address these challenges, Climate-Smart
Agriculture (CSA) offers a holistic approach. Adopting Climate-Smart Agriculture (CSA)
strategies that are adapted to the unique circumstances of Kebbi State is necessary to
address these difficulties. CSA is an approach that integrates climate change adaptation and
mitigation strategies to enhance agricultural productivity, build resilience, and reduce
greenhouse gas emissions (FAO, 2013).

By implementing CSA in Kebbi State, several benefits can be achieved. Firstly, CSA
practices such as improved water management, conservation agriculture, and agroforestry
can enhance agricultural productivity and ensure sustainable resource use. Secondly, CSA
can increase the resilience of farming systems to climate-related risks, enabling farmers to
adapt to changing climatic conditions and reduce vulnerability (Lipper et al., 2014).
Thirdly, CSA practices, such as the use of organic fertilizers and efficient energy systems,
can contribute to mitigating greenhouse gas emissions from agricultural activities.

To guide the effective implementation of CSA in Kebbi State, the development of a Kebbi
State CSA Profile is crucial. Considering that implementation of CSA is location specific,
this profile will provide an in-depth understanding of the specific climate challenges faced
by the State's agricultural sector and identify appropriate CSA practices that can address
these challenges. It will serve as a baseline document, outlining the current state of CSA
adoption in Kebbi State and providing recommendations for scaling up CSA practices
(FAO, 2016). By developing the Kebbi State CSAProfile, policymakers, stakeholders, and
investors will have a solid foundation to design and implement targeted interventions,
policies, and investments to promote CSA adoption and support sustainable agricultural
development in the State.



STATE CONTEXT

Kebbi State has a very rich historical background. The area became part of northern Nigeria
after Nigeria's independence in 1960. Kebbi State was created on 27th August 1991 and
Birnin Kebbi serves as the State capital till date. Kebbi State has a population of 3,238,628
comprising 21 Local Government Areas, 4 Emirate Councils, diverse ethnic groups and
cultural backgrounds (National Population Commission of Nigeria, 2006). The State's
population is primarily engaged in agricultural activities, which form the backbone of its
economy. Kebbi State is located in the north western part of Nigeria between latitudes
10°30'N and 13°30'N and longitudes 3°30'E and 6°30'E.

Ithas a total landmass of about 37,699 square kilometers out of which 36.46% is made up of
farmland. However, about one third of the State is situated in a desert-prone environment
thus making it one of the front-line States for the menace of drought and desertification.
The state shares borders with Niger State to the west, Sokoto State to the north, Zamfara
State to the east, and Niger Republic to the north. The landscape of t he State is dominated
by extensive flood plains (Fadama) of the inland river valley systems. The largest sources
of surface water in Nigeria can be found in the state as the River Niger forms a large body of
water several square kilometers in size known as Kainji Lake; which is 80% located in
Kebbi State. Kainji Lake has also been experiencing significant fluctuations in hydro-
meteorological variables like precipitation, evaporation, temperature, runoff, and water
levels (Salami et al., 2015). Kebbi State is renowned for its agricultural productivity, with
crops such as rice, wheat, sorghum, millet, maize, cowpea, and cotton being major
contributors to its agricultural output.

Economic Relevance of Agriculture

Kebbi State is a major producer of grains, legumes, and cereals while fishing, poultry, and
animal husbandry, blacksmithing, weaving, knitting, woodcarving, dyeing, and tannery,
are practiced as commercial ventures. The people also practice Fadama (flood plain)
farming, cultivating crops like onion, tomatoes, potatoes, and pepper.

The economic relevance of agriculture in Kebbi State is likely to increase in the coming
years. Majority of the inhabitants are rural peasant farmers whose major occupation is
farming, which is generally of subsistence type, largely due to high level of poverty. The
states' population is growing rapidly, and the demand for food is expected to increase. 2The
year 2022 budget for agriculture sector performance revealed 93% expenditure
performance of the budget. The state is also well-positioned to benefit from the growing
demand for agricultural products in the global market. Agriculture serves as the backbone
of the state's economy, and if its potential is effectively harnessed, Kebbi State could
unquestionably become the nation's agro-industrial hub and a regional food supermarket in
the near future.

However, reduction in the ability of the sector to provide for the increasing population size
in Kebbi state has been attributed to factors such as low levels of agricultural technology,
erratic and intermittent rainfall, fragmentation of farmland, and low levels of soil fertility
which in turn have led to a high incidence of poverty in the state. Local market potential
remains underexploited, and substantial market opportunities on the international stage
have yet to be seized.

Climate and Vegetation
Kebbi State is located in the north western part of Nigeria between latitudes 100 and
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130Nand longitudes 30 and 60E. The mean annual rain fall in the state varies significantly
from the northern part of the state which stands at 733mm to the southern part at 1045mm.
However, the total number of rain days vary. Kebbi State experiences a wet season that
spans usually from June to September in the northern parts and April to October in the
southern parts, with a characteristically intense local thunderstorms. 2The temperature is
generally high in all locations and can be as high as 40°C. However, the temperature can go
downto 21°C.

One-third of the state is situated in a desert prone environment, making the state susceptible
to drought and desertification. Soil types in Kebbi state are mainly ferrugirious tropical.
The main features of the soil are a sandy surface horizon underlain by weakly developed
clayey, mottled and sometimes concreting subsoil. The soil is sensitive to erosion, hence,
when the vegetation cover is removed, the sandy topsoil is washed away by rain water or
wind. The soil also has a low water holding capacity. The Fadama (flood plain) soil is also
commonly found in Kebbi state and is very suitable for crop production due to its high
moisture content and organic matter even during drought seasons. The natural vegetation
of the state consists of Northern Guinea Savannah in the South and South-east and Sudan
Savannah in the North, but the vegetation has been altered in many areas by intensive
cultivation, grazing, fuel wood harvesting and bush burning.

Agricultural Production Systems

The agricultural landscape of Kebbi State, Nigeria is shaped by both rainfed and irrigation
agriculture (Olayide et al., 2016). Rainfed agriculture produces a wide variety of crops like
millet, sorghum, rice, maize, cowpea, groundnut, and vegetables (IITA, 2018), and is
dependent on seasonal rainfall. Contrarily, the Hadejia-Jama'are River Basin supports the
state's irrigation agriculture, which raises agricultural productivity significantly (Yahaya et
al., 2020). Rice output in the state has increased because of the Kebbi Irrigation Project's
Argungu Rice Scheme (Ojo,2019).

In Kebbi State, rice farming stands out as a key agricultural endeavour. According to
Abdulrahman (2019), Kebbi State is a significant rice-producing region in Nigeria.
Agriculture serves as a major employer in Kebbi State, supporting the livelihoods of a
significant portion of the population. Farming activities, agro-processing, marketing, and
trading of agricultural produce create employment opportunities and income for farmers,
processors, traders, and other actors along the agricultural value chain (Ahmed et al.,
2018).

The combination of rainfed and irrigation agriculture, coupled with livestock farming, has
contributed to food security, employment generation, and economic development.
According to the 1Kebbi state Government official website, the State Government laments
the rudimentary level of the sector in Kebbi State despite concerted efforts to enhance and
modernize agriculture, with many farming communities engaged in subsistence-level
production. Several factors contribute to the challenges faced in agriculture, including
limited agricultural technological advancements, inadequate access to credit on favorable
terms, unpredictable and insufficient rainfall patterns, land fragmentation due to
inheritance and population growth, which has reduced individual farm sizes, difficulties in
obtaining timely farm inputs, and the unavailability of improved varieties.

11



Furthermore, the absence of processing and storage facilities capable of absorbing
agricultural surpluses exacerbates the situation. While the production of staple crops such
as rice, millet, and sorghum has shown an upward trend, the production of cash crops has
declined.

Food Security and Nutrition in Kebbi State, Nigeria

Food security and nutrition are critical components of sustainable development, ensuring
the well-being and livelihoods of individuals and communities. Kebbi State, like many
regions in Nigeria, faces challenges in achieving food security. Factors such as climate
variability, limited access to productive resources, and low agricultural productivity
contribute to the vulnerability of households in the state (Oladele etal., 2019). Low-income
levels, inadequate infrastructure, and poor market access further exacerbate food security
concerns (Adeotietal.,2018).

In Kebbi State, agriculture is essential for the production and accessibility of food. Efforts
to address food security and nutrition in Kebbi State include various interventions and
programs. These initiatives aim to improve agricultural productivity, enhance value chains,
promote nutrition education, and increase access to nutritious foods. Examples include the
Anchor Borrowers' Program, which supports smallholder farmers with inputs and credit
facilities (CBN, 2015), and nutrition-sensitive agriculture programs that integrate nutrition
considerations into agricultural practices (Adekanmbietal., 2017).

In Kebbi State, interventions aimed at improving food security have had a positive effect.
Food availability and access have improved as a result of better agricultural productivity
and diverse food production (Yahaya et al., 2020). Additionally, feeding practices have
improved as a result of behaviour modification and nutrition education programs (Adeoti et
al., 2018). The need for multisectoral coordination to solve complex nutrition concerns,
however, as well as budget constraints and inadequate infrastructure, continue to be
problems (Okaforetal.,2019).

CLIMATE CHANGEAND IMPLICATIONS FORAGRICULTURE

Climate change is the phrase used to describe long-term changes in Earth's temperature
patterns and weather brought on by human activity, particularly the atmospheric release of
greenhouse gases (GHGs) including carbon dioxide (CO2), methane (CH4), and nitrous
oxide (N20). The greenhouse effect, which is a result of these GHGs trapping solar heat,
raises the planet's average temperature, a phenomenon known as global warming.

The Intergovernmental Panel on Climate Change (IPCC), a leading international scientific
body, defines climate change as follows: "Climate change refers to a change in the state of
the climate that can be identified (e.g., by using statistical tests) by changes in the mean
and/or the variability of its properties and that persists for an extended period, typically
decades or longer. It refers to any change in climate over time, whether due to natural
variability or as a result of human activity" (IPCC, 2014. Africa will be seriously impacted
by the effects of climate change and as a result of this, Nigeria is vulnerable to the effects of
climate change. Available evidence shows that the effect of climate change will be felt more
by the developing countries (IPCC, 2014).

Agriculture, water resources, and ways of life are significantly impacted by climatechange.
Like many other parts of Nigeria, the North-West region of Kebbi State is susceptible to the
effects of climate change. According to Bose et al (2015), rainfall variability in northern
Nigeria has increased compared with historical levels which signifies a clear evidence of
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climate change in the region. Other observed trends include rising temperatures, altered
rainfall patterns, and an increase in the frequency and severity of extreme weather events
including droughts and floods (Adams et al., 2019). These have a severe negative impact on
the state's socioeconomic, agricultural, and environmental systems.

Key Trends in Kebbi State
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Figure 1: Average temperature and precipitation in Kebbi state over the last 30 years.
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Figure 2: Trend of total volume of rainfall between 1981 and 2016 in Yelwa, Kebbi State
Data Source: Nigerian Meteorological Agency in Central Bank of Nigeria, 2021)
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Impacts of Climate Change and Implications for Agriculture

1. Changing Rainfall Patterns: Climate change is altering rainfall patterns, leading
to increased variability and unpredictability of rainfall in Kebbi State. This can
result in droughts, floods, and irregular growing seasons, all of which pose
challenges for agricultural production (Olayemi etal. (2018).

2. Water Availability: Climate change affects the availability of water resources,
including rivers, lakes, and groundwater. Changes in precipitation patterns and
increased evaporation rates can lead to water scarcity, making irrigation more
difficult and reducing crop yields (Ibe et al., 2020).

3. Crop Yield Reduction: Rising temperatures and changes in rainfall patterns can
negatively impact crop yields. Extreme heat can damage crops and reduce their
productivity. Droughts can lead to crop failure, while heavy rainfall and flooding
can damage crops and cause soil erosion (IPCC.,2014).

4. Pests and Diseases: Climate change can influence the distribution and abundance
of pests and diseases. Rising temperatures and changing rainfall patterns create
more favorable conditions for certain pests and diseases, leading to increased
infestations and crop damage (Okonkwo etal., 2020).

5. Decline in Livestock Productivity: Climate change affects not only crops but also
livestock. Increased temperatures and water scarcity can reduce the availability and
quality of grazing lands, leading to a decline in livestock productivity. Heat stress
can also negatively impact animal health and reproduction (Adeoye, etal.,2017).

6. Food Security and Rural Livelihoods: The implications of climate change on
agriculture can have severe consequences for food security and rural livelihoods in
Kebbi State. Reduced crop yields and livestock productivity can lead to food
shortages, increased food prices, and income losses for farmers and rural
communities (Abaje etal., 2019).

Farmers can no longer rely on their old understanding of the seasonality of climatic
elements as rainfall becomes more unpredictable. According to the FAO, climate change
will harm 11% of the world's arable land, resulting in a subsequent decline in cereal
production and a 16% decline in agricultural GDP. As a result of the lower performance of
rain-fed agricultural production systems, this may translate into a significant increase in
poverty, hunger, and overall food security concerns. In order to increase crop production in
the area, it is advised that farmers be equipped with the most recent information on climate-
smart crop production techniques, such as the use of early maturing seeds, drought-tolerant
varieties, and more specifically, the use of irrigation, especially for cereals. Farmers should
have access to weather forecast information through all appropriate sources, such as radio
broadcasts, TVs, and SMS on mobile phones.

Agricultural Greenhouse Gas emissions

Global emissions of Greenhouse Gases (GHGs) due to Agriculture, Forestry and other
Land use is on the increase. The main Greenhouse Gases attributed to Agriculture include
methane (Ch4), nitrous oxide (N20), and carbon dioxide (Co2).In Africa, emissions due to
agriculture have experienced an upward trend and in Nigeria, the level of GHG emissions
is relatively substantial compared to other African countries as 51.2% of Nigerian GHG
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emissions are from agriculture, forestry, and land use activities (Okorie and Lin, 2022).

Agriculture, Forestry and Other Land Use (AFOLU) is the second largest contributor to
total GHG in Nigeria (after the energy sub sector). The AFOLU contributed 25% of the
country's total GHG emissions in 2018 (FME, 2021). Apart from being the second largest
source of GHG emissions in Nigeria, the AFOLU is also very important for climate-smart-
agriculture in terms of productivity, adaptation and mitigation. Of the total 87 MtCO2eq of
GHG emissions from AFOLU in 2018, agriculture contributed 54.46 MtCO2eq of GHG
emissions (representing 62.6%), while Forestry and Other Land Use contributed 32.54
MtCO2eq of GHG emissions (representing 37.4%). See Figure 3.

B Agriculture M Forestry and Other Land Use

Figure 3. AFOLU greenhouse gas emissions by sub sector (2018). Source: Federal Ministry of
Environment, 2021.
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CONCEPTUALIZING CLIMATE SMART AGRICULTURE (CSA) IN KEBBI
STATE

Climate Smart Agriculture (CSA) is recognized broadly by the concurrent increase in
resource use efficiency and livelihood productivity, climate change adaptation, and GHG
reduction (FAO, 2010; Olayide etal., 2016). The conceptual framework for CSA is given in
Figure 4.

CSA pillars Climate-smartness dimension

Increase productivity (yield, food
security)

Productivity

I Increase net return (income)

Improve input use efficiency (water,
soil, risks)

Reduction in emissions (carbon,
nitrogen, etc.)

H En %% B B

Energy

Figure 4. Conceptual Framework for Climate-Smart Agriculture and Expected Outputs
Source: Authors' diagram based on insights from FAO and Nwajiuba et al (2015).

There has been increasing awareness at both local and international levels on the need to
commit financial resources into activities on productivity, adaptation and mitigation. As an
example, the World Bank committed to working with countries to deliver climate-smart
agriculture that achieves the triple win of increased productivity, enhanced resilience, and
reduced emissions. In 2020, 52 percent of World Bank financing in agriculture also
targeted climate adaption and mitigation. 2The West Africa Agricultural Productivity
Program (WAAP) involves 13 countries and multiple partners, helping develop climate-
smart varieties of staple crops, such as rice, plantain, and maize. Farmers also gain access to
technologies such as efficient water-harvesting systems. As of July 2019, the project had
directly helped more than 9.6 million people and more than 7.6 million hectares of land be
more productive, resilient, and sustainable. Beneficiary yields and incomes have grown by
an average of about 30%, improving food security for about 50 million people in the region.
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CSATECHNOLOGIES, PRACTICESAND EFFECTIVENESS IN KEBBI STATE

Technologies and practices associated with CSA offer prospects for addressing the
problems caused by climate change as well as for the expansion of the agricultural industry
and for economic prosperity. For the purposes of this profile, a practice is CSA if it
advances food security and at least one of the other CSA goals (mitigation and/or
adaptation). The term "CSA" refers to thousands of methods and technologies used all over
the world. According to evidence from the literature, farmers are utilizing a number of
agricultural innovations derived from both local knowledge and new technologies to
increase their capacity for climate change and variability adaptation. Ex-ante practices are
those based on anticipated climatic events, while ex-post practices are those that are
implemented after a climatic event has already occurred. Here we explore various
agricultural technologies and practices in Kebbi state that have shown promise in
accomplishing one or more of the three pillars of CSA: productivity, mitigation, and
adaptation. We did this by using data from the literature.

a. Conservation agriculture (CA): a popular technique with benefits for soil and
water conservation, is prevalent in Kebbi State, as it is in the majority of farming areas in
Nigeria. The following CA tactics are based on traditional slash-and-burn farming
methods: (1) minimal or zero tillage; (i1) preservation of soil cover through cover crops or
mulching; and (ii1) crop rotation (Giller et.al, 2009). One or more of the three pillars of
climate-smart agriculture are met by CA. Empirical research demonstrates that CA boosts
the biological production of important food crops like maize, sorghum, and millet even on
poor soils and gives economic benefits from diversified crop rotation systems in terms of
productivity and adaptation (Giller et.al, 2009). Mulching the soil regularly has many
advantages for the farmer when managing hazards associated with the climate. These
include less runoff, more infiltration of water, higher soil organic matter, and better soil
moisture retention. The promotion of zero or minimal tillage in CA also reduces labor
expenses associated with field preparation and permits early planting to coincide with the
start of rains.

b. Intercropping/crop diversity: In Conservation Agriculture, crop failure risks are
significantly reduced through crop diversification and the use of various intercropping
techniques supplying farmers with crucial safety nets in the event that a crop doesn't
perform as anticipated. Groundnuts and cowpeas are two legumes that are frequently
produced in annual double- cropping systems along with cereals, maize and millet.

c. Improved seeds: Due to rising temperatures and more rains over the past few
decades, many farmers now employ seed kinds that are resistant to extreme weather. Some
adopted seeds that mature early in order to avoid the effects of reduced rainfall brought on
by a changing and variable climate.

d. Integrated soil fertility management: Here, farmers apply animal manure,
compost, crop leftovers, and other soil fertility improvement techniques in addition to
chemical fertilizers. Organic manures must be added to the soil to increase soil aggregate
stability and to improve soil nutrition through decomposition and nitrogen mineralization.

Identification of CSA Options

In addition to the technologies already being practiced in Kebbi state, there is an
opportunity to implement other CSA practices which have been identified in the literature.
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These include different CSA options that have existed for long in agricultural practices and
should be adopted as strategies to mitigate the tides of a changing climate. These practices
computed from Anugaetal.,2019; Kombatetal., 2021 are:

¥ Energy smart: Compost residue after harvesting; convert residue into bioenergy; and
use solar equipment in farming.

¥ Weather smart: Use personal experience to predict weather events (this will become
increasingly more difficult as the climate shifts, because past trends are not an
indicator of future patterns); usage information from radio/TV for weather events;
received training/education from an extension worker/agent on weather; Use a mobile
phone to access weather information; and access to weather information on the
internet.

¥ Water smart: Plant early during the rainy season to make use of rainwater; plant cover
crops to maintain soil moisture; and harvest and store rainwater for future use in
watering crops and feeding animals.

¥ Carbon and nitrogen smart: Use organic manuring; practice mixed cropping; use
trees as farm boundaries (afforestation); practice crop rotation; plant legumes among
crops; estimate the amount of fertilizer/manure needed at a time (precision
fertilization); and use specific fertilizer/manure based on the type of soil (site-specific
nutrient application)

¥ Knowledge smart: Farmer-to-farmer knowledge sharing; belonging to a farmer
association; store seeds for next season/emergency (seed banking); and get access to
market information on prices of outputs and input

Further, CSA could be broadly applied to encompass various technologies and practices.
To compile this Profile, examples of agricultural technologies and practices in Kebbi State
that have shown promise in contributing to one or more CSA pillars were compiled from
the literature (See Table 1).
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Table 1. CSA Technologies and Practices in Kebbi State

Production Broad Specific strategies / Reference
Activity Category technologies
Crop Improved crop varieties (Ezihe et al, 2019; Mbah &
(higher-yielding) Ezeano, 2016; Onyemma et al,
2019; Shomkegh, 2019) UNDP
Nigeria (2022) |
Planting of climate-tolerant (Akinnagbe = & Irohibe, 2014
varieties  (drought-,  pest-, | Ezihe et al, 2019; Kim et al,
flood-resistant) 2017; Mbah & Ezeano, 2016;
Okpe & Aye, 2015) UNDP
Nigeria (2022)
Planting of weed-tolerant (Mbah & Ezeano, 20106)
crop varieties
Use of early maturing / | (Ezihe et al, 2019; Kim et al,
high-yielding  variety 2017; Mbah & Ezeano, 2010)
Crop diversification (Akinnagbe & Irohibe, 2014
Okpe & Aye, 2015)
Change in cropping (Akinnagbe & Irohibe, 2014
pattern and planting | Ezihe et al, 2019; Kim et al,
calendar 2017; Mbah & Ezeano, 20106;
Okpe & Aye, 2015; Tyubee et
al., 2020)
Early harvesting of crops (Mbah & Ezeano, 2016)
Mixed cropping (Akinnagbe & Irohibe, 2014;
Mbah & Ezeano, 2016; Tyubee
et al., 2020)
Intercropping (Shomkegh, 2019)
Varying (Kim et al, 2017; Okpe & Aye,
(increasing/reducing) area 2015; Terdoo et al., 2016)
under cultivation
Soil Use of zero tillage / | (Akinnagbe & Irohibe, 2014;
conservation | alternative tillage practices Ezihe et al, 2019; Kim et al,
2017; Mbah & Ezeano, 2016;
Shomkegh, 2019)
Soil Mulching Kim et al, 2017, Mbah &
conservation Ezeano, 2016; Okpe & Aye,
2015) (Shittu, 2017) |
Soil Cover cropping (Mbah & Ezeano, 2016; Okpe
conservation & Aye, 2015)
Soil Application of organic | (Kim et al, 2017, Mbah &
conservation | fertilizers Ezeano, 20106)
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Crop rotation (Mbah & Ezeano, 2016)
Bush fallowing to increase | (Mbah & Ezeano, 2016)
soil fertility
Improved access to credit | (Kim et al, 2017)
servicesand inputs
Inorganicfertilizer (Ezihe et al,, 2019; Okpe & Aye,
2015)
Contour  Bunding and (Ezihe et al, 2019) UNDP
Contour  Ploughing Nigeria (2022)
Bonding practices in rice UNDP Nigeria (2022)
field
Change of farming location (Tyubee et al., 2020)
Traditional Plant high economic value (Akinnagbe &  Irohibe, 2014
parklands and  open canopies Ezihe et al, 2019; Mbah &
indigenous trees on crop Ezeano, 2016; Shomkegh,
lands 2019) UNDP  Nigeria (2022)
Shittu (2017)
Citrus  orchards (Shomkegh, 2019)
Streamlined planting UNDP Nigeria (2022)
techniques  (leaving  less
space between crops)
Dry season farming UNDP Nigeria (2022)
high-quality  bio-fertilizers UNDP Nigeria (2022)
(compost production)
Use of fungicides  (e.g, UNDP Nigeria (2022)
Aflasafe to control
aflatoxin infestation)
Use of bio-pesticides UNDP Nigeria (2022)
Use of microbial ~ |UNDP Nigeria (2022)
Inoculants
Integrated Integrated Pest  |Shittu (2017)
Pest Management
Management
Improved Water harvesting Shittu (2017)
water
management
Improved Use of alternate wet and [Shittu (2017)
water dry flooding system in low
management | land rice production
Improved Improved irrigation  [(Akinnagbe & Irohibe, 2014)
water efficiency
management
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Improved

Useof drainage system

(Okpe & Aye, 2015)

water
management
Improved Erection of dams  for |Mbah & Ezeano, 2016)
water storing water
management
Mixed Integrated crop - livestock  [(Mbah & Ezeano, 20106)
farming production
Livestock Production Livestock  diversification (Akinnagbe & Irohibe, 2014)

adjustments
Production Integration of  pasture | (Akinnagbe & Irohibe, 2014)
adjustments management
Production Livestock and crop | (Akinnagbe & Irohibe, 2014,
adjustments production Iyiola-Tunji, 2021)
Production Altering the timing of | (Akinnagbe & Irohibe, 2014)
adjustments operations
Production Conservation of nature | (Akinnagbe & Irohibe, 2014)
adjustments and ecosystems
Production Modifying  stock routings | (Akinnagbe & Irohibe, 2014)
adjustments and distance
Production Mixed livestock  farming | (Akinnagbe & Irohibe, 2014)
adjustments (e.g, stall-fed systems and

pasture grazing)
Breeding Raise local breeds adapted | (Akinnagbe & Irohibe, 2014)
strategies to local climatic stress and

feed source
Breeding Improve local  genetics | (Akinnagbe & Irohibe, 2014;
strategies through crossbreeding Iyiola-Tunji, 2021)

with  heat &  disease-

tolerant breed
Livestock Provision ~ of shade and | (Akinnagbe & Irohibe, 2014)
mgt. water to reduce heat stress
systems from increased

temperature
Livestock Reduction of  livestock | (Akinnagbe & Irohibe, 2014)
mgt. numbers
systems
Livestock Changes in livestock/herd (Akinnagbe & Irohibe, 2014)
mgt. composition (selection of
systems large animals rather than

small
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Livestock Improved management of | (Akinnagbe & Irohibe, 2014)
mgt. water  resources  through
systems the introduction of simple
techniques for  localized
irrigation
Livestock Proper  livestock health [ (Iyiola-Tunji, 2021)
mgt. management and welfare
systems
Capacity Training of  livestock [ (Akinnagbe & Irohibe, 2014)
building for producers  and herders /
livestock awareness —creation
keepers
(Iyiola-Tunji, 2021)
Improved Use of methane reducing [ (Iyiola-Tunji, 2021)
feed mgt. feed additives
Ranching (Iyiola-Tunji, 2021)
Adequate waste | (Iyiola-Tunji, 2021)
management and
utilization
Poultry Keeping of climate | (Ezihe et al., 2020)
tolerant breeds (e.g, heat-
resistant)
Keeping of early maturing | (Ezihe et al., 2020)
birds
Installed cooling | (Ezihe et al., 2020)
equipment
Tree planting around [ (Ezihe et al, 2020)
poultry house
Improved hygiene (Ezihe et al., 2020)
More space per bird (Ezihe et al., 2020)
More water served (Ezihe et al.,, 2020)
Prompt and extra| (Ezihe et al, 2020)
vaccination of birds
Aquaculture Transition  from capture Expert suggestion
and Fisheries fisheries to aquaculture
Aquaculture Plastic/concrete  ponds Expert suggestion
Aquaculture Adopting improved Expert suggestion
aquaculture management
Aquaculture Reuse waste and integrate Expert suggestion

resources to reduce input

COSts
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Capture

Increasing fishing efforts

Expert suggestion

fisheries

Capture Fishing further away or Expert suggestion

fisheries deeper inside water

Capture Change fishing time Expert suggestion

fisheries

Capture Migrate to other fishing Expert suggestion

fisheries areas

Livelihood Engage in  alternative Expert suggestion

diversification livelihood means
Agroforestry, |Agroforestry Tree planting with crop (Akinnagbe &  Irohibe,
afforestation, production 2014; EBzihe et al, 2019)
reforestation UNDP Nigeria (2022)

Shittu  (2017)

Reforestation Reforestation (Okon & Usman, 2022)

Afforestation Afforestation (Mbah & Ezeano, 2016)
Cross- Livelihood (Akinnagbe & Irohibe,
cutting diversification 2014; Ezihe et al, 2019;

into non- Kim et al, 2017, Tyubee et

farm activitie al., 2020)

Labour (Akinnagbe & Irohibe,

migration 2014)

(temporary)

Extension Improved extension UNDP Nigeria (2022)

Agents and service delivery

Agticultural

centres help

community

members

Climate Creating rural awareness (Adamgbe et al, 2022

awareness campaigns Okon & Usman, 2022)

Climate Weather Information (Adamgbe et al., 2022)

awareness Dissemination

Disaster risk Setup disaster (Okon & Usman, 2022)

management plan
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Measuring Climate-smartness

Measuring the "climate smartness" of agricultural practices involves assessing their ability
to enhance productivity, increase resilience to climate change, and reduce greenhouse gas
emissions. Several indicators and frameworks can be used to evaluate the climate
smartness of agricultural systems. Here are a few commonly employed approaches:

1. Productivity: Climate-smart practices should aim to improve agricultural
productivity while minimizing negative environmental impacts. Key indicators
include crop yields, livestock productivity, and overall farm profitability.

2. Adaptation: Assessing the adaptive capacity of agricultural practices involves
evaluating their ability to cope with and adjust to changing climate conditions.
Adaptation actions can include the adoption of drought-tolerant crops, improved
water management techniques, and diversification of farming systems.

3. Mitigation: Climate-smart agriculture aims to reduce greenhouse gas emissions
from agricultural activities. Mitigation actions may include the use of low-carbon
practices such as conservation agriculture, agroforestry, and improved livestock
management to minimize emissions.

To measure the climate smartness of agricultural systems, a combination of quantitative
data, such as yield measurements and emission levels, and qualitative assessments, such as
interviews and surveys, are often utilized.

Methodology for Establishing Climate-smartness

To establish the climate smartness for the identified CSA technologies and practices, this
Profile uses expert evaluation from critical stakeholders in the agricultural and CSA space
through surveys and expert consultations. These stakeholders, from various Agricultural
zones of the state, are knowledgeable about agricultural practices in Kebbi State. They
include mainly researchers and agricultural development programme workers in the State.
Kebbi State has 21 Local Government Area with four agricultural zones: Zone I (Birnin
Kebbi), Zone Il (Argungu) , Zone I1I (Bunza) and Zone IV (Zuru).

The data for the analysis and scores were generated from expert stakeholders from the
Ministries of agriculture, environment, energy, youth and women as well as farmers'
groups. Overall, the study identified 88 CSA practices in the five subsectors of agriculture
(crop, livestock, fisheries and aquaculture, forestry, and crosscutting issues). The total of
39 fully completed survey forms were administered and retrieved at a stakeholder
workshop that was held in Benin Kebbi, Kebbi State in June 2023. In the current analysis,
each CSA practice was ranked on a scale of 1 to 10 points by the eight dimensions of
climate smartness (that is, yield, income, water, soil, risk reduction, carbon, nitrogen, and
energy) and the average was computed for each CSA dimensions, and aggregate as the
climate smartness score. The result of the ranking of the climate smartness score was later
categorised as low (1 to 4 points), moderate (5 to 7 points), and high (8 to 10 points). The
expert rankings are determined based on the merits and effectiveness of the CSA

technologies/practices. Detailed outcomes of the climate smartness score are presented in
Table 2.
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Result of Climate Smartness Score

The CSA profile presents the result of the assessment of climate smartness of the identified
CSA technologies and practices based on expert evaluation, and by subsector of
agriculture. Crop production sub-sector

1.

Moderate Climate Smartness Score: Several CSA technologies and practices
received a moderate climate smartness score of 5 to 7 points, indicating their
potential to contribute positively to climate resilience and sustainability in crop
production. These practices include:

Improved crop varieties: The use of improved crop varieties demonstrates the
potential to enhance productivity and adaptation to climate change.

Planting of climate-tolerant varieties: Planting crops that are resistant to drought,
pests, and floods can help mitigate the negative impacts of extreme weather events.

Planting of weed-tolerant crop varieties: Weed-tolerant varieties can reduce the
need for excessive herbicide use, contributing to environmental sustainability.

Use of early maturing/high-yielding variety: Early maturing and high-yielding
crop varieties can improve food security by reducing the risk of crop failure and
increasing productivity.

Crop diversification: Diversifying crops can enhance resilience against climate
variability and pests, while also providing economic benefits.

Importance of Crop Management Practices: Several crop management
practices also scored moderately in terms of climate smartness. These practices
include: Change in cropping pattern and planting calendar: Adjusting cropping
patterns and planting calendars can optimize resource utilization and adapt to
changing climate conditions.

Early harvesting of crops: Early harvesting helps minimize crop losses due to
climate-related risks such as floods, pests, or diseases.

Mulching: Mulching is effective in conserving soil moisture, reducing erosion, and
improving soil health, contributing to both adaptation and mitigation efforts.

Cover cropping: Cover crops help improve soil fertility, reduce erosion, and
enhance carbon sequestration, thus providing multiple climate-smart benefits.

Potential for Further Improvement: While many CSA technologies and practices
received moderate scores, some practices scored lower, indicating areas for
improvement and additional attention. For example:

Contour Bunding and Contour Ploughing, Bonding practices in rice fields, Change
of farming location, and Sunken beds and/or raised beds scored relatively low in
terms of climate smartness. These practices may require further evaluation and
refinement to enhance their climate-smart potential.

The Half moon and Zai pit (planting pit) received low scores, suggesting that they
may have limited climate-smart benefits in the specific context of Kebbi
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State.Further investigation may be needed to determine their suitability or explore
alternative practices.

Integration of Livestock in Crop Production: Integrated crop-livestock production
scored moderately, highlighting the potential benefits of combining crop and
livestock activities. This integrated approach can enhance nutrient cycling,
diversify income sources, and improve overall farmresilience.

Livestock and poultry production sub-sector

One key finding from the results is that several CSA technologies and practices in the
livestock sector received moderate to high Climate Smartness Scores, indicating their
potential to contribute to climate-smart agriculture. These technologies and practices
include:

1.

Integration of pasture management: This practice received a moderate Climate
Smartness Score of 8, suggesting its positive impact on productivity, adaptation,
and mitigation. By effectively managing pastures, livestock producers can optimize
grazing resources, enhance animal nutrition, and improve soil health.

Livestock and crop production (mixed farming): This approach, which involves
integrating crop production with livestock rearing, received a moderate Climate
Smartness Score of 7. Mixed farming systems can enhance resource utilization,
such as utilizing crop residues as feed, and provide additional income streams for
farmers.

Conservation of nature and ecosystems: The high Climate Smartness Score of 8
highlights the importance of preserving natural habitats and ecosystems. Protecting
biodiversity and ecosystem services can contribute to climate resilience,
sustainable livestock production, and the preservation of ecosystem functions.

Mixed livestock farming: This practice, which combines stall-fed systems and
pasture grazing, received a moderate Climate Smartness Score of 7. Mixed
livestock farming systems offer flexibility in feed management and can optimize
resource utilization while reducing environmental impacts.

Raise local breeds adapted to local climatic stress and feed sources: This
practice acknowledges the importance of using locally adapted livestock breeds
and scored a moderate Climate Smartness Score of 7. Local breeds are often better
adapted to the local environment, including climatic stressors, and can contribute to
climate resilience in livestock production systems.

Improved management of water resources through the introduction of simple
techniques for localized irrigation: This practice received a moderate Climate
Smartness Score of 7. Efficient water management and localized irrigation
techniques can help mitigate the impacts of water scarcity and variability,
enhancing livestock productivity and resilience.

For poultry production, tree planting around poultry house scored a high Climate
Smartness Score of above 5 points, while installed cooling equipment, improved
hygiene, and more space per bird, more water served, and low vaccination of birds
indicate low smartness (less than 5 points), and low poultry production in
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KebbiState. This measure offers potential benefits that contribute to climate-smart
agriculture in poultry production. For example, in terms of temperature regulation
and energy savings, trees provide natural shade and help regulate temperatures
around the poultry house. By reducing solar radiation and providing cooler
microclimates, tree planting can lower heat stress on poultry, thus improving their
well-being and productivity. In terms of carbon sequestration and air quality, trees
play a crucial role in sequestering carbon dioxide from the atmosphere, mitigating
climate change. By planting trees around poultry houses, carbon dioxide emissions
from the facility can be offset, contributing to carbon reduction.

Additionally, several practices in the livestock sector received low Climate Smartness
Scores, indicating limited climate-smartness potential. These include altering the timing of
operations, modifying stock routings and distances, improving local genetics through
crossbreeding, and reducing livestock numbers. These practices may require further
evaluation or refinement to enhance their effectiveness and climate-smartness in Kebbi
State.

Aquaculture and Fisheries

The transition from capture fisheries to aquaculture and adopting improved aquaculture
management have moderate Climate Smartness Score. These technologies indicate a
significant potential for sustainable fish production, contributing to increased productivity,
food security, and reduced pressure on wild fish populations.

Similarly, increasing fishing efforts, and migrating to other fishing areas have moderate
scores. These practices also demonstrate the potential for improving productivity and
adapting to changing environmental conditions or market demands. Careful monitoring
and regulation are necessary to prevent overfishing and negative ecological impacts.

The technologies and practices in the low climate smartness category encompass reusing
waste and integrating resources to reduce input costs, changing fishing time, and fishing
further away or deeper inside water. While these practices may offer some benefits, they
exhibit relatively lower impact levels in terms of climate smartness. Policymakers should
focus on enhancing the sustainability and environmental performance of these practices to
maximize their potential contributions to climate-smart agriculture.

Agroforestry, afforestation, and reforestation

1. Agroforestry: Tree with crop production has moderate climate smartness score.
More specifically, the planting of high economic value and open canopies
indigenous trees on crop lands. By integrating high-value indigenous trees with
open canopies into crop lands, farmers can enhance the productivity and
sustainability of their agricultural systems. These trees offer multiple benefits,
including providing shade, improving soil fertility, reducing water evaporation,
promoting biodiversity, and sequestering carbon dioxide. Policymakers should
encourage and support the adoption of this practice by providing incentives,
technical assistance, and access to suitable tree species.

2. Afforestation and reforestation: Tree planting (new forests) and replanting of
trees (restoration of old forests) have moderate climate smartness score.
Afforestation and reforestation underscore the potential to mitigate climate change
and restore ecosystems. Reforestation involves establishing forests on lands
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thatwere previously forested but have been cleared or degraded. Trees help
sequester carbon, conserve water, enhance biodiversity, and provide valuable
ecosystem services. Policymakers should prioritize reforestation initiatives by
developing appropriate frameworks, engaging local communities, and
collaborating with relevant stakeholders to ensure successful implementation.

3. Natural tree regeneration: Natural tree regeneration refers to the spontaneous
regrowth of trees in areas where forests have been disturbed or cleared. This
practice is low on climate smartness score in Kebbi state. However, the practice
should be encouraged since it allows native tree species to naturally recolonize and
restore ecosystems over time. It also contributes to carbon sequestration and
supports biodiversity conservation and ecosystem resilience. Policymakers should
recognize the value of natural tree regeneration and incorporate it into land-use
planning and restoration strategies.

Cross-cutting Issues

The cross-cutting issues in climate smart agriculture are livelihood diversification into
non-farm activities, labour migration (temporary), improved extension service delivery,
creating rural awareness campaigns, weather information dissemination, and setup
disaster management plan. While the average CSA score was moderate for each of the
cross-cutting issues, they vary by categories of productivity, adaptation and mitigation.
The lowest score was in mitigation (energy savings/conservation) perhaps due to
insufficient energy. The highest was productivity because of increased yield/food security
due to improved extension service delivery.

Gender Issues

The CSA practices were further categorised based on three categories: (a) gender- sensitive
(male and female); (b) gender-specific (male or female); and (c) gender-neutral (neither
male nor female). These three categories (see Table 2) were jointly identified by
stakeholders, and the classification into the three categories was validated during the
stakeholders' validation exercise. The results showed that only the crop sub-sector has five
CSA practices that are gender-sensitive (planting of climate-tolerant varieties (drought-,
pest-, flood-resistant), planting of weed-tolerant crop varieties, mixed cropping,
intercropping, and varying (increasing/reducing) area under cultivation. The other sub-
sectors have predominately a mixture of gender-specific and gender-neutral CSA
practices. Overall, more than half, representing 51 percent (45 out of 88) CSA practices are
gender- neutral. The implication is that there are gender issues around CSA practices in
Kebbi State. Therefore, policy targeting any of the CSA practices and sub-sector should
ensure gender considerations and mainstreaming.

28



€19 ¥0°S 0y S8 9 ¥T'9 8CT'L YL 69°L q Py 0w ur soonoead Surpuogg
SL'S 1544 Liad 99¥ €C9 8L9 889 909 €59 q SurgBnolg nojuos pue Surpung o)
€Ls 8L°¢ 0cy Sy 0¢9 ¥9'9 §5'S 1cL €S'L 5 102119 oweSIou|
6¢'s €0y o8e o8e 60's L8 €8s Lre 692 5 syndur pue SOOTIAISS JIPAIO 0} $53098 pasoIduiy
929 6 L6V LL'S 9 0L9 859 6T'L 99°L q AJI[III0 [10S OSEaIOUT 0} SUTMO[[EF YsnE
G8'S 05y 90y 8L'¢C 99 €L LS WL 18°L q uonelor dox)
1z 31 Lo Ly e oL 1e9 8L 0cs q s19Z1110¥ oruesio jo uoneorddy UOIBAIOSUOD [10S
LT9 - 81 ¥e's 9 9L9 G689 UL 81°L 5 Surddon 19409 UONEAISSUOD [10S
LT9 o Y6y 00°S €9 90°L 16'9 L6'9 8C'L s E— HONEAIDSUOD [10§
6g's 0S¥ (74 68's L6°S L6'S 0€9 €€9 saonoeld

Wt q oFe[n dAneuI[E / 9FR[[N) 0IOZ JO 9S) UOT)BAIOSUOD [I0S
118G 8 L6 €19 ¥8'S 88'S €O'L crL (01t

89% 5 Aqreroadse) Sunuerdsuen 1o/pue Sunseopeolg
(44 zcp Liad LSy ¢SS 0s'S LO'S LL9 0r'L 5 oj0y 1od $pass Jo 1oquuInN
St'S I 00 o'y ¥8's 99° 1S 889 6T'L S onbrugos Sunuerd v se Fuoeds
0L'S (144 Sy 16'S §9'S 9L’S WL SS'L uoneAnnd

Y9y ® Iopun eare (Suronpai/ursearour) Furkrep
LS 69 98y 8¢ LT9 08'S €SS 60°L SU'L N Suiddorosayuy
LS gbh 8y 154 99 €8S 19°S LIUL LYL v Surddoo paxiy
eL's - L8V 9% 829 LS €09 999 889 5 sdoxo jo Sunsoareq Aprex
LE'S 06'¢ [4°h4 €09 6l's 9¢'s SS9 S8'9 Tepuosres

65t q Sunuerd pue uroped Surddoid ur oSuey)
eL's by 1624 04 999 S¥'S 0¢'s SL 09°L q oneoyismoarp doxy
86°S e 1S 1Sy €9 89'S 009 8L 6L s fouea Supjork-g3y / Supmew Apes Jo 250)
e 60°S 4 sy 1o 8LS 8Ls =09 0L v sonoLreA do1o JueId[0)-paam Jo Sunuelq
SL'S laad Ly 89'9 156 6L'S 00°L 9T'L (Guessisa1-pooy “-3sod “-3y3noip)

00°S v SOI)OLIBA JUBID[0}-9)BWII[O JO Sunue[d
e yS'g s’ vo's 9 e oLs ore L0L B) sanoLea do1o pasoxduy juowdFeuew dox) doxp

Q 3]
£ ® w% & = F [ ol
SSO UONEBAJISUOD  uopdnpar  TORONPIX wopanpar fmnaay Joyem swoou| Armoas )
30 sSurAps  UOISSIID  UOISSTIW T o saaes / S SEoIU Poog / PIPIA s s2onoeid 29 sardoouydal oyadg £303270 proIg 30129s-qng
£Srouyy  UOSOIMIN uoqIie)) A [res SIAIISTOD) P I [EYUSWRIOU]  jopuan
uoneInIN voneidepy A1aponpord

9300 SSOUIIEWIS d1eW[) JO NS Z d[qeL

29



819 S9Y LY v8¥ 9 169 v6'S UL 18 (Sururey sjuaumsnfpe
> paxtur) uononpoid doId pue Jo0ISoATT uononpoig
'S 1cy 91y 8¢ 119 9’9 8LV 9L'9 06'9 sjuounsnipe
q juoweSeuew arnsed jo uoneidoyuy uononpoid
[LALTS L1Y L6'C L6'C 0s'9 8¢9 16°¢ LEL 'L sjueunsn(pe
q UOIBOYISIOAIP JO0ISIAIT uononNpoIg 320)SAI]
88’ ey 18 e Lo el 609 oLL oLL > uononpoid }001saAl] - doro pajer3ajug Surure] paxIA
LSS (4% 96°¢ ¥8'¢ 06'S L19 089 069 0r'L 5 $Paq PasiLl Jo/pue Spaq uaduNg
8L'S 88% et 6Ty 929 4 899 629 989
q puoq o)
6¥'S ey LOY 0¥ 9L’s cLs 299 99 9L9 q (d Sunuerd) ud ey
0S°S 68°¢ 1494 (439 S¥'9 €09 €L'9 LT9 0L9 q uoou jjeH SunsoAIvy 1oveM
£8'S €8Y 6LY 1494 629 0¥’ 1L9 LO'L SY'L Juowa UL
q Ioyem SurI0)s 10J swep Jo Sununo Io1em pasoxduy
8'S 197 00§ 06'% w9 8L'S 849 6€°9 L6'9 JuowoFeuRw
) wo)sAs oFeureIp JO 9s) 197em pasoxdury
8¢9 9y LY s 059 659 TL 08°L 68'L udwoFeuLw
> Kouoroyge uoneSuur pasoidury 101eM paroxduy
S6'S 68 06 YLy 059 SL'S 659 L69 8T'L uoronpord o011 pue| Mof ut JuowoFeuRw
> wo)sAs Surpooy AIp pue jom 9JeUId[E JO S} 10)eM pasoxduy
6¥'9 4% 00 Ir's L69 ¥6'S €L 18°L €8 JuowoZeUBW
b) SunsoAIey I9JeA\ 197eM pasoxduy
¥S'S [4:0% €Ty 9s¥ 619 98 9¢°¢ 6C'L [4:93 JuowoaSeuey
b) juowdgeue|y 1594 pajeIdou] 1594 parerdoju
§G'S 887 (144 vy 6179 ¥09 s L9 (4] 5 SJuR[nOOU] [IGOIOI JO 35|
£5'G Wy €Ty [4a4 ¥09 05's 24 89 89 5 sopronsad-o1q jo s
S¢S L9°¢ 01y 61y ) 89°¢ or's 699 €0'L (uonejsajur uxoyeye
> [01uod 0} dJesegy “3-9) soprorduny Jo asn)
66'S €8 18% Y6 6€9 L9'9 w9y ¥8'9 o (wononpoid
q 3sodwiod) s1aziniej-oiq Ayenb-ySiyg
6£9 €9y S8 ¥e's 169 €9 69 92’8 <8
> Suruwrey uoseas A1
v8'S 9T's 98'¥ 96'¥ s L0'9 8¢9 €59 €69 (sdoxo uoamyaq soeds
q $so] Suraea]) sonbruyoey Sunuerd paurjwesns
109 0S¥y S0's 60'S 9 ¥09 0€9 0¢'L 19°L q SpIeyoI0 SN
LE9 [4°} LOS 9L'S LE9 L89 L89 0r'L 0F'L spue| doxd uo saax snouagipur
> sordoues uodo pue anjea orwouodd Y3y jued  spuepyred jeuonipel],
609 (4304 LY LTS 809 L9 299 L L q uonyeoo| Suruwey jo aSuey))
i Y Q ]
4 G @ ¥ & 2X 1% fol
SSO  uonvasesuoo  woponpar  uOmINpaI vononpar  KnIdy ESAZAN e Apmoos
30 sSuraps  UOISSTWO  UOISSTUWID T e . soaes / STRIOU Poo, / PRIA T soonoeid 29 sordojouydal oyadg £30897%0 proIg 101095-qng
fSoug  UBonIN uoqre)) ISR [res SIAIISUOD) P I [EYUSWRIOU]  jopuon
uone3InIN uvoneidepy Aranonpoig

30



€6'Y cL'e 6L'¢C 89°¢ 6l's Lyy S0'9 Y19 9
> PIAIIS I9TRM QIO
(404 €Ce 8¢°¢C e IS (394 €Sy 6L'S 129 5 pa1q 10d 2oeds 210
(434 e €T 8G°¢C 909 (424 9¢Y 689 169 R ouaISAy paroxdury
STs o1y rad gy 6¢°S €S 96y LT9 LS9 5 asnoy Anpnod punoxe Sunuerd 2017,
85 oLe 8¢'¢ G8'¢ LS Sty 9T¥ () 18°¢ 5 Juowdmba Surjooo paressur
5 = = = ; Ry - = ; Anmog
LS [4:33 6L'¢ cLe L0"9 €L's S0's YL LY'L 5 sp1q Suumyew Apes jo Suidooy
LTS LTy 09°¢ LS'C 609 009 L9V €0°L 00°L (uessisar
b) -189Y “8'0) SpaaIq JueIo[0) dewo jo Surdod
4 PaaIq I 1[0 JO suIdaay]
81'S 0Ty 6T'€ 0Ty LS 309 119 €L €L u S —
crs 8CY 8C'¢ (433 s €Cs 00'S €L9 9IT'L q Surgouey
L8V 8¢y 98'¢ cre 60°'s crs 00'S LL'S 299 .
) SOAT)IpPE Pad) Suronpal dueyjdw Jo as) 15w pagy paroaduy
4% 08'¢ 96°¢ ys'e 4% 06'% cre 989 €L uoneald ssoualeme 510093 }00ISAAL
5 / s1op1oy pue s10onpoid }003s9A1] Jo Sururel],  10j Suip[ing Ajoede)
£95°) c9'¢ e 9C¢ €9 0s's 00'S S9'L 89°L oIej[om SWwoISAs
q pue juoweSeuew Yeay 3003sdAl 10doig 13w 00)SOAIT
LTS 0Tl 3 IR & S9°g L9°G 19 09 UON)ESLLI POZI[ed0] 10§
sonbruyoay ojdwis Jo uononponur 9y Yy3noay) SWIA)SAS
q $90IN0SAI 10jeM JO JudwdSeuew pasorduy 13W Y90)SIATT
08 YL¢ ¥9°¢ 60°¢ s crs R4 ¥€9 €59 [[BWs UeY) Ioyel S[EWIUE d31e] JO UONIA[AS) swoyss
q uonisoduwiod pIoY/00ISIAL] Ul saSuey) 15w Y00)SOAIT
8T LL'E SL'¢ 0s'e 80°¢ 8¢y 00 9Ly 00's swoysks
5 SIOqUINU JO0ISIAI] JO UOTIONPAY 15W Y00)SAAIT
or's €8¢ SL'¢ SL'¢ €T 18°S 8G°¢ €O'L €TL a1nye1adwd) PIsealour woij ssdxns SwaysAs
q 189 90NPaI 0} I0JeM PUB OPeYS JO UOISIA0I] 15w Y00)SAAIT
s LLe 96'¢ 19°¢ LL'S 148 Y9 oL L Pa91q JULIS[0)-9SBISIP 29 JBAY (1M
5 Surpoeaiqssordo y3noxyy sonoudd [eoo] aaoxduy so13ojens Surpoarg
48 SLe ¥6'¢ ¥6°¢ €09 ¢S 89¥ 999 089 90IN0S PadJ pue Ssans
5 onewI]d [800] 0) pajdepe SPadIq [o0] dstey so13orens Surpaarg
9€'g sLe LUy v6'¢ 16 LS 91 €89 LEL (Surzei3 aimysed pue swojsAs sjuaunsnipe
> PaJ-[1ess 3-0) SuruiIe] }00ISAAI PIXIA uononpoId
104 00 8¢°S (439 8¢S Frad L9Y LL'S s syuouysnipe
q QouR)SIp pue s3UNNoI 903 SUIKFIPOIA uononpoIg
09°'S 8¢S 9t's [4%4 6Ly (4% €T 059 889 syuounsnipe
q SWAISAS000 UL SINJBU JO UOTBAIISUOD) uononpoIg
LE'S 16¥ ey i%nd 98'¢ (4% ST'S €59 L9 syuouysnipe
B suonerado jo Surwun oy FuL)y uononpold
£ @ % @ & P A
e
SSO  uonevasasuoo  uoponpar  UOHWONpaI voponpss sy Jo1EM - frmoos \
30 sSuraes UOISSIWD  UOTSSTW T . saaes / S SEoIoU Poog / PIPIA SnsT saonoeid 29 sardojouydal oyadg £303210 proIg 10129s-qng
ASroug uaS0nIN uoqie)) R ros SIAIISTOD) P I [EYUSWRIOU]  jopuan
uoneInIN voneidepy Araponpord

31



*(orewoy Jou o[eW IOYIIOU) [BINIU-IOPUSS = 0 pue ‘([ewof J0 o[ewr) oy10ads-10pudS = q {(o[euo) pue J[EUr) IATISUS-IOPUSS = © :9NSS[ JOPUA) (100G SSAUIRWS d)eWI[)) SSD 90N

(44 16Y 60°S SLY 96'S 24 80°S €09 019 st sEURW
q uerd juowaSeuew 1oisesip dnjog YSH 19)sesIq
B 09¢ [ ey £09 o ces <9 089 q UOTBUIWASSI(] UONRULIOJU] IOYIBIAN SSoudIRME JJBWID)
7 (4 ary vy €9 sbe see 89 L 5 suSredwes ssouoreme [einl Sunear) SSOUQIEME JJBUID)
8L'G ILY <y 1y LL9 09 |84 6C'L 6S°L sIoquidwl AJIUNWILIOD
djoy senued
[erynouSy pue
> KIOAI[Op 901AI0S UOISUAIXd paroiduuy SJUadY UOISuA)XH
0'S Frad 00 00% 00°S [4324 0SS S1°9 99 (Arezoduroy)
q (A1erodwoy) uonesdiw Ioqe uoneIsiu Inoqe]
(04 9Ty S0 LEY 609 or's 8LY LUL Se'L SONIATIOE ULIEj-uou
SOIIATIOR OJUI UOTJBOYISIOAIP
> ULIBJ-UOU OJUI UOIIBOYISIOAIP POOYI[QAIT POOYI[OAIT  Sunynd-ssoa)
L6y §9°¢ YLe %4 €e's LS 6LY 809 619 q uoneIouaSal 231 [BIEN wonEIoueSoy
L6'S g €8 L8Y 9L'9 S6'9 ¥0'9 889 969 q woneIsaIoY wonIsaIORY
€99 65y LTS 16 ¥8'S €19 9t's 99 €9 q woneIsaI05oY wonejsaI0gey
899 oy LOY 0Ly 619 0¢'9 LSS 00°L 91'L uone)sSAI0)II
‘uonejsdioye
q uononpoid doio yym Sunuerd 021, Ansa10jo18y  ‘Anysarojosdy
s Sty [24% 0S¢ 08'S LY L9V 189 €6'6 UOnEIYISISAID
> SuBQUWI POOYI[IAI] dABUIY R Ul dFeTuyg POOYIOAIT
IS %4 LS'¢ 06°¢ LTS 009 9C’s ¥89 L89 q seore SISy 1070 0} NI souoysy axmde)
6'v 0¢'e 08¢ ¢y 96'Y crs §5'S 009 &9 q own Sulysy sSuey) sonoysy amyde))
@iy oe'e sr'e sLe o oce Les £09 Lo q I01eM opIsul 19dodp 10 Aeme Joyuny Surysiy souoysy armyde)
3 ; ; G ; = < g :
LTS iy 00 S0y [3%4 8¢S LY'S LOL YL q spogo Surysy Furseosou] souoysy samder)
96% re L1'E 8¢ €6y LS ¥5'S €59 8¥'9 $1809 Jndut
> Q0NPaI 0] SIIINOSAI 2IRITAIUI PUE )SEM ISNAY amynoenby
ke oee 6oy 8¢ £09 8e's veo eLL 08’z p) JuowoFeuewr armnoenbe paroidur Sundopy armnoenby
88 09°¢ 6C'¢ €re 0SS 68 ¥0'9 619 w9 5 spuod 2j210U00/0n58[q amynoenby
LTS 00 [43% €8¢ 68'S [40a4 16°S 6L9 €69 amynoenbe SaLIdYSL] pue
q 0} soLoysy oInjdeo WOy UONISULI], armmaenby
Y61 8v'¢ 96°¢ 8¥'¢ L09 8ty Y9 89 L6'9 q SPIIq JO UOIRUIORA BXIX pup 1dwolg
N Q
4 @ @ D = = fo
SO UONEAIISUOD  UORdNpas  UORONPaT e R Jorem Swodu Arnoas
30 s3urags  UOISSIWD  UOISSIWUD : w ! Hol.“ soaes / STOIOU Pooy / PRIX T saonoexd 29 sardojouypal dyadg £3082180 prOIg 10129s-qng
fSoug  UBORIN uoqre)) R ros SOAJISUO) P I [BIUSWIOU]  sopuany
uonNeINIA uvoneidepy Aranonpoid

32



INSTITUTIONSAND POLICIES FOR CSA

Institutions

Kebbi State has several important institutions and regulations designed to encourage and
boost agricultural productivity and advance CSA techniques. Numerous organizations that
engage on CSA-related projects are active at both the federal and state levels. The Kebbi
State Ministry of Agriculture and Natural Resources is charged with developing
agricultural policies and implementing climate-resilient projects and activities. The
Federal Ministry of Agriculture and Rural Development (FMARD), Nigeria's leading
institution for rural development, stands out among the institutions because it is primarily
in charge of developing the country's agricultural policies. Except for agricultural research,
which is also funded by the federal government, state ministries of agriculture oversee
implementing agricultural policy in their individual states. The formulation, development,
and implementation of policies, programs, and strategies for combating climate change
activities are the responsibilities of the Federal Ministry of Agriculture and Rural
Development (FMARD), other sectoral ministries, such as the Federal Ministry of
Environment, and their state counterparts.

As a venue for climate resilience in Nigeria, the Advisory Committee on Agricultural
Resilience in Nigeria (ACARN) was established. To inform policies that will strengthen
the capacity of small- and large-scale agricultural producers to increase productivity, grow
wealth, and thrive in the face of mounting challenges from numerous environmental
stressors and changing climate, the committees make recommendations based on well-
informed expertise and research. International research and development organizations
also have a footprint in CSA research activities in the State. As a venue for climate
resilience in Nigeria, the Advisory Committee on Agricultural Resilience in Nigeria
(ACARN) was established.

Universities, colleges, and various agricultural research institutions are all engaged in
CSA. The National Agricultural Research System (NARS), which is made up of several
institutions and organizations, is owned by the federal government. They include 3
specialist universities of agriculture, over 50 faculties of agriculture at normal federal
universities, 15 Commodity-based Research Institutes, 11 Federal colleges of agriculture,
and a specialized National Agricultural Extension Institute. The Agricultural Research
Council of Nigeria (ARCN), which oversees these institutions' operations, is responsible
for their activities. The International Agricultural Research Centre (IARC), the
International Crops Research Institute for the Semi-Arid Tropics (ICRISAT), the Food and
Agriculture Organization of the United Nations (FAO), and the International Institute of
Tropical Agriculture (IITA), among others, are all located in Nigeria and conduct important
international research and development projects there.

CSA priorities, strategies, policies, plans, goals, and actions

1. Climate Smart Agriculture (CSA) is context specific and interventions are determined
through social, economic and environmental conditions where it will be applied. Scaling
CSA requires knowledge, an enabling policy environment, and accountability for impact.
Putting all these elements in place requires the engagement and commitment of all key
stakeholders, including governments, farmers' organizations, national and international
civil society organizations, the private sector, research institutions, and international and
inter-governmental bodies. Most of the policy frameworks for the Kebbi CSA will cover
both mitigation and adaptation strategies and plans.
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CSA pillar Status
Policy / Strategy / Action / active .
Plan / Priorities / Goal Selected CSA-related elements relevant to the State P A M }n . Currently
Period Active ormulation  implemented
\s
Panel A: State Level
Crop
»  To strengthen the engagement of agro-vendors for adequate distribution of inputs to farmers
across the 21 Local Government Areas of the State and facilitate their access to certified
seeds and seedlings, fertilizers, and agro-chemicals
»  To establish three pilot irrigation schemes for training purposes
» To ensure increase in irrigable land is under irrigation
Livestock and fisheries
X . »  To actively promote pasture agronomy by the private sector and to facilitate the business of
OK;E{);S;E;T{’:]JGCS fodder and silage production, targeting ranchers as off-takers
Fnvironment a’nd Solid 2003 — > To promote t}.le establishment of feed mills and fish hatcheries across the State
Minerals (Taungya current > Recy.clmg of livestock and fisheries waste viiviv v v
Farming Scheme) Cross-?utnxl.g )
»  Hstablishment of 21 forest reserves covering 481,590.5 hectares
»  Ensure quality supply of inputs to farmers
» To putin place a risk sharing framework in agriculture
» To establish Agricultural Extension Fund
»  To attain better Extension Agent — farmers ratio
»  Cooperatives establishment for casy access to credit, grants, training and expanded
production
Agriculture
»  Commitment of 100% of agriculture budget to agriculture
»  Implementation of Anchor Borrower Scheme
»  Promote appropriate, effective and efficient management techniques to maintain soil quality
and enhance land capability
» Encouraging and supporting the use of sustainable agroindustry and alley-cropping
techniques for the preservation and remediation of erosion and to improve agricultural
productivity viiv|v v v
Kebbi State Policy on 2013 — »  Promote dry season irrigation-based farming practices
Agriculture current »  Promote research and monitoring of soil for over-fertilization and over-cultivation
»  Encourage and support ecologically appropriate livestock and poultry production
»  Promote efficient use of crop and livestock waste products as organic manure and other soil
conditioners for sustainable agriculture
»  Promote the adoption of efficient agro-processing techniques to minimize losses
»  Facilitate improved storage of agricultural produces
»  Improve farmers’ access to high yield, early maturing crop varieties
»  Promote integrated pest management
> Strengthen agricultural extension service delivery
Forestry
»  Provide conservation, management, and development of forest
»  Establishment of 21 forest teserves covering 481,590.5 hectares
»  Prepare and implement forest resources conservation plan, individual forests management
plan
»  Control the cutting, harvesting, milling and sale of timber and other forest products
»  Protect and preserve water resources in forest reserves
Forest »  Afforestation programme, including the planting of one million assorted trees in 2020/2021
Kebbi State policy on Edict, »  The afforestation programmes include shelter belts to checkmate wind and gully erosion,
Forestry (Kebbi State 1997 orchard establishment and water shade planting to control siltation into streams and rivers
Official Gazette, 2020 > Control and regulate fires in forest reserve and conservation reserve IV Y v v
2020 — »  Promote the practice of forestry and agro-forestry in agricultural, pastoral and other areas
current »  Promote proper soil and forest conservation practice
»  Promote and supervise forestry research
> Ensure the maintenance of biological diversity
»  Provide training for forestry officers and other staff
»  Promote and implement educational programs to improve undetstanding of the forestry to
economic well-being and development
»  Provide compensation of N8,000 to N25,000 depending on variety of tree species (improved
or local) and number of years
Panel B: National level
=  Conservation of water in irrigated rice farms
2050 Long-Term ®*  Reduced methane fodders for livestock
Vision for Nigeria 2021 — ®=  Low-input agriculture
(LTV-2050) (Federal current = Introduction of carbon sequestration techniques and management VvV v
Ministry of = R&D on carbon-efficient agricultural practices
Environment, 2021b) = Utlization of solar, wind, and other eco-friendly energy sources in agricultural and fishing
operations
National Development
E/}ia;s{:\ln{jc?l:(f;iir:l 2021 — . Enhancc national agric-ultural output and decrease Post-harvest losses vlvlv v
Bu dget’an 4 National current = Major programs on animal breeding and conservation,
Planning, 2021)
iii::aiﬁi;%iﬁ 2020 — = Guarantee markeF and miFigate ppst—harvest losses
(Blildget Office of the current L] Interest-free credit financing opnqns for small holder farmers v | v |v v
Federation, 2020) *  Implement strategies to increase yield per hectare
. ) = Support for climate-smart agriculture
g};iart;(il;':juonaﬂy ®  Half of the farmland uses rice paddy fields with intermittent acration.
Contribution (Federal 2021 — = A 50% drop in the amount of crop waste that is burned by 2030 ol v
Ministry of current = Better care for natural fc‘)rests
Environment 20212) =  Increased forest protection
> = Forest restoration
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National Climate

= Reduce the destruction and loss of forests.

Change Policy (Federal — 2021 — = Use fuels other than wood for homes in rural areas. o
Ministry of current = Increase the amount of carbon that is stored in agricultural soils.
Environment, 2021¢) = Promote agroforestry, reforestation, and afforestation.
National Rice = Sustained production and improved access to quality seeds of improved rice varieties
Development Strategy . Sustainal?lelincrease in paddy production and storage
T (Federal Ministry of 2020 — = Improve irrigation use v
Agriculture and Rural current . lncrease' access and use of mechanization equipment and tools in rice production and
Development, 2020) processing . ) . .
= Improve access to credit and use of financial services
National Action Plan
on Gender and Climate 2020 — = Build and strengthen institutional understanding of gender and climate change
Change for Nigeria current " Erect climate-resilient infrastructure v
(Federal Ministry of = Enhance local communities’ participation in the forestry and agricultural sector
Environment, 2020b)
= Expand access to drought-tolerant crops and livestock varieties
= Improve soil quality management system.
= Strengthen climate information systems.
National Agricultural . Deve_lop ex?hanced resource management practices.
Resili F otk 2014 — = Use irrigation and water collection systems more frequently. i
esiience Framewor| .
(FMARD, 2015) current | = Develop efficient water management systems
= Increase planting of native vegetation cover
= Strengthen the capacity of federal institutions by designing and implementing climate-
resilient development activities
= Promote climate-smart agricultural practices country-wide
= Encourage the application of on-farm digital technologies
= Providing digital capabilities to all agriculture initiatives to establish sustainable business
models and possibilities
= Improved agricultural output v
= Allowing farmers to access financial services, register land and cattle online, access detailed
geographic and soil-related information
= Collating and digitizing relevant agricultural research content and carrying out joint
National Agricultural research on agricul_tural productivity and exportation needs_
Technology and 2002 — . Promqtlon of st_lstamable l.ar.ld and water managem_ent practlces )
Innovation Policy 2027 . Ensur}ng the t'lmely provision of weather and climate information to farmers for crops,
(FMARD, 2022) ﬁsl_lerlles, and livestock pr:oductlon ) ) )
= Building farmers’ capacity on sustainable methods of water harvesting techniques for
supplementary irrigation
= Promotion of greenhouse crops and vegetable production
= Setting up minimum standards for organic crops, fisheries, and livestock production in the
country
= Promotion of organic crops, fisheries, and livestock production, and
= Supporting the establishment of Meteorological Stations in all FMARD State offices to have
adequate and reliable data for forecasting purposes.
. . = Adopt improved crops and livestock systems
‘S'\]ti';lt‘:nzla‘:g“&?n“z’f‘ = Improve climate information systems
Actiof‘on Climate = Strengthen financiﬁg and ilnsurance services
Chanee for Niceri 2011 - = Strengthen extension services v
ge for Nigeria .
(BNRCC and Federal current = Enlarge food storage capacity
Ministey of = Strengthen the capacity of federal institutions by designing and implementing climate-
Enviro;xment, 2011) resilient development activities
= Promote climate-smart agricultural practices country-wide
National Policy on .l I .
Drought and mpr(.)vements to current early warning systems ) ) )
Desertification (Federal 2018 — - Cre%ltmg adeql_late awareness programs to increase understanding of climate and
Ministry of current environmental issues
Enviro;lment, 2018b) = Encourage appropriate land use practices that improve carbon dioxide sequestration
National Clean
Cooking Stoves
(NCCS) Initiative
(Federal Ministry of Ongoin. = Distribution Of Gas Cylinders, Save 80 Stoves, Environ Fit Charcoal, And Improved Firewood
Environment & Kebbi 80ing Stoves Within The 21 Local Government Areas of Kebbi State v
Sate Ministry of
Environment and Solid
Minerals)
The National Agency for the Great Green Wall NAGGW) is at the forefront of combating
. desertificationand land degradation in line with the United Nation Convention on
National Agency for 2007 — Combating Desertification (UNCCD).
the Great Green current v

Wall NAGGW)

= The programme involves among others, the establishment of a Green wall or shelterbelt
from the Kebbi State in Northwest to Borno State in Northeast.
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Scaling up ongoing community CSA actions

A lot of attention has been drawn to the need to ensure effective implementation of
community-level climate change adaptation efforts in Kebbi State. However, it is worth
noting that communities within the State have long engaged in adaptive agricultural
practices to confront climate change challenges. These strategies and actions can be
broadly categorized as absorptive capacity, referring to a community's ability to cope with
anticipated shocks, such as through informal safety nets (Olabisi et al., 2020). However,
the State exhibits low and moderate levels of both adaptive and transformative capacities
as presented in the climate smartness scores for the various CSA practices. Hence, the need
for adequate preparedness to face future shocks by implementing measures like diversified
cropping systems and livelihood strategies. Similarly, there is need to develop innovative
systems with the potential to mitigate risks and exposure, such as institutional reforms in
land tenure, financial markets, or cropping practices. Overall, successful adaptation in
Kebbi State tend to favour a combination of adaptive and transformative actions. For
example, if flood patterns become increasingly unpredictable, a community may choose to
transition from cultivating in floodplains to alternative cultivation methods (Olabisi et al.,
2020).

Furthermore, achieving the goal of upscaling community-driven adaptation initiatives
requires focused attention on four key factors related to the adaptation process. These
factors encompass institutional arrangements, information and knowledge sharing,
capacity development, and financial considerations. Mfitumukiza et al. (2020) elaborate on
the relevant approaches for scaling up localized, community-based adaptation efforts. It
also underscores the significance of learning opportunities through effective monitoring
and evaluation mechanisms.

Monitoring and Evaluation

| |
| |
2 Assessment of | Map out strategies for | ®  Track progress of
3 vulnerabilities and risks | executing the adaptation | implementation of
& @ Identify, prioritize, and options adaptation options
5 select adaptation options | ®  Secure finance | ® Focus: the expected results
g ® Develop strategies for ® Deploy technical and with regards to climate-
53 implementation | human resources | resilient development and
E:’ | | vulnerability minimization
®  Obtained results should
| | feedback to identification of
I I risks and adaptation options
® Informal/Formal ® Data, information, and ®  Acquiring, ® Financial resources
g ® Laws, regulations, and knowledge required to developing, and necessary to design
3 agreements that ascertain climate- retaining the necessary and deploy adaptation
B~ identify the different related vulnerabilities human and technical actions. Sources:
%D roles and and risks, determine expertise necessary to ®  Public, private,
% responsibilities of adaptation priorities, implement adaptation public-private
5 individuals or parties design suitable actions partnership (PPP)
in coordinating and strategies, and track ® Domestic or
delivering adaptation the progress and international
activities results of
implementation

Figure 5. The adaptation process and its enabling factors
Source: Authors’ diagram based on information from Mfitumukiza et al.
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Financing CSA

According to the Climate Policy Initiative (CPI), the Nigerian public and private money
invested in climate-related projects at a rate of USD 1.9 billion a year in 2019/2020. In
order to fulfill the conditional Nationally Determined Contribution (NDC) objective of
decreasing emissions 47% below business-as- usual by 2030, this amount represents only
11% of'the estimated USD 17.7 billion needed annually. More particularly: The monitored
USD 1.9 billion of climate money flowing to and within Nigeria is negligible compared to
the prospects for low-carbon development and the size of the country's economy, with a
GDPof USD 432 billion (WB, 2020).

Current Financing Landscape

The responsibility of funding CSA operations in Kebbi state currently rests with the state's
implementing organizations. At the bilateral and multilateral levels, there aren't many
actual connections with financing organizations to assist CSA. However, there are federal
climate change projects financed by donors that are advantageous to the state. Currently,
CSA-related initiatives and agricultural development projects that are focused on
improving rural livelihoods and food security in Kebbi state are supported by the United
Nations Development Programme, United Nations Environment Programme, Food and
Agriculture Organization of the United Nations, the World Bank, and the African
Development Bank.

Funding for CSA is limited in the state and Nigeria in general, however there are
opportunities to access and utilize international climate finance from sources such as the
Green Climate Fund and Global Environment Facility and through readiness and capacity
building programmes. At the national level, the National Agricultural Resilience in
Nigeria, an arm of the Federal Ministry of Agriculture and Rural Development which
targets reforestation, agriculture and livestock, is a useful mechanism for directing climate
finance to CSA-related activities. Others are the fund set aside for the National Climate
Change Adaptation Strategy and Action Plan for Climate Change in Nigeria (NASPA-
CCN) which can benefit CSA-related activities in Kebbi state.

Kebbi State Government

Oxfam had noted that the “Kebbi government has been consistently committing over 10
per cent of its annual budget to the agriculture sector, from 2016 to 2018. The state
government voted N12.5 billion out of a budget of N109.7 billion to agriculture in 2018. In
2017, it voted over N14 billion out of the budget of N139.3 billion to the same sector.
Budgetary allocation to the agriculture and rural development sector for 2015 represents
11.4 per cent while that of 2016 represents 10.1 per cent. In 2015, the Anchor Borrowers
scheme of the Federal Government was first launched in the state, while in 2017, the largest
rice mill in Africa, WACOT Rice Mill, was commissioned in the state.

Complementary efforts

Enhancing rural livelihoods and ensuring food security constitute the central objectives
driving a multitude of contemporary agricultural assistance and Climate-Smart
Agriculture (CSA) initiatives in Kebbi State. These endeavors have garnered substantial
backing from esteemed entities such as the World Bank, the United States Agency for
International Development (USAID) funded Feed the Future Activities, the
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InternationalFund for Agricultural Development (IFAD), and Lagos State Government. To
gain further clarity, presents an overview of select donors and their respective donor-
assisted projects, highlighting their profound engagement and financial support towards
agricultural and CSA-related undertakings within the boundaries of Kebbi State. Table 4
provides information on selected donor/donor-assisted climate change-related response
efforts in Kebbi State.

CSA pillar
Entity Projects financed P [A M
World Bank assisted ® Climate-smart rainfed agriculture
projects = Support to farmers at the household level to optimize climate-smart rainfed
agriculture practices, particularly relating to crops.
=  Investments could include water and soil conservation, optimizing farm
management (improved crop varieties,
= Integrated Pest Management; soil and water testing technologies), controlling
invasive species, and supporting value chains.
®  Provide loans from community revolving funds (CRF) to registered v v | v
community/farmer groups and cooperatives.
= Address gender inequalities in access to funding for enterprises by prioritizing
subproject proposals from groups/cooperatives that have women beneficiaries
as members and/or leaders
® TFarmer-led irrigation development (FLID)
= Support farmers at the household level to increase irrigation, including small-
scale solar-powered irrigation
International Fund ®  Financing of rice and cassava crop post-harvest handing technology
for Agricultural = Provision of productivity-enhancing inputs for smallholder farmers engaged in
Development rice and cassava production
(IFAD) (VCDP) and = Infrastructure investment for increased market access for smallholder farmers v v
Lagos State =  Support for farmers’ organizations (FOS) in the State
Government =  Investment in value chain development program
Feed the Future The Activity operates within Kebbi State, Nigeria, with the primary objective of fortifying
Nigeria Agribusiness | the conducive framework for agribusiness finance and investment. Through the
Investment Activity enhancement of the enabling environment for the growth of the agricultural sector, the
expansion of financial accessibility, the facilitation of investment prospects, and the g .
sustainable enhancement of performance among agribusiness micro, small, and medium
enterprises, this Activity endeavors to bolster the depth, scope, vibrancy, and
competitiveness of Nigeria's agribusiness sector. Such efforts are aimed at fostering
improved investment opportunities and advancing food security within the region.
Feed the Future = Support for research and policy efforts in Kebbi State
Nigeria Agricultural ®  Research on community-scale climate change adaptation research |V
Policy Project

Furthermore, the Nigerian Federal Government has intensified its efforts to provide
financial support for climate change mitigation and adaptation initiatives across the
country, with particular focus on sectors that are susceptible to climate impacts, such as
agriculture. These efforts are channeled through the respective Ministries, Departments,
and Agencies (MDAs) of the federal government. Moreover, the federal government has
the capacity to access crucial global funding mechanisms dedicated to climate change
action, including the Adaptation Fund, Global Environment Facility, and Green Climate
Fund. In addition to these avenues, the federal government has successfully mobilized
capital for climate change mitigation and adaptation through the utilization of the Green
Bond facility as highlighted by Moody's (2019). Furthermore, the federal government
possesses the capability to raise significant financial resources for large-scale climate
action in multiple states. This situation presents a unique opportunity for Kebbi State to
capitalize on potential global funding opportunities that have hitherto remained
unexplored.

Potential finance

There may not have been much financing for Kebbi State coming from programs like the
Green Climate Fund and the Global Environment Facility. However, programs aiming to
promote climate change adaptation and rural livelihoods are attractive to donors due to

38



theregion's sensitivity to climate change and the growing need for the adoption of
innovative agricultural technology that mitigate its hazards. Currently, the federal
government's contributions are insufficient, forcing the state to rely heavily on regionally
based local and international development organizations.

Unfortunately, both local and federal financing for these CSA technologies and practices
remain inadequate. Consequently, there is a pressing need to explore external financial
support, including resources from the organized private sector and local/international
development partners operating within Nigeria. Recognizing the urgent requirement for
collective action to combat climate change, the private sector has already commenced
financing mitigation efforts, as highlighted by the Federal Ministry of Environment
(2018a). By regarding agriculture as a business endeavor, a greater influx of private
investment can be facilitated, leading to the development of resilient agricultural systems
capable of withstanding extreme climate change impacts. The private sector possesses
several inherent advantages, including organized structures, expertise, capital, and skilled
human resources. It acknowledges the value of agricultural systems that can effectively
cope with extreme climate change impacts and is thus willing to invest accordingly.

In line with these developments, the federal government, as represented by the Federal
Ministry of Environment (2021b), recently launched the National Climate Change Policy
(NCCP) for the period 2021-2030. This policy document outlines Nigeria's stance on
climate change, delineates the necessary steps to transform the nation into a climate-
resilient economy, and elucidates sector-specific actions that can be undertaken to mitigate
the impact of climate change. Furthermore, the Climate Change Act of 2021 establishes the
Climate Change Fund (CCF) as a dedicated financing mechanism for climate actions
within Nigeria.

Mitigation efforts which constitute a co-benefit of the identified CSA technologies and
practices have not been actively pursued by farmers within the State when compared to the
need for enhanced productivity and yields, with adaptation efforts also receiving marginal
attention. However, there exists an opportunity to formalize and promote this particular
pillar of CSA within the State. In August 2022, the Nigerian Federal Government initiated
its inaugural Emissions Trading Scheme (ETS) as confirmed by the Department of Climate
Change (2022). Under this incentivized framework, the government has established an
upper limit on emission levels and grants permits or allowances that can be traded among
individuals and businesses (UNFCCC, 2022). Thus, in this scheme, emissions can be
treated as tradable commodities (PWC, 2022). This development presents a promising
opportunity to expand mitigation activities within the agricultural sector and increase
farmers' income by incentivizing the adoption of mitigation technologies and practices.
Additionally, farmers can augment their earnings through participation in emissions
trading and subsequently invest in resilient technologies while simultaneously reducing
carbon emissions. Furthermore, the State government can intensify its efforts to enhance
technical capacity, thereby enabling the development of bankable projects that can attract
funding from global financing initiatives.

SUMMARY

This profile has identified the existing climate-smart agriculture (CSA) technologies and
practices that are applicable within the agricultural system of Kebbi State. It has also
presented a comprehensive overview of the prevailing adverse impacts of climate
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changeexperienced within the State. Given the pivotal role played by the agricultural
sector in ensuring food security, employment opportunities, and overall domestic value
added within Kebbi State, coupled with its heightened vulnerability to climate change, it is
imperative to promote technologies and practices that enhance resilience and foster rural
livelihoods.

Agriculture plays a substantial role in contributing to Kebbi State's overall domestic
product, employing a significant part of its population. Acritical characteristic of the state's
agricultural system is its heavy reliance on rainfed conditions, predominantly led by
smallholder farmers. However, farming systems face constraints due to limited input
usage, including inadequate access to seedlings, fertilizers, and essential agrochemicals.
Kebbi State is renowned for its cultivation of diverse crops, notably being a major producer
and supplier of rice and yam in Nigeria. Additionally, it cultivates crops such as maize,
sorghum, potatoes, beans, cowpea, groundnut, date palm as well as various vegetables like
okra, peppers, tomatoes, eggplant, and green leafy vegetables. Livestock rearing
comprises cattle, sheep, goats, pigs, poultry, and rabbits, while aquaculture is also
practiced by micro, small, and medium enterprises (MSMEs) at varying scales.

Nevertheless, there exists a considerable gap between food demand and supply, as the
agricultural systems struggle to meet the increasing food demands resulting from
population growth, compounded by heightened climate variability and change. Key
challenges faced by the agricultural sector include low soil fertility, limited access to
finance, inadequate infrastructure, and poor market access. Despite these challenges, the
State government has undertaken efforts to enhance the sector's resilience to climate
change. Notably, the development of a draft climate change policy at the State level
provides significant policy directions to foster Climate-Smart Agriculture (CSA) across
various sub-sectors, encompassing crops, livestock, forestry, and fisheries. These state-
level initiatives align with national-level policies, plans, and strategies that hold substantial
implications for CSA activities within the State, especially under the complex dynamics of
achanging and variable climate.

This profile identified and assessed 88 CSA potential technologies and practices, including
conservation agriculture, crop diversification, and organic fertilizers.

The climate-smartness of various agricultural practices and technologies in Kebbi State
was assessed through expert evaluations and surveys. The evaluation considered
dimensions such as productivity, income, water conservation, soil fertility, adaptation, and
mitigation. Several practices in crop production, including improved crop varieties, crop
diversification, and changes in cropping patterns, showed moderate climate smartness. In
livestock production, integrated pasture management, mixed farming, and conservation of
nature and ecosystems were found to be climate-smart. Agroforestry, afforestation, and
reforestation practices such as planting high-value indigenous trees, reforestation, and
natural tree regeneration have climate smartness scores.

The CSA practices are gender-differentiated, therefore, there is need to consider gender in
CSA policies and targeting of interventions. In the context of Kebbi State, this means
providing both men and women equal access to agricultural advisory services and inputs
(improved seeds, fertilizer, machinery. Training on water-efficient farming techniques, soil
conservation, soil conservation methods, or the use of drought-resistant crop varieties can
help women adapt to changing climatic conditions and maintain agricultural productivity
and livelihoods. Similarly, initiatives that promote women's participation in decision-
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making processes at the community level can ensure that their unique perspectives and
needs are considered in climate change adaptation strategies.

Adoption of CSA practices is primarily influenced by factors such as ease of
implementation and associated co-benefits, which encompass increased yield, enhanced
food security, diversified income streams, and improved adaptive capacity. Additionally,
there is a pressing need to intensify mitigation efforts. Although finance remains a
challenge at both local and national levels, the recent establishment of the Nigeria
Emissions Trading Scheme (ETS) presents significant potential for stakeholders across the
agricultural value chains, including farmers, firms, and the State government, to bolster
mitigation activities and generate income through carbon trading. Furthermore, the
Federal Government's Green Bond program offers opportunities for the State to develop
viable CSA projects that can augment its financing endeavors. Leveraging the expertise
and capital of the private sector through the creation of an enabling environment can
further enhance the State's agricultural pursuits and a green economy.
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