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ABSTRACT 

This study assessed the use of Ecosystem-based Adaptation (EBA) to climate 

change by smallholder farmers in the Wa West District. Climate change impacts 

greatly on smallholder farmers due to their dependence on rain-fed agriculture. 

Ecosystem-based Adaptation proves to be a cost-effective adaptation strategy with 

the potential to increase farmer resilience to climatic stresses. The study specifically 

investigated the EbA practices adopted by farmers in the study area. The benefits of 

EbA were assessed, while the challenges confronting adoption of EbA practices 

were also investigated. A mixed method study design was adopted for the study. 

Data were collected using questionnaire, focus group discussions, key informant 

interviews and observation. The iFormbuilder mobile data application was used for 

data collection. The findings of the study showed that smallholder farmers in the 

study area adopt a combination of EbA practices to help them manage the impacts 

of climate change. Tree planting was found to be the most widely adopted EbA 

practice, showing a great potential for agroforestry promotion in the District. The 

study further revealed that, EbA contributes to reducing farmer vulnerability to 

climatic impacts by increasing soil fertility, increasing crop yields, reducing cost of 

production and providing windbreaks. However, farmers are faced with the 

challenges of limited access to appropriate extension information, high labour cost 

of most EbA practices and longer timescale to realize the adaptation benefits ofEbA 

practices. The study therefore recommended that the District Assembly should 

include the promotion of trees, such as Cashew and Mango, as cash crops under the 

Planting for Food and Investment Initiative to take advantage of the existing farmer 

experience and interest in tree planting as an EbA. It further recommended the 

establishment of working collaborations between the District Department of 

Agriculture and NGOs in the District to deliver strategic extension information 

using mobile extension innovations such as voice messaging and 'Talking Books'. 

Further research into the cost-benefits analysis of the various EbA practices to 

determine which are more beneficial to farmers, in the short-term was also 

recommended. 
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CHAPTER ONE 

GENERAL INTRODUCTION 

1.1 Background of the Study 

It has become clear that the climate is changing globally. The concentration of 

Carbon Dioxide (C02) and other Green House Gases (GHG) in the atmosphere has 

resulted in the continuous increase in temperatures over the years in a phenomenon 

known as Global Warming. The continuous warming of the Globe is what is 

resulting in changes in the World's Climate. The issue of Global Warming and 

Climate Change gained international attention and took centre stage in global affairs 

since 1988, when the United Nations Environment Program and World 

Meteorological Organization initiated a panel of experts in climate science, the 

Intergovernmental Panel on Climate Change (TPCC) to gather and evaluate 

evidence of global warming, identify the causes, and monitor the development of 

the contributions of anthropogenic causes to the warming of the globe (UNESCO, 

2010). 

The IPCC, in its several reports, have indicated that global temperatures have been 

rising and that anthropogenic causes are largely accountable. According to the 

Fourth Assessment Report of the TPCC, the global average surface temperature is 

likely to rise by 1.8 degrees to 4.0 degrees Celsius by 2100. The sea level may rise 

by 30 to 60 centimeters. Climate variability will increase almost everywhere. The 

effects of climate change are manifested in extreme weather events such as severe 
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droughts, flooding and melting of polar ice. These extreme weather effects have 

influenced agriculture globally (IPCC, 2007). 

Studies show that most Sub-Saharan African countries have economies that are 

extremely dependent on agricultural production (Apata, 2011). In Ghana, about 

70% of the population is directly and indirectly engaged in agriculture for their 

livelihoods (Mawunya & Adiku, 2013). In the Wa West District, 91.6% of 

households are employed in agriculture (Ghana Statistical Service, 2014). Schlenker 

and Lobell (2010), projected that maize yields in Ghana will decline by 18% by 

2050. A study on the impacts of climate change on maize productivity in two of 

Ghana's climatic zones, the Transitional and Guinea Savannah, found that there is 

a reduction in maize yields by 19 to 41 % (MacCarthy et al., 2013). The contribution 

of agriculture to GDP has been reducing over the years: 2010 - 29.8%, 2011 - 

25.3%,2012 - 22.9%, 2013 - 22.4%, 2014 - 21.5% (GSS, 2014). It dropped from 

31.8% in 2009 to 29.8% in 2010, representing 2% GDP contribution lost. In 2011, 

agriculture's contribution dropped by 4.5% to 25.3% while 2012 recorded a 2.4% 

(GSS, 201). Climate change therefore has the tendency to affect the economy of 

Ghana, particularly the vulnerable. 

The heavy dependence on rain-fed agriculture for the production of crops, 

especially, puts farmers in a very vulnerable position. There is therefore the need to 

examine possible ways for farmers to cope with the vagaries of climate change. The 

variation in distribution and amount of rainfall is one most important climate change 

induced factor that has serious implication on agriculture. Climate forecast and 

climate change scenarios for the country predict a more severe and frequent pattern 
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of such drought and flood events (Mawunya & Adiku, 2014). At present, there is 

broad consensus that even if the world stopped greenhouse gas emissions today, the 

world is still faced with decades of climate change due to the greenhouse emissions 

already put into the atmosphere from industrialization activities (IPCC, 2007). 

Climate change prediction models have indicated that the Sudan and Guinea 

Savanna zones of Ghana will continue to experience increases in temperature but 

decreasing precipitation trends. This confirms other predictions that between 2030 

and 2039 the rainy season might start later than June in Northern Ghana. It is also 

projected rainfall will become more erratic in nature (Ndamani & Watanabe, 2015). 

This means that Northern Ghana would experience more extreme weather 

conditions such as droughts, dry spells, and floods. This situation will eventually 

affect, the environment, agriculture, and human livelihoods. The adverse impacts 

on agriculture, in particular, will worsen the poverty situation of the people. Though 

the Global response to climate change has been more of calls for mitigation actions, 

adaptation has gained increasing attention over the years as an urgent measure to 

address the present challenges associated with climate change impacts (The Nature 

Conservancy-TNC, 2009). The Durban 17th Conference of Parties (COP 17) in 

2011, increased the momentum for adaptation efforts by urging the drawing and 

implementation of National Adaptation Plans for Action (NAPAs) by members. 

According to the IPCC, 

"Adaptation is the adjustment in natural or human systems in response to actual or 

expected climatic stimuli or their effects, which moderates harm or exploits 

beneficial opportunities" (TPce, 2007: 83 8). 
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Adaptive capacity refers to the ability of a system to adjust to climate change 

(including climate variability and extremes), to moderate potential damages, to take 

advantage of opportunities, or to cope with the consequences (lPCC, 2007). 

Adaptation practices are thus, both' reactive and pre-emptive measures that are 

meant to reduce adverse effects and take full advantage of the opportunities that 

come with or are anticipated as a result of climate change. Adaptation measures can 

be classified, loosely, into two- soft and hard. While soft adaptation measures are 

concerned with policies, capacity building and institutional functions, hard 

adaptation measures consist of engineered infrastructure such as sea defense walls 

and drainage systems. 

Ecosystem-Based adaptation is a strand of adaptation that combines elements of 

both soft and hard measures. Ecosystem-Based Adaptation as a concept refers to the 

use of ecosystems and ecosystem services to reduce the impacts of climate change 

on both humans and the environment, as part of an overall adaptation strategy 

(MEA, 2005; Jones et aI., 2012; CBD, 2009; Mellmann, 2015; Harvey et aI., 2014). 

The most cited definition in the scientific literature is that of the Convention on 

Biological Diversity (CBD), which states that: 

"Ecosystem-based adaptation is Ihe use of biodiversity and ecosystem services as 

part of an overall adaptation strategy to help people to adapt to the adverse effects 

of climate change. Ecosystem-based adaptation uses the range of opportunities for 

the sustainable management, conservation, and restoration of ecosystems to 

provide services that enable people to adapt to the 'impacts of climate change. It 

aims to maintain and increase the resilience and reduce the vulnerability of 
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ecosystems andpeople in the/ace of the adverse effects of climate change ... "(CBD, 

2009:41). 

The CBD recognized that: 

"Ecosystem-based Adaptation can be cost-effective and generate social, economic 

and cultural co-benefits and contribute to the conservation of biodiversity" (CBD, 

2009:10). 

EbA is a relatively newer concept in academia, though it is older in practice, only 

gathering momentum during the last decade (TNC, 2009). 

In Ghana, smallholder farmers do draw on short term coping strategies to inform 

longer term adaptation to climatic variations. Previous studies in Northern Ghana 

by Ndamani and Watanabe (2015), Mawunya and Adiku (2014), and Boao et at. 

(2014) have identified farmers' adaptation practices and farmers' perceived barriers 

to adaptation. Some of the adaptation practices include use of new crop varieties 

and livestock, drought resistant species, irrigation, short-maturing varieties of crops, 

crop diversification, mixed crop livestock farming systems, change of planting 

dates, diversification from farm to non-farm activities, increased use of soil and 

water conservation techniques, changed use of capital and labor, and trees planted 

for shade and shelter (Deressa et aI., 2008; Oluwakemi et al., 2014; Boafo et al., 

2014; Ndamani & Watanabe, 2015). Studies in the Wa West District has sought to 

understand farmers' perceptions about the effects of climate change on agriculture 

and also the social dynamics to the practice of tradi_tional conservation practices 

(Kusakari et al., 2014; Boafo et al. 2014). However, there is limited scientific studies 
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that classified adaptation practices as Ecosystem-Based. With EbA garrung 

momentum in practice, it is important to understand the kind of EbA smallholder 

farmers use and also the implications of their adoption. 

1.2 Problem Statement 

According to Boko et al. (2007), most African countries are already experiencing 

semi-arid conditions that are major challenges to agriculture productivity. The scope 

of the impacts of climate change on West Africa over the past four decades have 

shown that it is one of the most vulnerable regions (lPCC, 2007). The case of Ghana 

is typical of a country very vulnerable to climate change impacts. Climate change 

is indeed a threat to the development prospects of Ghana (The Ministry of 

Environment, Science, and Technology, 20 I 0, as cited in Asurnadu-Sarkodie et al., 

2015). According to the Ministry, Ghana has encountered various phenomena of 

climate change including increasing temperatures; erratic rainfall; more frequent 

and intense extreme weather events [floods, droughts, storms]. Flooding in the 

capital city, Accra, and in the Northern parts of the country have almost become 

annual occurrence. Farmers' crops are submerged during such floods resulting in 

heavy losses and threatening the livelihoods of the people. In fact, during the June 

3rd 2015, flooding and fire disaster, 152 lives were lost (Asurnadu-Sarkodie et al., 

2015). 

The complexity of these phenomena is seen in the semi-arid regions of Ghana, 

particularly the Upper West Region. The devastating effects of climate change in 

the Upper West Region, and Northern Ghana as a whole, are of increasing concern, 

as the poverty situation keeps worsening. The various manifestations of climate 
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change include floods hat devastate large areas of cultivated fields, several instances 

of late rains during planting seasons, persistent droughts affecting large portions of 

the region, increasing temperatures, and decreasing and poorly distributed 

precipitation. 

Huge dependence on rain-fed agriculture, high level of poverty, and institutional 

weaknesses leaves farmers in the Wa West particularly vulnerable to the impacts of 

climate change (Kusakari et al., 2014). The District, which has 91.6% of household 

employed in agriculture, has also been noted to be the poorest in the Region (GSS, 

2014). 

With a heavy dependence on ecosystem services for agricultural production, any 

climate change adaptation strategy needs to consider the maintenance and 

improvement of the flow of these services to be able to sustainably adjust to the 

impacts of climate change. Additionally, extensive research has shown that, where 

people benefit from ample and more diverse ecosystem services, they are more 

likely to be resilient to challenges, including climate change impacts (MEA, 2005). 

Ecosystem-Based approach to climate change adaptation should be a considered 

option in the District. Given that, poverty is very high in the District, the use of 

Ecosystem-Based practices is an adaptation strategy of choice, since it is a cost 

effective way to reduce the impacts of climate change, by increasing farmers' 

adaptive capacity through the use of ecosystems and ecosystem services (Vignola 

et al., 2015). Also, ecosystem-based approaches can be applied to many different 

types of ecosystems and can be suited to local situations. To design and promote 

effective adaptation strategies to climate change, using the ecosystem-based 
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approach, there is a need for deep understanding of the nature of EbA practices that 

farmers use. It is equally important to gain understanding of the benefits and 

challenges associated with the adoption of EbA practices. 

However, literature on this topic in the study area is limited. Earlier studies related 

to climate change adaptation were limited to farmer perceptions of the effects of 

climate change on livelihoods, assessment of farmers' vulnerability to climate 

change impacts and some of the climate change adaptation strategies used by 

farmers. Kusakari et a1. (2014) in their study, assessed farmers' perceived effects of 

climate change on livelihoods. They identified reducing crop yields, crop failures, 

droughts and flooding, and loss of economic trees as some effects of climate change 

on farmers livelihoods in the Wa West District. Loss of ecosystem services was also 

recognized as an effect of climate change. This study, however, did not look at the 

ways farmers manage these effects. Boafo et at. (2014), explored social dimensions 

of the use of traditional conservation agricultural practices in the Wa West District. 

Their work identified crop rotation, cover cropping, use of organic fertilizers as 

some of the traditional conservation agricultural practices farmers in the Wa West 

District adopt. Though the findings serve as a useful guide to identifying practices 

that could be termed as EbA practices, their study did not consciously classify the 

identified as EbA. Also, the study fell short of examining how the identified 

practices help farmers to adapt to climate change. Ndamani and Watanabe (2015) 

identified general climate change adaptation practices in a study on the factors that 

influence farmers' choice of adaptation practices. Also, they used purely 

quantitative methods, which do not give the opportunity to explore the social 
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dimensions of adaptation, including fanners' lived experiences. All these earlier 

studies did not identify adaptation practices that are specifically Ecosystem-Based, 

neither did they explore the extent of the use of EBA in the District. 

1.3 Research Questions 

The main question that the study sought to answer is, how does the use of 

Ecosystem-Based adaptation practices affect smallholder farmers' adaptation to 

climate change? However, to tackle this question, the study found answers to the 

following sub-questions. 

• How do smallholder farmers adapt to CC using Ecosystem-Based Adaptation 

practices? 

• How beneficial are EbA practices to smallholder farmers in adapting to climate 

change? 

• How challenging IS the use of Ecosystem-Based Adaptation practices to 

smallholder farmers? 

1.4 Main and Specific Objectives 

The study sought to assess the use of Ecosystem-Based approaches to Climate 

Change adaptation by smallholder farrners in the Wa West District. 

The specific objectives of the study were to: 

• investigate the EbA practices that farmers use. 

• assess the benefits of adopting EbA practices. 

• investigate the challenges associated with the adoption of EbA practices by 

farmers. 
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1.5 Significance of the Study 

The Wa West District is one of the most vulnerable to climate change in Northern 

Ghana. Farmers in this District need to adapt to current changes in climate and build 

resilience to the extreme weather events that are no longer uncommon. For climate 

change adaptation strategies to be effective, there is the need for a deep 

understanding of the indigenous farmers' understanding, practices and knowledge 

as far as climate change and its impacts are concerned (Apata, 20 II). For a district 

where poverty is very high and where farmers depend heavily on rain-fed 

agriculture, a cost-effective adaptation strategy that depends less on external inputs 

is needed to help farmers adjust to the impacts of changing climatic conditions, 

while increasing production sustainably (GSS, 2014). 

The Ecosystem-Based approach to adaptation answers this need. However, 

empirical studies in this direction is limited in the study area. Therefore, this study 

is very crucial in contributing to a better understanding of farmers' use of 

Ecosystem-Based adaptation practices, the benefits and the associated challenges. 

Thus, the study provides a basis for further researches in the area of EbA and the 

long-term effectiveness of EbA practices for climate change adaptation in the 

District. Findings from the study could be useful to policy makers and development 

partners in the District who may be interested in developing and promoting 

Ecosystem-Based Adaptation strategies that meet farmers' aspirations. The study, 

based on its findings, made recommendations for addressing challenges faced by 

smallholder farmers in the Wa West District in the use of Ecosystem-Based 

Adaptation practices in response to climate change. 
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smallholder farmers in the Wa West District in the use of Ecosystem-Based 

Adaptation practices in response to climate change. 

1.6 Ethical Considerations 

Ethical considerations protect the rights of participants, by ensuring confidentiality 

for instance. Sharing of information regarding the study with anyone not associated 

with this study is unethical in research. This ethical consideration is necessary to 

maintain the integrity of the study as well as the integrity of the Researcher 

(Creswell, 2013). In the light of this, the respondents were assured of the 

confidentiality of information they gave and they were informed that their views 

would be used for the purpose of the research only. Also, anonymity of respondents 

quoted in the report was maintained. 

1. 7 Research Challenges/Mitigation 

One key challenge to this study is that, it uses a mixed method design which is 

relatively new in a study of this kind. Though there have been several studies on the 

topic, they adopted either purely quantitative or qualitative methods. Another 

challenge is that, the study required a lot of time to complete. 

To mitigate these challenges the researcher consulted relevant literature on the topic. 

The researcher also used personal experience in conducting studies that employed 

convergent mixed method approach in this study. 
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1.8 Organization of Work 

The report of this study is divided into SIX chapters. Chapter one explains the 

perspective of the study. It provides the background for undertaking the study. The 

research objectives, questions and justification are explained. 

Chapter two is dedicated to the review of relevant literature. This is where previous 

studies in the area of Ecosystem-based adaptation are outlined as they relate to each 

other and to the current study. The justification of the study, as far as its contribution 

to existing knowledge is concerned, is also established here. 

Chapter three provides information about the study area and also presents the 

methodology of the research. it outlines the sampling procedures and explains the 

data collection methods and tools. The data analysis and presentation techniques are 

also explained in this chapter. 

The presentation of findings is done in chapter four and five. Discussions of the 

research findings are equally done in these chapters. 

Finally, chapter six summarizes the research findings. Conclusions and 

recommendations based on the findings are also made . 

. , 
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CHAPTER TWO 

LITERT AURE REVIEW AND CONCEPTUAL FRAMEWORK 

2.1 Introduction 

Although Ecosystem-Based Adaptation is a relatively new concept, it has received 

positive response from the scientific society and even in adaptation practice. As 

such, several studies have been conducted in this topic area. Some studies have 

dwelled on giving clarity to the EbA concept itself, while others have looked at the 

application ofEbA strategies and the associated benefits and co-benefits, as well as, 

the challenges and limitations of EbA adoption. This chapter presents a review of 

relevant literature on climate change adaptation and particularly, EbA. The concept 

of climate change adaptation, farmer vulnerability to climate change and the impacts 

of climate change on ecosystems are discussed. Farmer adaptation to climate change 

is also looked at. The concept of EbA, as per available literature, is closely 

examined, while EbA practices, benefits and challenges are equally discussed. The 

conceptual framework of the study is also presented in this chapter. 

2.2 Concept of Climate Change 

Climate Change, according to the IPCC: 

"is achange in the state of the climate that can be identified (e.g. using statistical 
.r 

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" CIPCC, 2007:30). 
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The United Nations Framework Convention on Climate Change (UNFCCC) offers 

a slightly different definition which states that, climate change refers to a change of 

climate that is attributed directly or indirectly to human activity that alters the 

composition of the global atmosphere and that is in addition to natural climate 

variability observed over comparable time periods (UNFCCC, 1994, as cited in 

IPCC, 2007). There is however consensus between these two bodies, among other 

authorities that Climate Change is happening. Evidence from observations of 

increases in global average air and ocean temperatures, widespread melting of snow 

and ice and rising global average sea level shows that warming of the climate system 

is unequivocal. 

The issue of Climate Change gained international attention and took centre stage in 

global affairs since 1988, when the United Nations Environment Program and 

World Meteorological Organization initiated a panel of experts in climate science, 

the Intergovernmental Panel on Climate Change (IPCC), to gather and evaluate 

evidence of global warming, identify the causes, and monitor the development of 

the contributions of anthropogenic causes to the warming of the globe. The IPCC 

published its First Assessment Report in 1990. This, and subsequent reports 

indicated that global temperatures have been rising since 1850. Between 1850 and ., 

2012, the globally averaged combined surface temperature of the ocean and land 

has increased by 0.85 degrees Celsius. 

The period of 1983 to 2012 is considered to be, likely, the warmest 30 years period 

in the last 1400 years, in the Northern Hemisphere (IPCC, 2014). According to the 

IPCC, the sea level may rise by 30 to 60 centimeters and climate variability will 
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increase almost everywhere. Globally, climate change is manifested in the areas of 

temperature, precipitation and increased intensity and frequency of extreme weather 

events. According to Gemeda and Sima (2015), temperatures across the African 

continent are predicted to rise by 2 '- 6°C over the next 100 years, while rainfall 

variability is predicted to increase, resulting in frequent flooding and drought. 

Similarly, the IPCC projects that the warming of the African Continent is likely to 

be larger than the globe, with temperature averaging 1.5 - 3°C by 2050. Sub-Saharan 

Africa will experience more frequent floods and droughts as a result of climate 

change (Hummel, 2015). Moreover, Busby, Cook, Smith, Vizy and Bekalo (2014) 

concluded that Sub-Saharan Africa is most vulnerable to climate change. Hummel 

(2015) shared a similar view, stating that Africa is expected to be the most affected 

by climate change, though it contributes less to the emissions of Green House Gases. 

In Ghana, climate change is manifested in rising temperatures, and reducing and 

more erratic rainfall. Temperature in the three regions of the North, for instance is 

projected to rise by 2.1-2.4 "C by 2050 from an annual average of 24°C to 30 "C 

(As ante & Amuakwa-Mensah, 2014). 

IPCC (2014) indicated that, anthropogenic emissions ofGHGs have increased since 

the pre-industrial era as a result of economic activities and population growth. This 
.r 

is a major cause of the increasing global temperatures. The causes of the increasing 

concentration of GHGs in the atmosphere include the burning of fossil fuels, 

deforestation, land use change and agriculture (TpeC, 2014). According to IPCC 

(2014), global anthropogenic C02 concentration in the atmosphere were 2040 ± 

310 GtC02, between 1750 and 2011. In Ghana, overall greenhouse gases emission 
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increased by 107% from 1990 to 2006 (Asante & Amuawa-Mensah, 2014). This 

trend in greenhouse gases emissions has the potential of rising further with further 

growth and expansion, based on the Kuznet hypothesis. In the Upper West Region, 

the manifestation of climate change is seen in a more erratic rainfall, shift in the 

rainy season and reducing number of rainy days (Kusakari et al., 2014). 

It is important to note that, though there is virtual scientific consensus that there is 

climate change, a few authors have rejected the position that climate change is a 

result of anthropogenic causes. Powell (2016) found that in the years 2013 and 2014, 

only 4 out of 69,406 authors of peer-reviewed articles on global warming rejected 

anthropogenic GHGs emissions as the cause of global warming. He concluded that 

there is 99.9% scientific consensus that climate change is caused by anthropogenic 

GHGs emissions. Several other studies have found similar results. However, it is 

equally important to note that, the methodology and positions of these authors are 

not without criticisms. 

2.3 Impacts of Climate Change on Agriculture 

Agriculture is, arguably, the most vulnerable to climate change impacts. Climate _, 

change affects the two most important factors for agricultural production; thus, 

temperature and precipitation. The IPCC (2014) observed that, climate change has 

altered the global hydrological cycles since the 1960s, affecting water availability 

and quality. Changes in temperature has affected cropping cycles and quantity and 

quality of plant biomass (IPCC, 2007; Asante & Arnuakwah-Mensah, 2014; 
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Gemeda &Sima, 2015). Climate change affects agriculture differently in different 

locations of the World. Stern (2006) observed that, Africa will be most affected by 

climate change because, temperatures are already comparatively higher and much 

of the continent's economy is dependent on rainfed agriculture. He noted that, the 

poorest countries will be first and worst affected by climate change. In Sub-Saharan 

Africa, already low food production will be exacerbated by further climate change 

(Asante & Amuakwah-Mensah, 2014). 

In Ghana, the impacts of climate change on agriculture vary due to the varying 

climatic conditions of the four agroecological zones of the country; the coastal, 

forest, transitional and savannah zones. Rainfall generally reduces from south to 

North, with the wettest areas located in the south-western part of the country 

recording 2000mm, while the driest areas in the extreme north record less than 

11 OOmm per annum (Arndt, Asante and Thurlow, 2015). While historical evidence 

shows an increase in temperature (Asante & Arnuakwa-Mensah, 2014; Ndamani & 

Watanabe, 2015), projections indicate decrease in rainfall amounts. However, the 

savannah ecological zone is already recording lesser number of wet days, increasing 

length of the dry season and delayed onset of the rainy season (Kusakari et al., 

2014). 
.r 

Studies have shown declining crop yields across the country as a result of erratic 

rainfall and extreme weather events. Schlenker and Lobell (2010) projected that 

maize yields in Ghana will decline by 18% by 2050. A study on the impacts of 

climate change on maize productivity in two of Ghana's climatic zones, the 

Transitional and Guinea Savannah, found that there is a reduction in maize yields 
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by 19 to 41 % (MacCarthy et aI., 2013). Mawunya and Adiku (2013), indicated that 

among the complexity of factors that determine crop productivity, climate change 

will have a negative impact 011 agricultural productivity in Ghana. Similarly, Arndt 

etal. (2015), projected that climate change will negatively affect Ghana's economy; 

agriculture, which is the mainstay of the economy will be affected more. According 

to the Wa West District Assembly (WWDA,20 14), crops yields have been 

decreasing over the years, with farmers sometimes recording total crop failures, due 

to the combined effects of poor land management practices, and more frequent and 

severer extreme weather events. A study by Kusakari et ai. (2014) revealed that 

farmers in the Wa West District perceived that the effects of climate change include 

increasing droughts and reducing crop yields. Thus, given that agriculture is rain- 

fed in Ghana, climate change will result in reduced agricultural productivity in the 

country. 

2.4 Farmer Vulnerability to Climate Change 

IPCC (2007) views vulnerability as the predisposition to be affected by the adverse 

effects of climate change. It encompasses exposure to climatic hazards, sensitivity 

and adaptive capacity of the unit of exposure; being human beings or systems. 
_r 

Espousing a similar view, Harvey et ai. (2014) describes farmer vulnerability to 

climate change as a product of their location, livelihoods activities and their capacity 

to mitigate the impacts of climate change. Thus, vulnerability to climate change 

differs across geographical locations, persons and systems (Harvey et al., 2014). 

According to the United Nations Framework Convention on Climate Change- 
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(UNFCCC ,2007), Africa is most vulnerable to climate change. Most areas of Africa 

have the most variable climates in the World. 

Farmers in Sub-Saharan Africa depend heavily on rainfall for their farming 

activities. The majority of these are smallholder farmers with low capacity for 

irrigated agriculture. Livestock production in Africa is also found to be very 

vulnerable to climate change (Serdeczny et a!., 2016). Coupled with weak 

institutional capacities and low-income levels, these farmers are among the most 

vulnerable to climatic impacts. Atedhor (2015) found out that, farmer vulnerability 

in rural Nigeria is intluenced by factors such as access to credit, improved seeds and 

modern agricultural technologies. The study further intimated that, smallholder 

farmers are more vulnerable to climatic variability and change than commercial 

farmers, because the former depend most on rainfall while the latter has more 

capacity, and often use irrigation. 

In Ghana, a majority of farmers depend on rainfed agriculture. As rainfall becomes 

more erratic and temperatures continue to increase, they are more exposed to 

climate change impacts. In the absence of strong adaptive capacities, these farmers 

become very vulnerable. Boon and Ahenkan (2011) asserted that, forest dependent 

communities in the Sui area of Ghana are more vulnerable to climate change, as it 
.r 

greatly impacts on forest ecosystems, which provides several goods and services on 

which the people heavily depend. Derbile et al. (2016) found that, farmers in 

Western Ghana are very vulnerable to climate change due to what they call 'double 

tragedy' of farmers' exposure to both drought and excessive rainfall. The study 

further asserted that farmers are vulnerable at three layers; exposure to drought and 
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excessive rainfall, choice of portfolio of crops, and risk of total livelihood failure. 

Kusakari et al. (2014), asserted that, farmers in the Wa West District are vulnerable 

to climate change impacts, manifested in low crop yields and even total crop failure, 

at times. Farmers suffer from late on-set of rains, increasing temperatures, flooding 

and rainstorms. This assertion was supported by Adulai, Adams and Abdulai 

(2017), which intimated that, farmer households in the Wa West District of Ghana, 

are very vulnerable to the impacts of climate change. Emphasizing the importance 

of the climatic conditions for farmers' livelihoods, they stated that, "farmers are at 

the mercy of the weather for their source of livelihoods" (Abdulai et aI., 2017:39). 

2.5 Farmer Adaptation to Climate Change 

Climate Change projections show that even the most optimistic Green House Gas 

emission scenario will still lead to a temperature increment of about 2 degrees 

Celsius (lPCC, 2013). Therefore, mitigation alone is inadequate, as it cannot halt 

the impacts of climate change until 2100 (using the best mitigation scenario). There 

is therefore the need for adaptation for natural systems as well as for human beings 

(Scarano, 2017). Several studies have shown that farmers have been adapting to 

climate change by altering their- farming methods, changing crops cultivated, 

diversifying their livelihood activities or even emigrating to find better livelihoods 

(Atedhor, 2015). Adaptation efforts among farmers can largely be classified as soft 

adaptation strategies, which do not usually include the building of infrastructures. 

According to Vignola et al. (2015), farmers draw on indigenous knowledge of their 

environment and farming systems to adjust to the adverse effects of climate change. 
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Much of farmer adaptation is spontaneous, unplanned and represent both short-term 

coping strategies and long-term adjustments in farming systems. 

In Ghana, several studies have indicated that farmers have been employing various 

coping strategies to manage with climate change impacts in the short-term, while 

altering their farming practices and livelihood activities to adjust in the long-term 

(Boon & Ahenkan, 20 II; Ndamani & Watanabe, 20 IS; Derbile et al., 2016; Abdulai 

et al., 2017, Saito et aI., 2018). 

In the Wa West District farmers employ the use of drought tolerant varieties, use of 

chemical fertilizers, diversification of crops and adding off-farm income generating 

activities as climate change adaptation strategies (Kusakari et aI., 2014; Boafo et 

aI., 2014). 

Literature shows that farmer adaptation to climate change is a matter of need and 

the urgency to survive. Thus, much of the adaptation is spontaneous. Specific 

adaptation practices are born out of need and perfected over several years of practice 

and farmer experiences. 

2.6 Impacts of Climate Change on Ecosystems 

., 
That climate change affects Ecosystems and the flow of Ecosystem Services has 

been scientifically proven. There is more evidence for this assertion than the claims 

of climate change impacts on social systems (Scarano, 2017). The Millennium 

Ecosystems Assessment report indicated that, over the past fifty (50) years, human 

beings have altered the World's Ecosystems than any comparable period in history 

(MEA, 2005). The MEA reported that there is significant reduction in the World 
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biodiversity, habitats and genetic resources as a result of increasing demands for 

food and shelter; 60 to 70% of the World Ecosystems are deteriorating, with grieve 

consequences for human well-being. It intimated that the use of these ecosystem 

services has had impacts on human wellbeing, but at very high cost to ecosystems. 

Climate change impact ecosystems and ecosystem services by altering the climatic 

conditions that provide a suitable environment for ecosystem health (Ojea, 2015). 

Pedro no et al. (2016) further asserted that most biological communities are 

disappearing due to climate change, thus affecting the functionality of ecosystems. 

They intimated that, species extinction, reduction in freshwater resources, and 

ecosystem degradation are some of the impacts of climate change on both terrestrial 

and aquatic ecosystems. Warming of the sea, has resulted in flooding in coastal 

communities and salt water intrusion in freshwater ecosystems, thereby affecting 

the supply of freshwater. The same phenomenon also affects the fish population in 

warmers regions due to fish migration to find more suitable habitats (Pernetta et 

a1.1994; Nelson et al., 2013). Nelson et a1. (2013) argued that stormy weather and 

variable hydrological cycles will affect the availability and supply of water in the 

America, while crop and seafood production will be modified by the impacts of 

climate change due to changes in the natural systems that support crop production . 
. , 

Staudiger et a1. (2013) reported similar findings in the United States. They 

concluded that, climate change has resulted in changes in terrestrial plant species 

ranges, shifting location and extent of biomes and altering ecosystem structure and 

functioning. 
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Pettorelli et al. (2012), in their study of the impacts of climate on protected areas in 

Africa, found that there was a strong correlation between Net Primary Productivity 

and precipitation patterns, but no correlation between human development and the 

state of those protected areas. This lends support to the arguments that, climate 

change is impacting ecosystems across the World. 

Also, Serdeczny et al. (2016) found that ecosystems in Sub-Saharan Africa are being 

impacted by climate change. Recurrent droughts, excessive rainfall and other 

extreme weather events have led to the altering of most ecosystems, thereby 

affecting biodiversity and species losses. They further argued that the savanna 

ecosystems are the most vulnerable to climate change impacts. 

Boon and Ahenkan (2011) found that climate change has changed forest ecosystems 

in the Sui area of Ghana due to bush fires that result from high temperatures and 

prolonged droughts. They further indicated that fresh water ecosystems in the same 

area have also been affected, leading to decrease in the quantity and quality of water 

in the streams which serve as sources of drinking water to the communities around. 

2.7 The Concept of Ecosystem-Based Adaptation 

The concept of Ecosystem-Based Adaptation is derived from the ecosystem 

concept. 'Ecosystem', as a concept, evolved in the field of Ecology into one of the 

most fundamental ideas which has a wide range of application in ecological research 

and problem management (Uy & Shaw, 2012). 'Ecoystem' was first used by 

Tansley in 1935, where it was described as: 
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" ... the whole system (in the sense of physics), including not only the organism 

complex, but also the whole complex of physical factors forming what we call the 

environment of the biome .. .It is the systems so formed which from the point of view 

of the ecologist are the basic units' of nature on the face of the Earth ... These 

ecosystems, as we may call them, are of the most various kinds and sizes. They form 

one category of the multitudinous physical system of the universe, which range from 

the universe as a whole down to the scale of the atom" (Tans ley, 1935, as cited in 

Uy & Shaw, 2012). 

Tansley's notion of ecosystem as composing of both the organism-complex and 

physical-environmental complex, emphasized the flow of energy. Various versions 

of the ecosystem conceptualization exist, but Odums's view of the concept was what 

specifically emphasized human beings' role in the biogeochemical complex, 

recognizing humans as fundamental to ecology and society. He explained that the 

whole Earth is the biggest ecosystem and that ecosystems could be of various sizes, 

consisting of both biotic and abiotic environments. He further intimated that humans 

have the ability to drastically alter ecosystems (Golley, 1993, as cited in Uy & Shaw, 

2012). 

The first concept that paved the way towards the evolution of the Ecosystem-Based 

Adaptation, was Ecosystem Management, which started in the 1990s. Amidst 

differing views, ecosystem management was seen as a systems approach in the quest 

to achieving environmental sustainability, It also emphasized the need to understand 

the physical, biological and social components of ecosystems and how they all relate 

to influence sustainability of resources (Taylor et a1.1995, as cited in Uy & Shaw, 
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2012). Ecosystem management has gone through a slow revolution in meaning as a 

result of changing views in ethics, science, policy and decision making. 

A related concept is Ecosystem-Based Management, which is based on the 

ecosystem approach. Ecosystem-Based management emphasizes the management 

of activities within the ecosystem based on an ecosystem perspective (Uy & Shaw, 

2012). This concept differs from Ecosystem Management and is best applicable to 

protected areas management. 

Though EbA practices have been used for a long time now, the use of the concept 

itselfis relatively new in academic literature. Ecosystem-Based Adaptation is based 

on the premise that ecosystem services are very key in helping people adapt to 

adverse climatic impacts. It establishes that there is an important link between 

ecosystems and human societies. The notion that Ecosystem Services have 

adaptation benefits is widely recognized. For instance, the International Union for 

the Conservation of Nature- lUCN states that: 

"well-managed ecosystems have a greater potential to adapt to climate change, 

resist and recover more easily from extreme weather events and provide a wide 

range of benefits on which people depend" (IUCN, 2009: I, as cited in Uy & Shaw, 
.r 

2012). 

A number of definitions of Ecosystem-Based Adaptation exist, but the one offered 

by CBD (2009) is the most widely adopted. The CBD defines Ecosystem-Based 

Adaptation as: 
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" ... the use of biodiversity and ecosystem services as part of an overall adaptation 

strategy to help people to adapt to the adverse effects of climate change. Ecosystem 

based adaptation uses the range of opportunities for the sustainable management, 

conservation, and restoration of ecosystems to provide services that enable people 

to adapt to the impacts of climate change. It aims to maintain and increase the 

resilience and reduce the vulnerability of ecosystems and people in the face of the 

adverse effects of climate change ... " (CBD, 2009:41). 

It is generally agreed that Ecosystems deliver services that can help achieve 

adaptation benefits across multiple areas including disaster risk reduction, food 

security and livelihoods diversification (Munang et al., 2013). 

However, the concept of Ecosystem-Based Adaptation is not without divergent 

views and even confusions among researchers and conservationists. Colis, Ash and 

Ikkala (2009) view EbA as a natural response to climate change. They argued that 

ecosystem services can help communities, especially, in coastal areas to adapt to 

climate change impacts. They further argued that EbA is a cost-effective way of 

tackling climate impacts in such areas than hard adaptation mechanisms, such as 

infrastructure. Espousing a similar view, Jones et al. (2012), suggested that EbA 

means harnessing nature to buff~r communities against the impacts of climate 

change through the sustainable delivery of ecosystem services. This implies targeted 

restoration and conservation activities focusing on specific ecosystems. 

Furthermore, Huq, Bruns, Ribbe and Huq (2017), looks at EbA as a combination of 

both soft and hard adaptation mechanisms that harness the capacity of ecosystems 

and nature. 
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However, Scarano (2017) argues that EbA has been defined to reflect a 

concentration on ecosystems and biodiversity conservation, while placing human 

beings as secondary. He further argues that the confusion is been created where 

some conservationists look at EbA 'as the adaptation of ecosystems to climate 

change, that is, how ecosystems adapt to climate change impacts. He suggests that, 

EbA concept should reflect the use of ecosystems and ecosystem services to 

mitigate climate change impacts on people. 

The various views on EbA, so far, reflects its application at landscape levels and are 

rather too general and ambiguous when it comes to what it means for agriculture 

and farmers. There is little work done, so far, to give a definition ofEbA that applies 

to on-farm agricultural adaptation. One important work that sought to define EbA 

for agricultural systems is that of Vignola et a1. (2015). While agreeing with others 

that the use of ecosystem-based management practices is beneficial for farmers at 

both landscape and on-farm levels, they argue that, EbA should be defined for 

agricultural systems. They therefore defined EbA in agricultural systems as: 

"agricultural management practices which use or take advantage of biodiversity 

or ecosystem services or processes (either at the plot, farm or landscape level) to 
., 

help increase the ability of crops or livestock to adapt to climate change and 

variability" (Vignola et al., 2015 :28). 

This definition of EbA gives more meaning to the concept for agricultural systems 

and for farmers. They suggest that practices such as both agro-biodiversity and 

ecosystem processes include the management of trees in agroforestry, the use of 

mulching, cover crops and conservation of riparian vegetations, are some of the 
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practices that meet the conditions of this definition. However, practices that seek to 

replace the functions of ecosystem services (such as the use of inorganic fertilizers, 

fungicides and other chemicals) are not EbA practices. 

However, there is still need for more clarity as to what practices should be excluded 

as EbA practices. For instance, Vignola et al. (20 IS), while classifying irrigation as 

non-EbA practice, do not differentiate manmade irrigation systems from situations 

where farmers take advantage of streams and other water sources that are naturally 

occurring and form part of the ecosystems and the services provided thereof. 

2.8 Ecosystem-Based Adaptation Practices 

Farmers have been adapting several practices to cope with the impacts of climate 

change and/or deal with environmental problems. Most of these practices are based 

on indigenous knowledge and make use oflocally available materials and resources. 

However little work has been done to classify these practices under the concept of 

EbA (Vignola et aI., 2015). Most of the EbA classifications have been at a landscape 

level and little at the on-farm levels. 

Coastal restoration projects, urban greening projects, nature reserves and protected 

areas management are some of the earlier identified practices that have been 

classified as EbA (Wamsler et aI., 2016). TNC (2009) identified the restoration of 

barrier beaches, mangroves, coral reefs and degraded forest lands as EbA. 

Additionally, Harvey et al. (2017) suggested that silvopastoral systems, live 

fencing, home gardens, contour planting and agroforestry are EbA practices adopted 

by smallholder farmers in Central America. They argued that these practices are 
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traditional practices that have been used by farmers for a long time but have only 

been classified as EbA practices recently. These practices are mostly associated with 

coastal communities in Bangladesh and elsewhere in Asia. 

In Africa, Huq et al. (2017) identified intercropping, shifting of planting dates, coral 

reefs protection, mangrove restoration and crop rotation as EbA practices. 

Additionally, Vignola et al. (2015) identified the use of shade trees, mulching, 

integrated pest management, planting of windbreaks and use of cover crops as EbA 

practices adopted by coffee farming communities. Additionally, Harvey et al. 

(2017) identified the use of live fences, cover crops, fallows, forest patches and 

riparian forests as EbA practices at both landscape and on-farm levels. 

Boon and Ahenkan (20 I 0) classified the use of hybrid varieties, tree planting and 

water harvesting among forest dependent communities around the Sui area in 

Southern Ghana, as EbA practices. In Northern Ghana, Ndamani and Watanibe 

(2016) assessed that, farmers in the Lawra District use tree planting, 

mulchinglcomposting, shifting in planting dates, dry season irrigation gardening 

and use of drought tolerant crop varieties to adapt to climate change impacts. Similar 

studies in the Wa West District identified crop rotation, intercropping, mulching, 

use of organic fertilizers, and cropdiversification as adaptation practices adopted 

by farmers to mitigate the impacts of climate change (Kusakari et aI., 2014; Boafo 

et al., 2014; Abdulai et al., 2017). Though some of the practices identified by these 

studies can be identified as EbA, there have not been an intentional classification of 

farmer adaptation practices under the concept of EbA. Arguably, earlier studies on 

climate change adaptation have not specifically looked at the classification of 
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adaptation practices under the concept of Ecosystem-Based Adaptation. Thus, little 

is known in the study area about the kind of EbA practices adopted by smallholder 

farmers. 

A second deficiency in most of the reviewed literature is the lack of a clear criteria 

for identifying EbA practices at the on-farm level. The work of Vignola et al. (2015) 

addressed this deficiency. They suggested a three-pronged criterion for identifying 

EbA practices and went ahead to suggest a standard for deciding which EbA 

practices may be considered as appropriate for smallholder farmers. The criterion 

considered ecosystern-basedness of practices, their adaptation benefits and the 

potential to increase farmers' livelihood security. They further argued that practices 

that seeks to replace the functions of ecosystem services are not to be considered 

EbA (such as the use of inorganic fertilizers). Table 1 shows the criterion for 

classification of EbA practices. 

Table 1: EbA Criteria 

Ecosystem -Basedness 
Is based on the 
conservation, restoration 
and sustainable 
management of biodiversity 
(e.g., genetic, species and 
ecosystem diversity). 

Is based on the 
conservation, restoration 
and sustainable 
management of ecological 
functions and processes 
(such as nutrient cycling, 
soil formation, water 
infiltration, carbon 
sequestration, etc.) 

Adaptation Benefits 
Maintains or improves crop, 
animal or farm productivity 
in face of climate variability 
and climate change. 

Reduces th~ biophysical 
impacts of extreme weather 
events (heavy rainfall, 
extremely high temperatures, 
strong winds, etc.) and high 
temperatures on crops, 
animals or farming system. 

Reduces crop pest and 
disease hazards due to 
climate change. 

Source: Adopted from Vignola et al. (20 IS). 
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Livelihood Se.5uri~_ 
Increase food security of farmer 
household. 

Increases or diversifies income 
generation of smallholder households. 

Takes advantage of local or traditional 
knowledge of smallholder farmers. 

Uses local, available and renewable 
inputs (e.g., using local materials from 
within the farm or landscape, rather 
than external inputs such as pesticides, 
inorganic fertilizers, etc.). 

Requires implementation costs and 
labor affordable to smallholder farmers 
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Vignola et at. (2015) suggested that any adaptation practice that satisfies one 

condition in the 'Ecosystem-basedness' and 'Adaptation Benefits', dimensions 

qualifies as and EbA practice. However, for an EbA practice to be considered 

suitable for smallholder farmers, it must satisfy, at least, one condition in the third 

dimension; livelihood security. 

Though the criterion is a very useful tool for the classification of adaptation 

practices as EbA, it may not completely address the challenge of deciding on what 

EbA practices are appropriate for smallholder farmers. One clear challenge is the 

obvious difficulty in determining if a practice (will) increases the food security of a 

household. Food Security is a multi-dimensional concept in itself and is not easily 

measured. Thus, its inclusion in the third dimension of the criterion comes across 

as unexpected. Secondly, the use of this criterion presents the possibility of 

identifying Smallholder-farmer-appropriate practices that can only be considered 

valid for specific geographical locations and farmer situations. For instance, the use 

of organic fertilizer (manure) could be considered appropriate for a crops farmer 

who also has cattle (satisfying local availability condition) but would be 

inappropriate for another farmer within the same landscape who do not have animals ., 

and thus, may not have access to manure.The criterion is, however, very useful in 

general and provides a very important framework for used to assess of EbA 

practices identified in the study area. 
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2.9 Benefits of Ecosystem-Based Adaptation 

EbA is often considered a cost-effective strategy to adapt to the impacts of climate 

change. It is a win-win adaptation option that encourages the conservation of 

ecosystems and the flow of ecosystem services to reduce the vulnerability of 

communities to climate change. The use EbA is also noted to be associated with the 

provision of cultural, economic and environmental co-benefits. Several studies have 

underscored the benefits and/or potential benefits of EbA. Coils et al. (2009) noted 

that, EbA generally reduces farmer vulnerability to extreme weather events as well 

as markets. Harvey et al. (2014), discussing the benefits of EbA at the landscape 

level, observed that, EbA help in mitigating climate change by reducing emissions 

from fertilizers and chemical use, while providing a medium for carbon capture and 

storage. Vignola et a1. (2015) made similar assertions, concluding that EbA ensures 

the continuous flow of ecosystem services, on which farmers depend. Making a 

case for the benefits of EbA to farmers, Munang et al. (2013) asserted that EbA 

benefits include the diversification agricultural production systems, thereby 

increasing farmers' income streams. Citing the case of agroforestry, they noted that 

farmers' incomes from food crops are complemented by the sale of produce from 

cash tree crops. ., 

Nauman et al. (2013) argued that, EbA provides co-benefits such as habitat creation 

and biodiversity conservation which ensures the flow of ecosystem services such as 

pollination agency, water purification, temperature regulation, and soil nutrients 

recycling. Few studies have tried to estimate the economic value of adopting EbA. 

One such work looked at the cost-benefits analysis of mangrove restoration as 
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against 'hard adaptation options', in the case of addressing storm surges and 

flooding due to sea level rise. In this study, Narayan et al. (2016) argued that 

mangrove restoration projects (and other nature-based adaptation) provided higher 

net benefits; in reduced wave heights, at lower cost of initial investments and 

maintenance than hard adaptation options, such as the construction of sea walls. 

Even though the benefits of EbA is widely acknowledged, there is still a wide gap 

in literature on the specific benefits smallholder farmers gain from the adoption of 

EbA. One of the focal areas of this study is to find out how beneficial EbA is to 

smallholder farmers in the Wa West District of North em Ghana. 

2.10 Challenges of Ecosystem-Based Adaptation 

Despite the wide recognition and acknowledgment of EbA as a win-win adaptation 

option, its practical application at both landscape and on-farm levels comes with 

significant challenges and limitations. Most of the literature on the topic recognized 

the challenges and limitations associated with its application. As aptly captured by 

Mellmann (2015), the EbA concept itself is still somewhat blurry, and while the 

supposed benefits have been well articulated in literature, very little is done in 

quantifying these benefits. Additionally, the effectiveness of EbA over a longer 
_, 

timescale has not been adequately proven by scientific research. Thus, a limitation 

exists, thereby hindering its consideration and integration at policy levels. 

At a landscape and on-farm levels, Jha et al. (2014) argued some EbA practices 

involve significant labour investments, thus presenting a trade-off of this cost 

against the longer-term benefits. This comes across as a challenge to smallholder 
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farmers who might be more concerned with the immediate problem of increasing 

crop yields. Supporting this argument, Vignola et al. (2015), cited tree planting as a 

practice that requires a high labour investment but which takes several years for its 

benefits to be realized. This timescale of expected benefits serves as a major 

challenge to most smallholder farmers. They further mentioned limited technical 

assistance as another challenge, especially for some EbA practices (such as 

integrated pest management) which involve complex considerations. Additionally, 

EbA practices such as forest restoration and afforestation reduce the area of land 

available for farming. 

Studies in Ghana (Ndamani & Watanabe, 2015; Kusakari et al., 2014) recognized 

that farmers face the challenges of limited access to credit, inadequate extension 

services, and lack of access to accurate and timely weather information, as 

challenges faced by smallholder farmers in their efforts to adapt to climate change 

impacts. However, the author did not find any relevant literature that considers the 

challenges ofEbA practices in the Wa West District of Northern Ghana. 

2.11 Conceptual Framework 

This study adopted a Human Ecological Approach which employs concepts across 
.r 

various disciplines to explain the complex relationship between human beings and 

their environment. The issues of climate change, adaptation and particularly, EbA 

are complex and broad. They thus, goes beyond any particular field of study and 

hence the need to adopt the Human Ecological Approach. 
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The conceptual framework of the study is based on the scientific premise that 

Ecosystems provide certain services (regulatory, provisioning and support) that are 

linked to human wellbeing (MEA, 2005). It is therefore believed that, the use of 

EbA practices offers smallholders the opportunity to better adapt to the impacts of 

climate change, by taking advantage of the ecosystem services, thereby enhancing 

their wellbeing. The study adapted the Ecosystem Services and Human Wellbeing 

framework developed by the Millennium Ecosystem Assessment, which describes 

the linkages between ecosystem services and the various aspects of human 

wellbeing. The framework has been adapted to include adaptation activities of 

smallholder farmers, which takes advantage of the various ecosystem services to 

deliver desired livelihood outcomes (for human wellbeing). Figure 1 shows the 

adapted framework. 
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Figure 1: Ecosystem-Based Adaptation Framework 

Source: Adapted from MEA (2005). 
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As shown, adaptation practices make use of existing ecosystem services, which are 

either provisioning, regulatory or cultural (which are reinforced by supporting 

services), to deliver certain livelihood outcomes classified as components of human 

wellbeing. These include security, health, basic needs and good social relations. 

However, the process of transforming the benefits of ecosystem services through 

adaptation activities to enhance human wellbeing is not without challenges. How 

effectively or otherwise adaptation practices are undertaken affect their outcomes. 

Thus, certain limitations and challenges affect the use of these adaptation practices 

to deliver the desired outcomes. The arrows link various ecosystem services to the 

aspects of human wellbeing they may be adapted for. While the blue arrows show 

a stronger mediation by the adaptation challenges, the brown arrows show lesser 

mediation by these challenges. The size of the arrows shows the potential of the 

ecosystem services to contribute to the desired component of human wellbeing. 

2.12 Conclusion 

The literature reviewed shows that the topic of EbA has received a generous 

patronage among researchers the World over. There is a lot of work that has been 

done in conceptualizing EbA. A good amount of literature has looked at giving a 

clear definition to EbA and its practical applicability. Other researchers have also 

dwelled on identifying practices and strategies that satisfy the EbA approach. 

Drawing on examples of projects, especially in Asia, some benefits and potential 

benefits of EbA have been discussed. Available literature has also recognized the 

limitations and challenges associated with the use of EbA approaches. 
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However, little is done (with the exception of Vignola et aI., 2015) to give a clarity 

on what practices may be considered EbA practices, especially at the on-farm level. 

This is most critical for the study area, where no literature was found that 

specifically deals with the EbA. Also, EbA benefits as captured by the literature 

reviewed are, at best, speculative and have not been linked to specific EbA practices 

at the smallholder farmer level. Additionally, EbA challenges have not been 

adequately addressed, especially in Northern Ghana and Wa West District in 

particular. It is therefore very relevant and timely to assess how smallholder farmers 

in the Wa West District adapt to climate change impacts using EbA practices . 

. , 
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CHAPTER THREE 

THE STUDY AREA AND METHODOLOGY 

3.1 Introduction 

This chapter presents a brief profile of the study area. It outlines the study methods, 

sampling procedures, tools of data collection and methods of data analysis. The 

scope and limitations of the study are also briefly explained here. 

3.2 Profile of the Study Area 

The Wa West District was established in 2004 by Legislative Instrument (LI) 1751. 

The primary aim of creating the district was to empower the people to achieve sound 

and sustained socio-economic development in an enabling environment. Its mission 

is to enhance the quality of life of the people through a developmental system of 

local governance and coordinating the activities of all stakeholders to ensure 

effective and efficient delivery (WWD, 2014). The District has 28 Electoral Areas 

and 5 Area Councils. 

3.2.1 Location and Size 

The Wa West District is one of the 11 administrative districts of the Upper West 

Region of Ghana. The District is located in the western part of the Upper West 
., 

Region. It lies between longitudes 9° 40' Wand 10° 10' Wand between latitudes 2° 

20' Nand 2° 50' N. It is bordered to the south by Northern Region, to the north- 

west by Nadowli District, to the east by Wa Municipal and to the west by Burkina 

Faso. The Black Volta River serves as its boundary with Burkina Faso. The District 

capital, Wechiau, is about 15.0 km away from Wa Municipal (GSS, 2014). 
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The District has Wechiau as its capital. There are five area councils made up of 

Dorimon, Ga, Gurungu, Vieri and Wechiau. The District has two paramountcies; 

the Wechiau and Dorimon paramountcies. The District has a land area of, 

approximately, 1492.0 krn", representing about 10 percent of the total land area of 

the Upper West Region (GSS, 2014). Figure 2 shows a map of the Wa West District, 

indicating the 5 Area Councils. 
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Figure 2: Map ofWa West District 

Source: Author's Construct (2017). 
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3.2.2 Vegetation and Climate 

The Wa West District lies within the Guinea Savannah Zone. It is characterized 

mainly by short grasses and few woody shrubs and trees. Common trees in the 

District include baobab, dawadawa, shea trees and kapok. Cashew and Mangoes are 

commonly found cultivated commercial trees in the District. The vegetation of the 

area is greatly influenced by the dry season, during which time bush burning become 

rampant. This usually results in the land being left bare. This consequently results 

in erosion by runoff, but also affects rainfall due to low transpiration (GSS, 2014). 

Wa West District fall within the tropical continental climatic zone. It has a mean 

annual temperature ranging between 22.5°C to 45°C. A lesser known and used 

environmental resource is what is referred to as diurnal temperature variation. The 

Wa West District, like most of the other districts of the three northern regions have 

the diurnal temperature variation months of November to February when relatively 

cool night temperatures of between 18°C to 22°C and rather hot day temperatures 

of as high as 38°C to 40°C are experienced. The relatively cool nights are very 

suitable for stimulating good flowering in fruits and vegetables, heavy fruit setting 

and good ripening and colour turning in fruits. This gives the northern part of Ghana 

that comparative advantage of 'this type of less known climatic resource for 

generating other economic benefits (GSS, 2014). 

The hottest periods of the year are February and March. Between April and October, 

the Tropical Maritime air mass which blows over the area gives the only wet season 

in the year. The mean annual rainfall varies between 840mm and 1400mm. 
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Much of the rainfall occurs between June and September. The pattern is such that 

heavy downpours are experienced within few days, often causing flooding in the 

communities along the Black Volta (GSS, 2014; Kusakari et al., 2014). 

3.2.3 Topography, Drainage and Soils 

The Wa West District topography is gently rolling with a few hills ranging between 

180 and 300 meters above sea level. It is drained by one major river - the Black 

Volta, which serves as the boundary between Ghana and Burkina Faso. The Black 

Volta and its tributaries form the main drainage system in the District. The Black 

Volta and its several feeder tributaries present opportunities for irrigation in the 

district that can promote all year-round farming. However, most of the tributary 

streams are seasonal, thus drying up during the dry season but overflowing their 

banks in the rainy season, thereby cutting off roads. 

The soils in the District are mostly sandy loamy, clayey loamy and loamy types. 

There are also strips of alluvial soils along the flood plains of the Black Volta as 

well as sandy loams along some of its tributaries. The general nature of the soils, 

coupled with the traditional land use practices and limited rainfall, tend to have 

adverse effect on crop production. This situation forces the youth to look for 

sustenance elsewhere (Boafo et al., 2014). 

3.2.4 Environmental Conditions 

Large tracts of the natural tree vegetation are disappearing in the District due, 

largely, to human activities in the form of cultivation, over-grazing, bush fires and 

felling of trees for charcoal burning. This situation must be checked to avoid 

environmental degradation and the destruction of important soil microorganisms. 
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Traditional farming practices such as burning of crop residues, shifting cultivation 

and other activities such as road construction, sand and gravel winning also degrade 

the land in the district. Farming along water courses has led to the silting of many 

streams and other water bodies. There is therefore the need to desilt these water 

bodies in order to make water available for dry season farming and other domestic 

purposes. The activities of Fulani herdsmen on the environment cannot be 

overemphasized. They take advantage of the ECOW AS Protocol and bring in herds 

of alien cattle in to the District. Apart from the overgrazing done by their cattle, they 

also cut down economic trees such as shea trees to feed their cattle. Worse still, they 

allow their cattle to graze on farms. This has often resulted in reduction of farm 

yields and income levels of farmers and women in the District who are the major 

pickers of the shea nuts. 

To forestall environmental degradation, there is the need to establish tree plantation 

such as cashew, mango and shea nuts, and also curb the activities of the Fulani 

herdsmen (Wa West District Assembly, 2014). 

3.2.5 Population 

The 2010 Population and Housing Census (PHC) recorded a population size of 

81,348 for the Wa West District, representing 11.6 percent of the regional ., 

population. The total population of males is 40,227 (49.5%) and female is 41,121 

(50.5%) (GSS, 2014). Wa West District is, basically, a rural district. 

3.2.6 Agricultural Activities 

The District is largely agrarian, with agriculture accounting for over 86% of its 

economy. About 91.6% of households in the District depend on agriculture as the 
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primary source of livelihood (GSS, 2014). The total population of farmers in the 

District is estimated to be 28,917 in 2015 (WWDA, 2015). The predominant 

agricultural activity is crops farming, followed by animal rearing and limited 

fishing. The main crops grown are maize, millet, cowpea, groundnut [and of late 

soya beans] (GSS, 2014). Of the major crops grown, the District has a comparative 

advantage in groundnuts and cowpea cultivation. However, the productivity of 

crops has been reducing due to climate change impacts and related factors such as 

low soil fertility, poor agronomic practices and low application of modern 

agricultural technologies (Boafo et aI., 2014). With current weather changes, 

rainfall volumes have reduced considerably which can be attributed to the degrading 

of the environment probably due to climate change. The situation has consequently 

resulted in changes in the production decisions of farmers in the District. 

3.2.7 Ecosystems and Ecosystem Services 

The District is dominated by the grassland ecosystem. The vast portion of the land 

mass is dominated by farmlands. There are also several streams and river (the Black 

Volta) that provide fresh water ecosystems and associated services. There is also 

the Hippo Sanctuary that provides habitat to several animal, plant and bird species, 

including the Hippopotamus (WWDA, 2014). Several woodlots can also be found 
.r 

within the District which provide fuel wood and wild fruits for neighbouring 

communities. Medicinal plants are also found in these woodlots (Kusakari et aI., 

2014). The grassland ecosystems also provide fodder and forage for animals kept 

by farmers, such as cattle, goats and sheep. 
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The provision of pollination agents is another ecosystem service available 

throughout the grassland ecosystems. Few grooves exist to provide cultural and 

spiritual satisfaction for inhabitants. 

3.3 Methodology 

3.3.1 Research Design 

Research designs are plans and the procedures for research that give the framework 

of the study, including detailed methods of data collection, analysis and 

interpretation. The selection of a research design is determined by the nature of the 

research problem, the researchers' personal experiences, and the audiences for the 

study (Creswell, 2009). This study used the Mixed Research Design. Specifically, 

the concurrent mixed design was employed. The mixed research design is the one 

in which a researcher uses both qualitative and quantitative methods of research. It 

is concurrent when the researcher merges quantitative and qualitative data in order 

to provide a comprehensive analysis of the research problem. In this design, both 

forms of data are collected at the same time and then integrates the information in 

the interpretation of the overall results (Creswell, 2009). 

The mixed research design is influenced by the pragmatic worldview, which 

believes that "truth is what works' at a time" (Patton, 1990 as cited in Creswell, 

2009: 11). Thus, the methods chosen for any particular study would depend on the 

problem at hand and what is the best way to get solutions. Focusing on the study at 

hand, a mixed methods design was chosen to quantify the extend of EbA adoption 

using quantitative methods, while exploring the benefits and challenges associated 

with the adoption of EbAs using qualitative methods. 
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Additionally, the limitation of the survey to explore the lived experiences of farmers 

was complemented by the focus group discussions, which delved deeper into 

farmers' experiences as far as EbA practices are concerned. The Concurrent Mixed 

Design is illustrated in Figure 3. 

QUANTITATIVE + QUALITATIVE 

l l 
Quant. Data collection 

Collection 

Qual. Data 

" 
Quant. Data Analysis ••• ----------- .••• Qual. Data Analysis 

Data Results compared 

Figure 3: Illustration of Concurrent Mixed-Method Research Design 

Source: Adapted from Creswell (2009) 

3.3.2. Sampling Procedure 

A multi-stage sampling procedure was used in selecting respondents for the 

quantitative aspect of the study. The five area councils were involved in a survey. 

The first stage involved a cluster sampling of 104 communities across the five zones 

(as strata), proportional to the number of communities in each zone. This is a 

sampling technique where each stratum is given the same sample fraction, such that, 

the number of units selected in each stratum is a particular fraction of the population 

in that stratum. Once the number of communities fOT each zone was determined, the 
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communities to be included were then randomly selected. A total of208 respondents 

were sampled across the 104 communities. The 104 communities were covered in 

the study to ensure a wider geographical representation of respondents because of 

the recognition that, ecosystem variations exist across communities and even within 

communities. Thus, two respondents were purposively sampled from each 

community. These were model farmers based on gender. The Model Farmer known 

in each community as the Kour-Gandaa is a farmer who is well known for his/her 

prowess and knowledge in farming. They do not necessarily have the largest farm 

sizes but are knowledgeable farmers who have been in farming for a comparatively 

longer period of time. They are typically farmer group leaders. Table 2 shows details 

of the sample size distributed among the five Area Councils. 

Table 2: Sample sizes by Area Councils 
Area Council Number of Number of Sampled Sam pIe Size Per 

Communities in Communities Area Council 
Area Council 

Wechiau 35 17 34 
Ga 41 20 40 
Vieri 32 15 31 

Gurungu 30 15 29 

Dorimon 76 37 74 
., 

. Total 214 104 208 
,. 

-_._, -- - - - -- - - - -. - -_._ --- -_ .. _. - ----. - 

The second aspect of the sampling involved the selection of respondents for 

collection of qualitative data. The respondents in this stage included 10 purposively 

sampled respondents. They included 5 Agricultural Extension Officers, from the 
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District Department of Agriculture, and 3 staff of NGOs working on agriculture 

projects in the District. Also, 2 focus group discussions (1 for men and 1 for women) 

were conducted in 1 community in each of the zones. This amounted to 10 focus 

group discussions in 5 communities: Table 3 shows details of the FGDs distributed 

among the five Area Councils. 

Table 3: FGDs by Area Councils 
- .--.-------------- - --- -----~------- ----- - _------------ 
Area Council Name of Sampled Community Number of FGDs 

Conducted 

Wechiau Kawu 2 
Ga Chogsia 2 
Vieri Yeleyiri 2 

Gurungu Sanuori 2 

Dorimon Gonjuolo 2 

TOTAL 5 10 - ----- 

3.3.3 Data Collection 

The study involved the use of both qualitative and quantitative data. The study made 

use of only primary sources of data. To ensure the collection of relevant and 

complementary data, a number of data collection methods were used. The data 
., 

collection techniques employed were, personal interviews (for administration of 

questionnaire), key-informant interviews, field observation and focus group 

discussions. The data collection tools used were questionnaire and interview guides. 

Survey: Collection of quantitative data involved a survey, through the 

administration of questionnaire. Personal interviews were used in this exercise. The 
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survey questionnaire was administered to the 208 Kour-Gandaar (plural) sampled. 

An electronic mobile data collection system was employed in the administration of 

the questionnaire. Specifically, the IFormBuilder mobile data application was used. 

The questionnaire was digitized using the IFormBuilder form designer. The 

digitized questionnaire was then deployed to android mobile phones which had the 

IformBuilder application installed on them. These mobile phones were then 

connected to the electronic data server to access the questionnaire. The 

questionnaire was then administered using the mobile phones (which replaces 

hardcopy questionnaire) and responses entered through same. The completed forms 

were uploaded to the IFormBuilder data platform and later downloaded in Excel 

File Format for preparation and analysis. 

The study employed the electronic data collection system because it offers a number 

of advantages over the paper system, including reducing the amount of paper used, 

reducing recording errors, skipping errors, omissions and invalid values, by building 

in auto-intelligent skip patterns, question relevance and value constraints. The 

electronic data collection system also offered the opportunity to collect richer data 

that included Geographic Positioning System (GPS) location coordinates where 

data were collected and pictures as Antegral part of the questionnaire administration. 

This improved the integrity of data collected since the researcher employed data 

collection assistants because of the large number of communities involved. 

Key informant Interviews: For the collection of qualitative data, respondents were 

interviewed using interview guides. The key informants interviewed included 5 

Agricultural Extension Agents from the five Area Councils, and 3 staff of NGOs 
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working in the District. In-depth interviews were conducted with the 8 selected key 

informants and audio-recorded, with the consent of the respondents. These audio 

records were later replayed and transcribed for analysis. The key informant 

interviews were focused on the following themes; climate change adaptation, EbA 

practices in Wa West District, Benefits of EbA practices, challenges of EbA and 

Government interventions in climate adaptation. 

Focus Group Discussions: The focus groups discussions (FGDs) were done using an 

interview guide. Discussants included male farmers of at least 35 years of age for 

the males' groups and same criterion was used for the females' groups. The FGDs 

were segregated by gender to gather the views of men and women separately. This 

is because, women often feel uncomfortable expressing their views in the midst of 

men or may be dominated by men if put together in the same focus groups. Focus 

Group Discussions took place in 5 of the sampled communities, I in each Area 

Council. Sampled Kuor Gandaar from each of these communities were consulted 

to suggest possible participants in the discussion, based on the criteria given. Tn all, 

10 Focus Group Discussions were conducted. A total of 120 participants were 

involved. This was made up of 60 males and 60 females. The researcher moderated 

the discussions, with the support of an assistant. The focus group discussions were 

also audio-recorded for subsequent transcription and analysis. Also, notes were 

taken during the discussions to capture non-verbal expressions and inferences. The 

FGDs were centred on the following themes; farmer experiences of climate change, 

how farmers use EbA, benefits of EbA, challenges of EbA and farmer suggestions 
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on how to address adaptation challenges. Table 4 shows the details of number of 

participants in the FGDs in the various communities. 

Table 4: Number of FGD Participants per Area Councils 

Area Council Name 'of Number of Participants 
Community 

Males FGDs Females FGDs 
Wechiau Kawu 13 II 
Ga Chogsia 12 15 
Vieri Yeleyiri II 10 

Gurungu Sanuori 13 12 

Dorimon Gonjuolo 11 12 

Total 5 60 60 

3.3.4 Data Analysis and Presentation 

Data collected through personal interviews were analysed using Cross-tabulation 

and Chi-square statistics. Microsoft excel 2016 statistical package and SPSS 

Statistics 20 were employed for this purpose. The data was first downloaded from 

the IformBuilder server in excel wide-file format. This allowed for all data columns, 

including multiple-select variables to be captured in separate columns. The 

downloaded data was then cleaned and prepared for further analysis. The cleaning 
.r 

of data involved checking data columns and rows for incomplete entries and invalid 

elements. Column filtering was used to identify blank fields and determine whether 

these were omissions. However, because data quality checks were built into the tool 

during data collection, very negligible post-collection errors were identified and 

corrected. 
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The data preparation involved re-arranging data fields and formatting some of the 

fields to make analysis easier. For instance, farm size and ages of respondents which 

were captured as continuous data, were categorised using the excel 'I fs' form ula. 

This was done to make the data usable for the Chi-square test. 

The cleaned and prepared dataset was converted into excel table. In excel, pivot 

table was selected which displayed all data columns in a dashboard, with the 

functionality of select/deselect, filtering, field summation and field counts. 

Frequency tables were built by selecting the relevant data field heading and 

selecting field count. Data were cross tabulated by selecting more than one field 

headings and putting them under columns and rows, as appropriate. Also, charts 

were constructed by highlighting the pivot table and choosing the appropriate chart 

type under 'insert pivot chart'. 

The chi-square test of association is a goodness offit test which is used to determine, 

at a given significance level, whether the distribution of two sets of variables 

significantly varies in a population to suggest an association between them or not. 

This is possible only with nominal and categorical data. The test does not, however, 

indicate the nature or strength of any associations. Therefore, it is usually combined 

with a post-test analysis to determine the nature and strength of association between 

variables. In this study, the Cramer's V post-test analysis was done to establish 

strength of associations among variables. This test was deemed necessary and 

appropriate to determine any association that might exist between EbA practices 

farmers use and their age category, farm size, gender and area council. The test was 
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also done for EbA challenges and the identified farmer characteristics. However, 

EbA benefits was found not to be amenable to the chi-square test. 

Analysis of qualitative data took the form of content analysis. Here, data was 

codified and classified. Classification of data was centred on the themes of 

discussions and interviews viz, how farmers use EbAs, how farmers benefit from 

EbA and the challenges of EbA. Then interpretation and inferences were drawn as 

a summary. Findings were presented in tables, graphs and bar charts. Quotations 

were also used extensively for the presentation of qualitative data. 

3.4 Limitations of Research Methodology 

The use of the Mixed-Methods design presented some limitations. Though the 

qualitative data complemented the survey data, different samples were used thereby 

limiting to extend to which the findings can be generalized. 

Also, the unavailability of a complete list of farmers at the community level made 

it challenging to randomly sample the final respondents for survey. As such, 

purposive sampling use used to select final respondents. This therefore weakens the 

validity of the chi-square test of association, which requires a randomly selected 

sample to make generalization possible. That notwithstanding, the results of the chi 

square test were useful in establishing existing associations between variables, 

though it does not indicate any causality. 
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CHAPTER FOUR 

ECOSYSTEM-BASED ADAPTATION PRACTICES FARMERS USE IN 
THE W A WEST DISTRICT 

4.1 Introduction 

The study sought to investigate the EbA practices that smallholder farmers use to 

adapt to climate change in the Wa West District. This chapter presents the results 

on this objective and discusses same. 

4.2 Results and Discussion 

A questionnaire was administered to identify EbA practices farmers use in the study 

area. It involved 20S respondents. Respondents were asked to choose which EbA 

practices they used to adapt to climate change in their farming activities. The study 

also used Focus Group Discussions (FGDs) to get insights into the EbA practices 

farmers use and how each practice works out in the context of farmers. Field visits 

were also undertaken to observe some of the practices, as they are applied on the 

farms. Pictures of such practices were taken. 

Planting of trees is the most adopted practice by farmers (SI %), while irrigation is 

the least (6%) adopted. Crop rotation was adopted by 7S% of farmers, 74% of 
., 

farmers adopted the use of organic fertilizers, and 63% adopted non-burning of crop 

residues. Among the less adopted practices were Mulching/Water conservation 

(21%), the use of intercropping (38%) and changing of crops cultivated (39%). 

Planting of cover crops was adopted by 51 % farmers, being the median. 
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Figure 4 indicates the percentages of farmers using each of the EbA practices on 
their farms. 

IRRIGATION 

MULCHING/WATER CONSERVATION 

USE OF INTERCROPPING 

CHANGING CROPS CULTIVATED 

PLANTING COVER CROPS 

NON-BURNING OF CROPS RESIDUES 

USE OF ORGANIC FERTILIZERS 

CROP ROTATION 

PLANTING TREES 

0% 20% 40% 60% 80% 100% 

Percentage of Farmers 

Figure 4: EbA Practices Adopted by Farmers 

Source: Author (2017) 

During the focus group discussions, it was revealed that live-staking and live- 

fencing are other EbA practices that are adopted by farmers. Farmers' views were 

gathered on each of the EbA practices, summaries of which are presented here. 

4.2.1 Tree Planting (Agroforestry) 

Tree planting on farmlands is the most used EbA practice by farmers in the study 

area. A total of 168 farmers, representing 80.8% of respondents reported adopting 

tree planting. This was reaffirmed in the focus group discussions. Some of the 

common tree species planted by farmers include mango (Mangifera indica), cashew 
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(Anacardium occidentale) and teak iTectona grandis). A participant of the focus 

group discussion in Chogsia had this to say: 

"This time mostfarmers have realized the need to plant trees. I don't think there is 

any farmer in this community who have not started planting trees on their farms. 

We know that there aresome trees that bring rain. But most of these trees have been 

cut down for charcoal production. If you go to my farmland, most of the trees there, 

I consciously planted them" 

A key informant from the Department of Agriculture of the Wa West District, he 

had this to say during an interview: 

"Most farmers are beginning to do tree planting in the District, especially mango 

and cashew. Agroforestry has a high potential in Wa West. A lot offarmers do some 

tree planting on their farmlands, but not so many have well established 

plantations ... like I said, there is a high potential" 

Farmers held the view that trees have the ability to provide a cooler environment, 

as well as attract rainfall. Additionally, farmers noted that by planting trees, they 

protect their crops from strong winds/rainstorms, which have become more frequent 

and severe. During a discussion with a focus group in the Chogsia community, a _, 

male participant revealed that, 

"Tree planting helps a lot. If you do not have trees on your farmland, when strong 

winds come then all your maize will be broken down. The trees provide shade under 

which we take on the farms ... and when a fruit drops you take it and eat" 
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This view was corroborated by a female participant during the focus group 

discussion in the Gonjuolo community, who revealed that: 

"For me, I believe tree planting is the solution to this problem of rainfall ... they help 

to conserve the little moisture that you get anytime it rains ... do you know that when 

you have a lot of trees in an area that place become cooler? " 

These views are typical of how farmers think tree planting helps them adapt to 

climate change impacts. Plate 1 shows an example of agroforestry using mango. 

The land has been cropped with maize in the last season, as can be seen from the 

presence of maize stalks. 

Plate 1: Agroforestry using Mango at Sag-Baalong 

Source: Field Visit (2017) Date: 27/1112017 

It was revealed that tree planting is the commonest practice used by farmers, being 

adopted by 80.8% of respondents. The Focus Group Discussions and Key Informant 
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Interviews also revealed that farmers plant trees to serve a number of purposes, 

including serving as windbreaks to both homes and crops, provision of shade and 

provision additional source of incomes. Farmers held the view that trees have the 

ability to provide a cooler environment, as well as attract rainfall. Additionally, 

farmers noted that by planting trees, they protect their crops from strong 

winds/rainstorms, which have become more frequent and severe. This implies a 

multipurpose use of Tree Planting and hence its wider adoption. 

This finding agrees with Boon and Ahenkan (2011), that Tree Planting [and 

agroforestry] is a common EbA practice among smallholder farmers. It further 

supports the assertions of Vignola et al. (2015) that, farmers plant trees to provide 

shade to other food crops. 

4.2.2 Crop Rotation 

Crop rotation is the second most adopted EbA practice. This practice was adopted 

by 162 farmers; thus, 77.9% of respondents. The practice involves the periodic swap 

of crops planted, mostly, on adjacent farmlands. Commonly, groundnuts, cowpea 

and soya beans are rotated with sorghum and maize. Some farmers also rotate yam 

with groundnuts, mostly with the yam preceding. Time intervals within which crops 

get rotated is between two to three seasons. During the focus group discussion in 
.r 

Yeleyiri community a female participant revealed that: 

"Because rainfall is no longer the way we knew it, you have to find ways to continue 

getting crop yields. Most of us plant groundnuts or beans on plots that have been 

planted with sorghum for, like two seasons. You cannot continue planting the same 
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crop on a piece of land all the time. If the 'taste' of the soil changes and the rains 

fail you, there will be a problem" 

A key informant from the Wa West District Department of Agriculture explained 

how crop rotation is used as an EbA practice when he said: 

"Crop rotation is a soil fertility management practice. Farmers have been 

practicing it for a very long time. The commonest thing is to interchange legumes 

with cereal crops in a time interval of two to three years ... but of late we have been 

advising farmers to use crop rotation because it has other benefits for the 

microorganism ecosystem of the soil. Even some research has indicated that it could 

enhance soil carbon sequestration" 

Plate 2 shows a soya field rotated with maize. As is common in the study, crop 

rotation is done with farmlands adjacent each other. 

Plate 2: Maize and soya on different plots depicting crop rotation. 

Source: Field Visit, 2017 
- 

Date: 12/1012017 
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Crop rotation is one of the old farming practices that has been used by farmers in 

the Wa West District. Mostly cereal crops are rotated with leguminous crops. Also, 

groundnuts are often planted on farmlands previously planted with yam. According 

to farmers, crop rotation provides an . opportunity for cereal crops to benefit from 

better availability of nitrogen, which is usually boosted by legumes due to their 

nitrogen-fixing ability. Furthermore, the practice helps to break the cycle of pest 

infestations on leguminous crops. Rotating crops literally, swerves these pests 

which would be waiting to feed on the same crop in the succeeding season. 

This is consistent with studies by Gyasi et a!. (2006) and Armah et a!. (2013) which 

concluded that crop rotation is the primary means of managing the fertility of land 

in poor rural communities. This finding also supports the conclusion of Altieri et a!. 

(2005) that maize-soya bean rotation enhances nutrient acquisition efficiency and 

that crop rotations can also break insect pest and disease cycles. Furthermore, a 

study by Kureh and Kumara (2007) found that rotation of maize with soybean or 

cowpea decreased the incidence of Striga infestation. 

4.2.3 Use of Organic Fertilizers 

The use of organic fertilizer is among the highly adopted EbA practices in the Wa 

West District. The study found that 154 farmers, representing 74% of total 

respondents, use organic fertilizers. It was revealed that, this practice involves the 

application of manure (animal/poultry droppings), and compost. Usually manure is 

applied either on the farmland at the beginning of the rainy season and later 

ploughed into the soil or applied directed to the crops. Compost is usually applied 

directly to the crops. Farmers confirmed the widespread adoption of the use of 
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organic fertilizers during the Focus Group Discussions. For instance, focus group 

participant from the Buli community revealed that: 

"Here, most farmers use manure on their backyard maize farms. As for the bush 

farms, it is difficult to apply manure because they are far and the manure too is 

always heavy. Some women also prepare compost and apply to their gardens and 

those farms that are not so far" 

A key informant from the District Department of Agriculture also espoused a similar 

opinion when he said in a key informant interview that: 

c c ••• and also, many farmers use organic fertilizer on their farms. You Know, that is 

a natural way to improve soil fertility and also promote nutrient recycling in the 

soil. Actually, the manure enhances the growth of soil micro-organisms which also 

promote decomposition and proper drainage ... these organisms also bore holes in 

the soil to help with aeration" 

A group of women were spotted making compost during data collection. They used 

soya residues, maize stalks, groundnut leaves and animal dropping; piled in layers 

and topped with ash to serve as a catalyst. As can be observed from the picture in 

Plate 4.3, they are being supported by some men . 
. , 
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Plate 3: A group of farmers preparing Compost at Buli 

Source: Field Visit, 2017 Date: 22/1112017 

The study showed that 74% of respondents use organic fertilizers on their farms. 

The use of fertilizer was revealed to be more associated with backyard gardens and 

farms which are often planted with vegetables and maize respectively. Also, the use 

of organic on bush farms is limited due to the distance from home, given that organic 

fertilizers are usually bulky. This is consistent with findings by Lavison (2013), who 

found that 96% of vegetables farmers in Accra use organic fertilizers in their 

production. A similar study by Ibrahim et al. (2016) among arable crop farmers in 

Nigeria, found that, 92.1 % of farmers use organic fertilizers. The study further 

supports findings by Ibrahim et al. (2016), that the use of organic fertilizers is 

influenced significantly by the distance from home to the farmer's farm. There is, 
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comparatively, lower rate of adoption of organic fertilizers by farmers in the Wa 

West District. This may be due to the fact that Wa West is a rural District, where 

farmers do larger bush farms as compared to Accra, where more intensive 

production systems are used. 

4.2.4 Non-burning of Crop Residues 

Non-burning of crop residues recorded 130 farmers, that is 62.5% of the total 

respondents. Farmers allow crop residues on the farmlands to provide a soil cover 

which gradually decompose, instead of burning them as is the conventional practice. 

This practice was identified as one of the EbA practices used by a significant 

number of farmers in the study area. 

According to a participant of a focus group discussion in the Sanuori community: 

"Previously we used to sweep our farms in the name of land preparation, but now 

we do not burn anything on the farmland. When you continuously leave crop 

residues on the farm for a number of years, the land regains it natural 

composition ... you begin to see all those living organisms like earth worm on the 

farm again. For us women farmers, we no longer burn during land preparation" 

A key informant from the District Department of Agriculture had this to say, during 
1 

a key informant interview: 

" ... Many farmers are also beginning to realize the importance of crop residues. 

They leave them on their farmlands after harvest. In the past, they used to burn 

everything, exposing the land to erosion during heavy rains" 
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Plate 4 shows a typical way crop residue are left on farmlands to serve as a cover 

and later decompose to fertilize the land. In the picture are sorghum stalks being left 

on the farmland after harvest. The conventional practice is to burn them after 

harvest. 

Plate 4: Crop Residues left on Farmland in Chogsia 

Source: Field Visit (2017) Date: 2111112017 

4.2.5 Planting Cover Crops 

One hundred and seven (107) farmers, representing 51.4% of respondents adopted 

the planting of cover crops. During the Focus Group discussions, it was revealed 

that some legumes are planted as cover crops. Some of the cover crops planted by 

farmers include groundnuts, pumpkin, soya beans and mucuna (pruriens). It was 

found that cover crops are used in intercropping as well as sole crops. They are 
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mostly food crops and serve as a check on soil erosion when planted as sole crops 

but are used to give support to the bases of cereal crops, like maize, against strong 

winds. A male During a focus group discussion in the Chogsia community, one of 

the participnts explained the use of cover crops as follows: 

"For me, one thing 1 do about the windstorms is to plant pumpkin on my maize farm. 

It provides food for the household but also protect the maize from damage when 

strong winds come" 

Plate 5 shows a picture depicting how soya beans are used as cover crop. The 

withered leaves can be seen covering the soil. 

Plate 5: Soya Beans Planted as cover crop in Maanyayiri 

Source: Field Visit, 2017 Date: 18/1012017 
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4.2.6 Changing crops cultivated 

One thing farmers do, as was revealed from the study, is to change crops they 

cultivate for those that are now suitable for the changing conditions. During the 

focus group discussions in the Chogsia community, it came to light that many 

farmers are shifting away from the cultivation of sorghum and millet to rice and 

soya beans. It was explained that due to the late start of rains, most valleys have 

now become suitable for rice production, because they do not get flooded very early 

in the season as used to be the case some years back. The Sustainable Agriculture 

Technical Specialist ofMEDA: 

"Existing ecosystems are getting disturbed and new ecosystems are being formed 

as a result of Climate Change. This brings about changes in the flow of certain 

ecosystem services, such that, areas that were suitable for the cultivation of certain 

crops will now become less suitable for those same crops. So,farmers are changing 

the crops they cultivate to match the new conditions .. for instance, in the Wa West 

District rice production is increasing because most of the valleys that used to be 

flooded by June are now drier in the same month, making it possible to produce 

rice. Also, many farmers are now doing soya beans because the early stop of rains 

provide a suitable timing for harvesting and threshing" 

4.2.7 Intercropping 

Intercropping is among the less adopted EbA practice among farmers in the study 

area. Seventy-nine (79) farmers reported using this practice. This represents 38% of 

respondents. It involves planting two crops (mostly-a legume and cereal) on the 

same plot at the same time. The practice has been found to be used by farmers who 
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wish to optimize the use of limited farmland. Farmers also use the practice as a way 

to avoid severe losses in the situation of total crop failure of one of the crops. 

Farmers indicated that the use of intercropping is now less popular than before, 

though many farmers are still practicing it. According to a key informant from the 

Methodist Agriculture Program (MAP): 

"Intercropping is still popular among farmers in the Wa West District. Sometimes, 

farmers use one crop as a trap-crop thereby reducing the impacts of pests and 

diseases. But in the process, they also adapt to climate impacts " 

Earlier studies elsewhere by Sari et al. (2016) showed that intercropping is widely 

adopted by Finnish farmers for enhanced yield security, soil conservation, 

regulation of water dynamics and buffering from pathogens. This is supported by 

the finding in this study. 

4.2.8 Mulching/Water Conservation 

Mulching was found to be adopted by fewer number of farmers. Forty-four (44) 

farmers reported having adopted this practice. This represent 22.2% of the total 

respondents. This practice involves the use of dry plant material and leaves. It is 

essentially a water/moisture conservation strategy. Through the focus group 
_, 

discussions and key informant interviews, it was revealed that this practice is 

common with yam farmers and some dry season gardeners. 
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As can be seen in Plate 6, mulching is also practiced by dry season gardeners; Dried 

grasses are used as mulching material for vegetables (green leaves). 

Plate 6: Vegetables Garden Mulched with dry grasses 

Source: Field Visits, 2017 Date: 1111212017 

4.2.9 Irrigation 

Irrigation is the least adopted practice by farmers. Only 13 farmers, representing 

6.3% of the total respondents, were using irrigation as an adaptation practice. This 
., 

is done usually in the dry season. Concerning the adoption of irrigation as a response 

to climate change impacts, this was what a focus group discussant from the Chogsia 

community had to say: 
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"Irrigation is something we wish we could do during the dry season, but we do not 

have water. As for the rainy season, I don't think it can work. How could one water 

a whole farm? " 

This view was reiterated by a participant of the focus group discussion in the 

Gonjuolo community: 

"Actually, we do small irrigation during the dry season using the water from the 

river [Black Volta). But you cannot cultivate a large area. Talking about irrigation 

during the rainy season, I don't think anyone has ever tried it" 

Plate 7 depicts a typical way irrigation is done at the household level, using an 
innovation known as the key-hole garden. A small area is bonded with stones and 
filled with black soil. In the middle of it a compost basket is created where 
household organic wastes are deposited. This serves as the source of fertilization for 
the key-hole garden. The garden is usually irrigated using household waste water, 
as its design minimizes water requirement. 

Plate 7: Irrigated Key-hole Garden 

Date: 11/12/2017 
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Plate 8 shows a dry season garden being irrigated using a stream close to the 

community. Women can be seen watering, using buckets. This is typical of the use 

of irrigation in the study area. 

Plate 8: Irrigated Field at Poyentanga 

Source: Field Visits, 2017 Date: 11/12/2017 

4.2.10 Live-Staking and Live-Fencing 

Though this was not captured in the questionnaire, it came out as an important EbA 

practice during the focus group discussions across all the area councils. It was 

revealed in the discussions that, live-staking is a practice adopted by yam farmers, 

where they conserve and use young trees as stakes. It also involves the use of live 

cuttings of some tree species as stakes, which develop roots later and gradually grow 

into young trees after serving their first intended purpose. One of such tree species 

is Leucaena (L. Leucocephala), known in the local dialect as Zinziore. This practice, 
- 

according to farmers, is gaining popularity among yam and creeping beans farmers. 
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Live-fencing is also mostly used in backyard gardens, where farmers use tree plants, 

such as dessert flowers and jatropha, to create hedges to serve as fences to their 

gardens. 

Plates 9 and 10, show the use oflive-fencing and live-staking. While Plate 4.9 shows 

a case of live fencing of a farmland, Plate 4.10 shows that of a vegetables garden. 

Plate 9: Live Fence of farm land at Motori 

Source: Field Visit (2017) Date: 11112/2017 

., 
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Plate 10: Live Fence of Garden at Chogsia 

Source: Field Visit (2017) Date: 1111212017 

Plate 11 shows live-staking in a yam farm, using existing young trees. The practice 

also involves the use of cuttings from the Zinziore (L. Leucocephala) tree as stakes, 

which grow into live plants while serving as stakes. 

Plate 11: Live-Staking in a yam farm 

Source: Field Visit (2017) Date: 22/0112018 
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This study identified live-staking as a unique EbA practice among smallholder 

farmers. This is because, early studies (Vignola et aI., 2015; Fetter & Kyler., 2018) 

that identified live-staking, associated it with river bank restoration, but not as an 

on-farm practice. The practice involves both the use of live-cuts to stake yam and 

also the use of existing young trees as stakes. This promotes the regeneration of 

vegetative cover of the farmland. The practice is mostly adopted for yam farming 

because it allows for the yam to still receive direct sunlight, as these young trees or 

planted live-stakes do not usually provide too much shade that would hamper the 

growth of the crops. 

Live-fencing was found to be a common practice adopted in backyard gardens 

across all study communities in the Wa West District. Jathropha and milk bush were 

identified as the common plant species used in constructing live fences. Live- 

fencing was, however, found to be gaining patronage even on bush farms. An earlier 

study by Saito et al. (2018) identified live-fencing a farming practice in Northern 

Ghana, consistent with this study. 

4.3 Gender and EbA Practices 

A comparative bar graph was used to show the differences in adoption of EbA ., 

practices between gender. The graph shows that crop rotation was the most adopted 

(l06) by male, followed by tree planting (99) and use of organic fertilizers (87), 

while irrigation was the least adopted. On the other hand, Tree planting recorded 

the highest adoption (69) among female farmers, followed closely by the use of 
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organic fertilizers (67), and crop rotation and non -burning of crop residues both of 

which recorded 55 farmers adopting. This is shown in Figure 5. 

Crop I Planting Use of Planting 

rotation trees organic cover 
fertil izers crops 

• Male 106 99 87 72 

Female 55 69 67 35 

Ch . U f Mulching 
burning angtng. se 0 /Water . . 
f crops intercrop 'Irngatlon 

o crops If t d . conservat 
residues cu Iva e pmg ion 

8 
5 

68 61 56, 30 
-----+-----r----~----~-5-5--+--2-0--~-2--3 -r-14 

Figure 5: EbA Practices by Sex 

Source: Author, 2017 

While crop rotation was the highest adopted by male farmers, it was the third highly 

adopted by their female counterparts. This can be linked with access to land and the 

smaller farm sizes of female farmers. Thus, crop rotation is more practicable with 

male farmers who own larger farms. 

4.4. Age and EbA Practices 

.1 

Age is a key factor in farming, especially in relation to climate change. Farmers 

need several years of experience to understand how to adapt to the impacts of 

climate change. Thus, age would affect the EbA practices adopted by farmers. A 

percentage bar chart was used to plot farmer age categories against EbA practices 
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adopted by farmers, to show any different that exist between them. This is shown 

in Figure 6. 

90.0 

80.0 75.8 73.3 I.I'l "- 69.6 
Q) 70.0 65.8 
E "- 60.0 56.6 ro u... 
'+- 50.0 0 
Q) 

40.0 tI.O ro .•... 
30.0 c 

Q) 
u 20.0 "- Q) 
a.. 10.0 3.3 

0.0 - 

73.3 

83.3 

66.7 

• 0.0 

34.234.3 

I 
29.~1.3 

I 6.38.1 

• % of farmers from 30-40 age category 

• % of farmers from 60+ age category 

• % of farmers from 41-60 age category 

Figure 6: EbA Practices and Age Categories 

Source: Author, 2017 

The use of organic fertilizer had the highest adoption rate (75.8%) among farmers 

within 41-60 age category, while it was least adopted by the 60+ age category 

(3.3%). Its adoption rate among the 30-40 age category was 69.6%. Non-burning 

of crop residues was adopted by 73.3% of farmers within 60+ age category, 65.8% 

of those within the 30-40 age category and 56.6% of farmers in the 41-60 age 

category. Planting of cover crops recorded the highest adoption rate of 73.3% 

among farmers in the 60+ age category, while 50.6% of farmers in the 30-40 age 

74 

www.udsspace.uds.edu.gh 

 

 

 

 



category adopted the practice. Planting of cover crops recorded its adoption rate of 

44.4% among farmers within the age category of 41-60 years. While the rate of 

adoption of changing crops cultivated was virtually the same the 30-40 (34.2%) and 

41-60 (34.3%) age categories, it had the highest adoption rate of66.7% by the 60+ 

age category. Similarly, intercropping is highly adopted by farmers in the 60+ age 

category, while it has a low rate of adoption among farmers in the 30-40 (29.1 %) 

and 41-60+) age categories. Mulching/water conservation had a low rate of adoption 

across all age categories; 8.9%, 19.2% and 23.3% among the 30-40,41-60 and 60+ 

age categories respectively. However, it is clear that, it has a higher adoption among 

older farmers than younger ones, as the rates of adoption increased with increase in 

age. Irrigation recorded very low rates of adoption among farmers within the age 

categories of 30-40 (6.3%) and 41-60 (8.1%). However, it was found not to be 

adopted by farmers in the 60+ age category. 

4.5 Farm Size and EbA Practices 

Farm size of a farmer is an important factor that influence farmer's production 

decisions. A farmer will most likely choose practices which are practically 

convenient and economically beneficial for the size of his/her farm. According to 
.r 

Ahkter and Olaf (2017), land is a major agricultural productive asset and wealth 

indicator. 

4.6 Chi-square Tests 

To identify any association that might exist between EbA practices and background 

characteristics of farmers, a chi-squared test of independence was done. The farmer 
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characteristics identified for this test were age category of farmers, farmers' gender, 

farm size category and Area Council farmers reside in. These characteristics were 

considered relevant for this test based on review of related studies, which also used 

these characteristics for similar statistical tests. A significance level of 0.05 was 

used. The significance level of 0.05 shows that the study accepts that there is a 

probability of rejecting a correct null hypothesis 5% of the times. The critical values 

for the different degrees offreedom were df(l) =3.841; df(2) =5.991; df(3)=7.815; 

df(4) =9.488. Also, the Cramer's V statistics were computed for each practice to 

determine the strength of association that might exist, where <0.1 = very weak 

association; 0.1-0.19 = weak association; 0.20-0.029 = moderate association and 

0.3+ = strong association. 

An EbA is considered to have a significant association with gender of farmers, when 

its t-statistic (a) is greater than the t-critical at the given degree of freedom, while 

its p-value is less than or equal to the significance level of 0.05. The corresponding 

Cramer's V statistic is then used to determine the strength of such an association. 

4.6.1 Chi-square test for Gender and EbA practices 

The chi-squared test was for EbA practices and Gender was based on the following 

hypotheses: 

Ho: There is no significant association between EbA practices and gender of farmers. 

HI: There is a significant association between EbA practices and gender of farmers. 

Table 5 shows the results of the chi-square test. 
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Table 5: Chi-squared t-statistics and Cramer's V test for EbA practices and 
Gender of Farmers. 

:------ - ---_._--_ .. _- ---- T -. -- "-11'--- 
1 L4ssymp. 

!EbA Practices X2 Value ID lSi. Cramer's V I I .--- "T I ~-"-r------il 
I ' 

IUse of or anic Fertilize.!2_ .. _. J2_:~OL .. _.J}__jQ.l-Q2--t_=_0.;-.1-;-4.;-7-~ 

! I 
- ---1 

i 

I
i 

!fro Rotation ---.---~~~95~1.0001 
I ,I 'I 

~I_a!.!!ing of Trees __ __ _. _ :0,171 _JI_ 0 . .672_ _ 0.7~_---< 

~ulching __ ... )1.701 jI_JO.I92 0.09 -.J 
I I i I I 
~anging of cro s culti~ated -------- ~3,571. - T 0.255 

~Ianting_"over crops _ _ ._ 15.391 * II _;O,O~_ _ k'l~ __ ~ 
I I . I I i 0.535 1l._ 0,4_6§_._. 10,051 __ --I 

, . I -r- 
Irrig_atiol!_ _ . _. :10.633* .h. JO.Q_0~ -,-10_.2_2_6 __ 
* Significant at df = I and 5% significance level 

:6.721 * 
I n .. 1. 

I 
!O.OJ _ 0.18 'Intercropping 

0.246 

on-burning of crop residues - - . 

Intercropping had t-statistic of 6.721> t-critical of 3 .841, with p-value of 0.0 1 <0.05 

(significance level). Hence intercropping was found to be significantly associated 
.r 

with fanners' gender. Therefore, the null hypothesis was rejected in favour of the 

alternative hypothesis. Also, intercropping had a Cramer's V of 0.18<0.19, 

indicating a weak association with gender of farmers. Crop rotation and Changing 

of crops cultivated were also found to be significantly associated with farmers' 

gender at x2(1)12.595>3.841; (p)0.OOOI<0.05 and x2(l)I3.571>3.841; 
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(p)O.OOO 1<0.05, respectively. Both crop rotation and changing of crops cultivated 

had Cramer's V statistics of 0.0246 and 0.255 respectively, showing a moderate 

association with gender of farmers. Furthermore, while planting cover crops had a 

significant association with farmers' gender at ,,2 (I) 5.891>3.841; (p)0.02<0.05, 

irrigation was found to be significantly associated with farmers' gender at x2 (1) 

10.633>3.841; (p)0.005<0.OS. However, crop rotation had a Cramer'sV of 

0.161 <0.19, indicating a weak association with gender of farmers, while irrigation 

showed a moderate association with a Cramer's V of 0.226<0.3. 

Tree planting, Mulching/water conservation, use of organic fertilizers and non 

burning of crop residues were found to have no significant associations with the 

gender of farmers. This is because they had t-statistics lesser than the critical values 

at (df)= 1. Thus, the null hypotheses that there is no association between them and 

gender of farmers was retained. This means that, variations that might exist in the 

use of those practices among farmers of different gender a due to chances. 

4.6.2 Chi-square test for EbA Practices and Age categories 

The test was based on the following hypotheses, with the results in Table 6. 

Ho There is no association between EbA practices and the age categories of a 

farmers. 

HI: There is an association between EbA practices and the age categories of farmers 
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Table 6: Chi-squared t-statistics and Cramer's V statistics for EbA practices 
and Age categories of farmers. r--' ----------.-- -'-r- 
lEbA Practices 2 Value IDf ssymp. Sig. (p) Cramer's V 
I ! I 
l- .-.- .. -----.-- - ... ~-. --l---------+-------j 
IUse of organic Fertilizers !' .509 2 1°,4 7 10.085 

I 

L .. _ 

Crop Rotation 

10.384 
I 
I 

Intercropping :30.701* 2 
1-- _._. 

:0.0001 

0.12 

I --! -- _ 

Planting of Trees 1.254 2 :0.534 _ ~_[078. _ 

Mulching 10,44 2 10.803 10.046 

~hanging Of~~:;S c~~t~:a:(~ +~3~* -~~t~;- ---~- 
Planti~g c~~~r crops -. 9.603* - 2 ~.008 - --. -r-2~ 

-:0.1--11- - --'--'1 
I I 

on-burning of crop residues - - i2.567 - 2 
! 
I 

-+O~21--* 
~.01 I ,___------- -~---~--- 

Irrigation 

_.. ..' 
*Significant at df=Z and 5% significance level 

lntercropping was found to be associated with age categories of farmers at x2(2) 
.r 

30.701>5.991; (P)0.0001<O.05. This association was also found to be strong as 

indicated by a Cramer's V statistic of 0.384>0.3. Changing of crops cultivated was 

found to have a moderate association with age categories of farmers with 

x2(2)11.333>5.991; (p)0.003<0.05 and a Cramer's statistic of 0.233<0.3. Also, 

planting of crops showed a moderate association with farmers' age categories. 
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It had at-statistic of9.603, which is greater than the critical value of 5.991 for df=2. 

It's p-value of 0.008 is also lesser than the significance level of 0.05, while a 

Cramer's V statistic was 0.215. The rest of the EbA practices had chi-squared t 

statistics lesser than the critical values, and thus considered not having any 

significant association with the age categories of farmers. 

However, the study results are inconsistent with Farid et al. (2015) in their study in 

Bangladesh, which found that age of farmers did not significantly affect their 

adoption of practices. It gives justification for testing for the association of specific 

EbA practices and age of farmers to determine significant relationships that might 

exist for specific geographical locations. It also suggests that, the association 

detected between age of farmers and some EbA practices may be attributable to 

combined effects of multiple variables, which are not usually considered in a chi 

squared test. 

4.6.3 Chi-square test for EbA practices and Farm size category 

The chi-squared test of independence was conducted to test the following 

hypothesis, with results shown in Table 7. 

Ho There is no association between farm size category and EbA practices. 

HI: There is an association between farm size category and EbA practices. 
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Table 7: Chi-squared t-statistics and Cramer's V statistics for Farm size 
category and EbA practices. 
[--- •. - .. 

IFarm Size Category and EbA Practices 
I IAssymp. Sig. 
lEbA Practices ~ V_q_hie_ . __ !Q! _ j(.e . +C=....r_;a_m_;e_r_'s_V_--I 
I I~se ~f organicFertilizers 
!Intercropping 

0.07 - - __ .. _-- 

I I 

~ro 
I 

Rotation 136.016* ,2 1°.0001 ------_. 
I I 
IPlanting of Trees 18.811 * 12 1°.012 r' ---'i- 

I 

Mulching ,2.48 2 10.289 .. 

J!1.~~&~ _. !~. JO_.O_O£ --+0_.2_3_2 __ -. 

__ --+0;._.4_1...;_6 ., 

I 
0.161 

l~!!.al2_gi~ of. c~~p~ c_l!l.!.i~at~d_.llQ-.-6~~* 
1 

[!>Jant~cov~r cr~p_~_ ... _.ll§_:~~.! * 
I , 

12 r005- 

12 '0.0001 r _-- +--- 

10.273 ..l.. ,. _ 

'Irrigation ,2.244 2 l_____ __c .... L_ ... 

*significant at df=2 and 5% significance level 
:0.326 

10.109 i 
- --.-- ----j 

I 

0.226 J --+---_., 
1 0.297 

0.112 

_ __ ~~. J 

lntercropping, crop rotation and tree planting were found to be associated with farm 

size categories with scores of x2(2) 11.216>5.991; (p )0.004<0.05, x2(2) 

36.016>5.991; (p) 0.0001<0.05, and' x2(2) 8.811>5.991; (p)0.012<0.05, 

respectively. However, crop rotation was found to have a very strong association 

with farm size categories with a Cramer's V score of 0.416>0.3, while intercropping 

and tree planting have moderate and weak associations, respectively. 

Also, changing crops cultivated and planting cover crops were found to be 

associated with farm size category at x2(2) 10.633>5.991; (p)0.005<0.05 and 
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x2(2)18.391>5.991; (p)0.0001>0.05, respectively. The Cramer's V scores also 

indicated a moderate association between both practices and farm size categories. 

This suggests that, the use of intercropping, crop rotation, tree planting, planting 

cover plants and changing crops cultivated is influenced by farm size categories of 

farmers. This is consistent with Ahkter and Olaf (2017), who found land size to be 

associated significantly with farmers use of some adaptation practices in Pakistan. 

In Ghana, Ndamani and Watanabe (2015) found that farm size influenced farmers' 

choice of adaptation practices in the Lawra District. Other studies (Abid et a1., 2015; 

Tiwari et al., 2009; Bryan et al., 2013) also reported positive associations between 

farm size and agricultural technology adoption. 

4.6.4 Chi-square test of Area Councils and EbA practices 

EbA is anchored on ecosystems and the services they provide. Also, ecosystems and 

ecosystem services vary greatly across geographical locations. Even on-farm 

conditions may differ from one plot to the next due to localized conditions. As such, 

Area Councils of farmers was considered a very important factor, for which to test 

for association with EbA practices farmers use. The study expected that, farmers in 

different Area Councils are likely to adopt EbA practices that are more suitable to 
.r 

those areas due to variations in local ecosystems and ecosystem services. 

A chi-squared test was therefore conducted to test the following hypotheses, with 

results shown in Table 8. 

Hn: There is no association between EbA practices and Area Councils of farmers. 

HI: There is an association between EbA practices and Area Councils of farmers. 
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Table 8: Chi-squared t-statistics and Cramer's V statistics for EbA practices 
and Area Councils of farmers. 

I 
I 

'~~anging of c.!:ops c~!ti,:,ated __ ;,_72:.2~~* 4 _ ;O.OOQ!__ 
I I 

IPlanting cover cro s 1114.069* 14 __ 10.00_01 +-0_.7_4 __ 1 ----1 1·-----4--_- I 
'Non-burning of crop residues ·68.118* 4 

i 
IArea Councils and EbA Practices 

- .-. -- -- -- ~ --- - -.-- 

EbA Practices x2 Value 

I I I 

iU.~e of ..or anic Fertilizer_s __ ~:_26i:__ ~ 
i I 

I 

[lntercropping 172.661 * '4 

Crop Rotation 31.72* 

banting ~f'!_'_r~~ 
I 
'~~Iching_ _. _ 

, , 

f
I21.657* 14 ---"---f 
,31.964* 4 

Irriga!i_on _. _ 'P:71_~* 4 
*Significant at df=4 and 5% level of significance 

T - -- ~------ 
(4ssymp. _ Sig. 

_ Jpl Cramer's V 

4 

__ !000001 1°0369 
0.0001 '0 591 . f----- 
~.0001 ~.391 _ 

_ ~Q.OOO!_- 

! 
1°.0001 

0.323 --------1 

'0.0001 __ e:.5J.2_ ------i 
, I I 
, I" ..• I _ ~_08 E~_?_ _..J 

All the EbA practices identified had chi-square t-statistics that are greater than the 

critical values at the given degrees of freedom and 5% significance level. This 

implies that, all the EbA practices vary significantly across the five area councils 

and that this variation is not due to chances. Except irrigation, all the EbA practices 

had p-values of 0.000 I, which means that there is ~ risk of rejecting a correct null 

hypothesis 0.0 I % of the times. The null hypothesis that, 'there is no association 
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between EbA practices and area councils of farmers', was therefore rejected, while 

the alternative hypothesis that 'there is an association between EbA practices and 

area councils of farmers' was accepted. The Cramer's V statistics indicated a strong 

association between area councils of farmers and all EbA practices, except 

irrigation. irrigation was found to have a moderate relationship with area councils 

of farmers. 

These results confirm the expectation of the study that, as far as ecosystems and 

ecosystem services vary across geographical locations, the use of EbA practices 

would equally vary according to the local situations. 

4.7 Classification of EbA Practices Based on the use of Ecosystem Services 

The EbA practices identified in the study were further classified based on the 

concepts of ecosystem services and climate change adaption. The author identified 

three aspects of the EbA concept which informed the classification of adaptation 

practices; thus, practices that use ecosystem services, practices that conserve or 

enhance the flow of ecosystem services and those that makes use of ecosystem 

services while conserving same or other ecosystem services. Table 9 presents this 

classification. From this classification, it is clear most of the EbA practices adopted 
.r 

by farmers are those that conserve or enhance the flow of ecosystem services; 6 out 

of 9. Two (2) practices are classi fied as those that make use of ecosystem services, 

while one practice is considered to both make use of ecosystem services and 

conserve/enhance same. 
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Table 9: Categorization of EbA Practices 

ecosystems/services ecosystems/services 

that Practices that makes 
use of, while 
conserving 
ecosystems/services 

Practices that make Practices 
use of conserve/enhance 

Use of organic fertilizers 

Changing crops Non-burning of crop 

cultivated residues 

Irrigation Planting cover crops Live staking/Live- 

fencing 

Tree planting 

Use of intercropping 

Mulching/Water 

conservation 

Source: Classification by Author (2017) 

Results from the study has shown that smallholder farmers in the Wa West District 

use a mixture of EbA practices to adapt to the impacts of climate change. 

Common EbA practices used by farmers include crop rotation, intercropping, use 

of organic fertilizers, use of cover crops, non-burning of crop residues, mulching, 

and the use of live-staking and live-fencing. This is consistent with earlier studies 

by Boon and Ahenkan (2011), Vignola et al. (2015), Huq et al. (2017) and Harvey 

et al. (2017) which identified crop rotation, mulching, live fencing and use of cover 

crops as cornmon EbA practices adopted by farmers. Live-staking, however, is 
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arguably, an EbA practice which is relatively new to EbA literature. Through the 

focus group discussions, it was revealed that the practice is gaining wider patronage 

among farmers. This presents an opportunity for enhancing regeneration of 

vegetative cover if the practice is appropriately promoted. 

Irrigation recorded the lowest usage among farmers. This can be explained by the 

fact that there are fewer irrigation dams within the District (WWDA, 2014). It 

agrees with Atedhor (20 15) that, smallholder farmers are less likely to use irrigation 

as a climate change adaptation measure than commercial farmers. MoF A (2016) 

also found that only about 0.8% agricultural land is under irrigation in Ghana. 

The use of multiple EbA practices by farmers implies that a single practice may not 

be adequate to adapt to climate change impacts. Thus, farmers use a combination of 

EbA practices, depending on their peculiar situations, to mitigate climate change 

impacts. This supports the findings of Harvey et al. (2017) that, farmers often use a 

combination of EbA practices for effective adaptation to climate change. 

Through the Focus Group Discussions, it was further revealed that, except live- 

fencing and live-staking, farmers have been using the identified EbA practices for 

a long time now. This supports the argument of Harvey et al. (2017) that, practices 
_, 

now considered as EbA practices are traditional adaptation practices that have been 

in use among farmers for a long time. This implies that the identified EbA have 

been used repeatedly by farmers and modified overtime to meet their adaptation 

needs. It is therefore argued here that, farmers have gathered a wealth of indigenous 

knowledge and experience in the use of some EbA practices in the study area. 
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The results further showed that gender, age, farm size and area council of farmers 

influenced the choice of EbA practices by smallholder farmers. While most male 

farmers used crop rotation as an EbA practice, most female farmers used 

intercropping. This could be explained by the smaller farm sizes of female farmers 

which limits their ability to rotate crops. As such, most of them rather intercrop on 

the same farm land. Older farmers were found to use less of EbA practices that 

require more labour than younger farmers. For instance, more older farmers adopted 

intercropping than younger farmers. Changing of crops cultivated and planting of 

cover crops were also found to be associated with farmers' age. 

The size of farmers' farms was also shown to influence what EbA practice they 

adopted. More farmers with larger farms used crop rotation and Tree Planting than 

those with smaller farms. On the other hand, more of the farmers with smaller farms 

adopted mulching and the use of organic fertilizers than those with larger farms. All 

the EbA practices showed significant association with the Area Councils of farmers. 

This suggests that ecosystems and ecosystem services vary across the five area 

councils, and thus influencing the type of EbA practices adopted by farmers in this 

area councils. 
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CHAPTER FIVE 

BENEFITS AND CHALLENGES OF THE USE OF EbA PRACTICES 

5.1 Introduction 

The study assessed the benefits farmers derive from the use of EbA practices in 

the Wa West District. It also investigated the challenges associated with the use of 

EbA practices. This chapter presents the results of the study on these objectives. 

5.2 Results and Discussions 

The study sought to find out how beneficial the use of EbA practices are to farmers. 

To this end, farmers were asked to identify the benefits they got from the use of 

EbA practices. Farmers were then asked to select which of the benefits was more 

important to them. Farmers were further asked to identify which EbA practice was 

most important for achieving the benefits identified. During the focus groups 

discussions, participants also discussed ways in each they benefit from the adoption 

of EbA practices. 

Also, the challenges associated with the use of EbA practices, adopted by farmers, 

were discussed. Farmers identified several challenges of EbA, which were 

extensively discussed in the FODs. 

5.2.1 Benefits of Ecosystem Based Adaptation 

EbA offers multiple benefits for adaptation, but also environmental and socio 

economic co-benefits. The study identified several benefits attributed to the use of 

EbA practices among smallholder farmers in the Wa West District: 
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Increase crop yields: There was, generally, a consensus among discussants across 

the several focus groups that, increase crop yield is one of the important benefits of 

EbA practices. Farmers identified use of organic fertilizers, use of cover crops and 

tree planting as practices that increase crop yields by increasing soil organic matter, 

preserving soil moisture and reducing crop losses due to strong winds. Farmers 

indicated that, crops survived better during dry spells when organic fertilizer is 

applied than in the case where chemical fertilizers are used. 

Improve soil fertility: Improvement in soil was widely discussed during all the focus 

group discussions. It appeared to be one of the identified EbA benefits that got most 

discussants talking. Farmers explained that due to climate change, they found it 

increasingly difficult to manage the fertility of their farmlands. It was therefore the 

reason most farmers adopted various EbA practices. Farmers asserted that EbA 

practices such as non-burning of crop residues, use of organic fertilizers and tree 

planting, allowed soils to regain fertility naturally. This, they identified as the best 

way to manage soil fertility. 

Provision of windbreaks: Farmers explained that, planting trees on backyard farms 

and around the houses protect their roofs during rainstorms, by blocking the wind. 

However, what was important to them for their farming is that trees on farmlands 

reduce both the impact of strong winds and soil erosion by reducing the speed of 

wind and run-off water, respectively. They also explained that cover crops provide 

a protection to the bases of maize plants which makes them more able to withstand 

strong winds. 
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Reduce production cost: It was asserted that cost reduction is one of the most 

important benefits of EbA. The use of organic fertilizers was identified with cost 

reduction. Farmers also viewed reduction of losses during extreme weather events 

as a cost reduction benefit associated with tree planting and use of cover crops. 

lntercropping also reduces overall cost of production, by reducing cost of land 

preparation associated with sole cropping. 

Reduce pest and diseases: There was a general understanding among farmers that, 

practicing EbA restores farmlands to a natural state, which they believed does not 

foster pests and diseases. It was explained that, intercropping and crop rotation 

enhances farm ecosystem diversity, thereby reducing crop pests and impacts of 

diseases. 

Reduce erosion: Discussants asserted that the practice of EbA make soils better 

drained, thereby reducing the amount of run-off during heavy rains, which they 

considered the major cause of soil erosion. Farmers were of the view that, animal 

droppings when applied, made farmland 'heavier' thereby reducing the possibility 

of erosion. Additionally, they explained that, the use of cover crops protects the soil 

from the direct impacts of rain thereby reducing soil loosening impacts of rainfall. 

_, 

Provision of shade: Provision of shade was identified as an EbA benefit in several of the 

focus group discussions. It must be noted that, farmers did not agree on the importance of 

provision of shade for their farming activities, though they agreed that it was a benefit of 

EbA. Some discussants contended that the provision of shade was only important for the 

farmer but not for the crops. They explained that when-a place is too shady crops do not 

do well. This is more the case with sun loving crops such as yam and groundnuts. 
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Figure 7 shows a percentage bar chart of EbA benefits that were identified by 

100.0% 90.4% 92.3% 

90.0% 

80.0% 
Vl •... 
(I) 70.0% E •... 57.7% 56.7% ttl 60.0% LL 51.0% - 0 50.0% (I) 
tID 
ttl 40.0% •... 
c: 
(I) 
u 30.0% •... 
(I) 
c.. 

20.0% 

10.0% 

0.0% 

farmers. 

57.7% 

42.8% 

6.3% 

Adaptation Benefits 

Figure 7: EbA Benefits Identified by Farmers. 

Source: Author (2017) 

Majority of the farmers (92.3%) identified increased crop yield as a benefit ofEbA. 

This is followed by increased soil fertility, identified by 90.4% of respondents. 

These two benefits are closely related, in that, increase soil fertility invariably leads _, 

to increased crop yields. The FGDs conducted corroborated these results. In the 

Kawu community, a focus group participant shared the following view: 
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"I can say that the benefits I get from adopting all these practices is more harvest. 

This year, like this, I can boast of not less than 5 bags of maize from my backyard 

farm, even though I did not apply [chemical} fertilizer ... " 

Similar views were expressed by a female discussant during the FGD in the Chogsia 

community as follows: 

" ... and for me I think the most important thing is to increase soil fertility. If my soil 

fertility was not increasing I don't think J would have continued to do all these 

things. To be frank, even the color of the soil has changed" 

Reduced cost of production and reduced soil erosion were both identified by 57.7% 

of respondents, being the third common benefits of EbA. Use of organic fertilizer 

was identified as one of the practices that helps to reduce cost, as was revealed by a 

participant during a focus group discussion in the Gonjuolo community: 

"Since I was introduced to the use of compost, I can say that my cost of production 

has reduced so much. Even when crops don't do very well due to the rain, but I 

don't lose much" 

Provision of windbreaks was the fourth common benefit, identified by 56.7% of 

respondents, while Provision of shade was fifth, being identified by 51.0% as an 

EbA benefit. A participants in the FGD at Chogsia revealed that both tree planting 

and planting of cover crops provided windbreaks: 

"when you have a lot of trees on your farm or pumpkin leaves, for instance in your 

maize, people think it is only for the soup, but I am telling you it protects your crops 

during strong winds ... " 
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Reduced pests and diseases was identified by 42.8% of farmers as an EbA benefit. 

It can be inferred that reduced pests and diseases was considered an important 

benefit Of EbA by nearly 50% of the farmers, because it has direct implications for 

crop yield which is a primary concern for farmers. Focus group discussant at 

Sanuori argued that the spread pests, such as the Fall Army Worm was due to the 

use of chemicals: 

"My son, I can say that all these crop pests and diseases is the result of all these 

chemicals we have been using. This year like this people are complaining of these 

caterpillars, but if you get to my farm you can't find any. J have a lot of trees on my 

farm and J use cow dung. so insects don " disturb my crops anyhow" 

Beautification of the environment was the least identified as an EbA benefit, by only 

6.3% of the respondents. This suggests that smallholder farmers are least concern 

about aesthetic values of the environment. Thus, their adaptation efforts are not 

consciously channeled towards creating an aesthetically appealing environment. 

5.2.2 Farmers' Ranking of Benefits of EbA Practices 

Farmers were asked to select which of the EbA benefits identified was most 

important to them. Table I 0 shows farmer ranking of EbA benefits. 

:. 
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Table 10: Farmer Ranking of EbA Benefits 

Eba Benefits Freq. of Farmers who % Of Farmers who Ranked It 
Ranked it as Most as Most Important 
Important 

Increase Crop Yields 64 30.8% 

Improve Soil Fertility , 52 25.0% 

Provision of Windbreaks 35 16.8% 

Reduce Production Cost 27 13.0% 

Reduce Pest and Diseases 13 6.3% 

Reduce Erosion 10 4.8% 

Provision of Shade 7 3.4% 

Beautify Environment 0 0.0% 

Source: Author (2017) 

The results showed that 30.8% of respondents ranked increase in crop yields as the 

most important benefit, 25% ranked improved soil fertility and 16.8% ranked 

provision of windbreaks. Reduced Production cost was ranked by 13% of the 

respondents as the most important, while 6.3% thought reduced pests and diseases 

was the most important benefit. Furthermore, 4.8% of farmers ranked reduced soil 
., 

erosion as the most important benefit, while 3.4% said provision of shade was the 

most important. None of the respondents considered 'beautify the environment' as 

the most EbA practice (0%). Clearly, increased crop yield, increased soil fertility 

and provision of windbreaks were considered the top three most important benefits 

of the use of EbA practices. 
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The foregoing findings show that EbA practices offers farmers remediation to 

climate hazards such as storms, droughts and excessive rainfall. These revelations 

the study supports assertions by Coils et al. (2009) that EbA, generally, reduces 

farmers' vulnerability to extreme weather events, as well as market fluctuations. 

Farmers also revealed that, EbA practices such as intercropping and tree planting 

diversified their income sources, as well as increase their overall earning from 

farming. This supports the conclusion ofMunang et al. (2013) that, EbA diversifies 

farming systems and provides multiple streams of income to farmers. However, 

contrary to findings that coffee farmers used Trees Planting to provide shades for 

their crops (Harvey et al., 2017), the study shows that farmers do not see the 

provision of shade to their crops as a benefit of Tree Planting. 

Farmers ranked increase in crop yields as the most important benefit of EbA 

practices. Improvement in soil fertility was ranked the second most important. This 

is in line with the conclusion ofYignola et. al. (2013) that, at the local level, farmers' 

adaptation decisions are concerned with agricultural production issues, including 

yields and soil erosion control. Thus, farmers are more concerned with the needs to 

produce enough to feed their families. This implies that other benefits that may be 

associated with the EbA practices adopted could be considered as co-benefits in the 

context of farmers. Use of organic fertilizers, planting of cover crops and Tree 

Planting were identified as the EbA practices that contribute most to achieving 

increased crop yields. Also, non-burning of crops residues, Tree Planting and use 

of organic fertilizers were identified as the EbA practices associated with achieving 

improved soil fertility. This suggests that farmers, are more likely to adopt EbA 
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practices that contributes more to the achievement of increasing crops yields and 

improving soil fertility, either directly or indirectly. 

5.3 Challenges Associated with the Use of EbA Practices 

Respondents to the questionnaire were asked to identify the challenges they faced 

in adopting EbA practices. Also, during the focus group discussions, farmers 

discussed how challenging it is to adopt EbA practices. The challenges identified 

were explained in the context of farmers' experiences with EbA. Several challenges 

were identified through the study. 

5.3.1 Limited Extension Services 

Farmers disclosed that they did not have access to extension advice on regular basis. 

In all the five communities where focus group discussions were held, male farmers 

agreed that most people did not know whether they had an extension officer in 

charge of their communities and would not know him/her, even if there was one. 

Extension information is usually given during organized community meetings. 

Farm visits is seldom done by extension officers. However, women farmers 

disclosed that they had NGO officers providing them with extension information on 

regular basis and even visiting their farms. In a whole, it was generally agreed that 

extension services are limited across the five Area Councils in the District. 

5.3.2 High Labour cost of Adoption 

Farmers explained that, some EbA practices could be expensive to adopt because 

they demand a lot of labour. Thus, their adoption is limited among farmers with 
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large farms or such farmers would adopt the practices but on smaller scales. Usually 

farmers did not pay cash for labour but would always have to provide food and 

drinks for them while they worked. This could cost farmers a lot of money. 

However, farmers agreed that this was the case for only some EbA practices. The 

use of organic fertilizers, tree planting, use of cover crops and irrigation were 

mentioned as some of the practices that demanded extra labour. 

5.3.3 Less People Adapting 

The number of farmers adopting a particular practice was asserted to be a very 

important factor for the easy adoption of such a practice. It was revealed that for 

some of the practices which were adopted by lesser number of people, it represented 

a challenge in two ways; those who adopt EbA practices do not get the landscape 

level benefits associated with such practices and also that adopters get discouraged 

where they are surrounded by non-adopters. Practices such as tree planting generate 

extra benefits when adopted on a larger scale, than isolated adoption by fewer 

farmers. As such, less people adopting such practices makes it challenging; the 

associated benefits could get eroded by the activities of non-adopters at the 

landscape level. 
., 

5.3.4 Longer Timescale of Expected Benefits 

Farmers asserted that for most EbA practices, it takes a relatively longer period of 

time to realize the associated benefits. As such, farmers who are concerned with the 

needs of the present situation (of feeding their families) find it very challenging to 

adopt these practices. It was revealed that most EbA practices do not yield 
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immediate benefits, in terms of crop yield, which is the immediate concern of most 

farmers. This was indicated to be one of the most important challenges to EbA 

among farmers. 

5.3.5 Unavailability of Appropriate Technology 

A cross-section of farmers expressed concerns about the unavailability of 

technologies that could make it easier to adopt EbA practices. It was realized that 

though such technologies could be available, farmers did not have access to them. 

5.3.6 Unavailability of manure/Employment of Fulani to Heard Cattle 

Though unavailability of manure pertains to only the use of organic fertilizer, it was 

discussed as a very important dynamic in the adoption ofEbA practices. 

Farmers explained that, due to the increasing need to send children to school, 

farmers are forced to employ Fulani to herd their cattle. Usually cattle owners from 

a community would bring their cattle together and put them under the care of one 

Fulani, so as to reduce the cost of paying them wages and providing food. The 

Fulani usually prefer to take the cattle to the outskirts of the community and stay 

there. As such, the owners of the cattle do not have access to their dung. According 

to the discussants, they even haveto beg for the droppings of their own animals. In 

the focus group discussion in Gonjuolo community, a male participant disclosed 

that: 

"These days, we own the cattle but the Fulani are the ones benefitting from them. 

You even have to go and begfor the dung of your own cattle to apply on yourfarm. 

So, the unavailability of animal droppings is a challenge to us" 
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The other dimension of this challenge is that, the Fulani employed by farmers often 

graze the cattle on the farms of their employers, after harvest, clearing them of any 

crop residues. Young trees planted on such farms are also destroyed in the process. 

This posts a big challenge, especially, to owners of these cattle who are practicing 

tree planting and the non-burning of crop residues. In the words of focus group 

discussant in the Kawu communitr: 

'Your own cattle destroy the trees you have planted and it is difficult for you to do 

anything. Youjust thank God that it was not someone else's farm" 

The identified EbA challenges were plotted against the percentage of farmers who 

reported facing such challenges, as shown in the percentage bar graph in Figure 8. 

This was done to know which of the challenges are more prevalent among farmers. 

70.0% 

III 60.0% ~ 
QI 

E ~ 
III 50.0% u.. - 0 
QI 

40.0% tID 
III •• C 
QI 
u 30.0% ~ 
QI a. 

20.0% 

10.0% 

0.0% 
Unavailability of 
appropriate 
Technology 

Less people Cost of adoption Time scale of Limited Extension 
adopting benefits services 

Adaptation Challenges 

Figure 8: EbA challenges 

Source: Author (2017) 
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The findings showed that 58.2% of the respondents identified limited extension 

services as a challenge to EbA adoption. 'Limited extension services' was found to 

be the most prevalent challenge faced by farmers in the study area, in relation to the 

adoption of EbA practices. On the other hand, unavailability of appropriate 

technology was the least dominant problem that farmers face, in terms of EbA. The 

other common challenges were high (labour) cost of adoption and time scale of 

benefits. 

Each of the EbA challenges was extensively discussed during the focus group 

discussions. Deeper insights were given as to how challenging it is to use EbA as a 

response mechanism to the impacts of climate change. Each identified challenge 

was discussed further to get a clear understanding of why it was considered an EbA 

challenge. During the FGD in the Kawu community, a participant revealed that: 

"Agric officers don't come around here but we have some CAPECS [an NGO} 

officers who come here often to have meetings with us. They have been teaching us 

a lot of things on how to grow soya and moringa. They have also trained us on 

compost-making, using crop residues" 

.r 
Farmers explained that this is a major challenge to EbA because, mostly they tried 

out practices without any technical guidance and when it results in negative impacts 

on their crop yields, they get discouraged and sometimes abandon such practices. 

In effect farmers feel that they could benefit more from EbA practices if there were 
- 

adequate extension services. According to a participant in the FGD at Gonjuolo: 
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"We don't get extension officers when we need them. So, you do these things [EbA 

practices} in your own way and sometimes you don't get the best 

results ... Meanwhile I know that EbA practices are good because they help to 

conserve the environment" 

This view ret1ects the generality of what the focus group discussants felt about the 

limited access to extension services and how it made it challenging for them to adopt 

EbA practices. 

The questionnaire also sought to find out farmers' access to extension services. 

Farmers were asked to indicate whether or not they had access to extension services. 

Approximately 67% of the respondents indicated that they had access to extension 

services, while the remaining 33% indicated they had no access to extension 

services. However, the qualitative data from the Focus Group Discussions showed 

that those who had access to extension services did not receive extension 

information on regular basis and such information came either too late or were not 

appropriate. Furthermore, during key informant interview with the District Director 

of the Department of Agriculture, Wa West, it was revealed that the Department 

does not have any specific initiative/project or action plan on EbA promotion. He 

revealed that the Department's plan of action is drawn in line with MoFA policies 

and the Medium-Term Development Plan of the District, but most of the activities 

do not get implemented due to lack of budget allocations. In his words: 

"We do not have any special intervention to promote EbA. Even most of the 

activities we plan to undertake never get implemented, because we don't have 

enough budget ... " 
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This situation has far reaching implications for farmers' adaptation to climate 

change, the practice of EbA and agricultural productivity, in general, in the District. 

The second major EbA challenge identified was time scale of benefits, which was 

identified as an EbA challenge by 57.7% of the respondents. This was explained by 

a particpant during the FGD in Yeleyiri community in the following words: 

. 'If you plant a tree today, you will only realize its benefit after some 10 years. So, 

some people are not encouraged to do so" 

It was fUIiher argued that: 

,. When I apply organic fertilizer, it is very helpful, only that you will not get the 

benefits that very year. However, it also lasts longer on the land than the chemical 

fertilizers" 

High labour cost of adoption was also a challenge to EbA affecting 49.5% of the 

respondents. It was explained by a discussant in a focus group at Chogsia as follows: 

" .. .for example, 1 use manure on my backyard farm every season and it is always 

a problem between me and my wives. It is difficult to do! I need a lot of labour. So, 

though I have seen its benefits, I cannot do it on the larger farms" 
., 

This was a view that cut across all the focus group discussions 

Also, lesser number of people adopting was identified by 26.0% of respondents. In 

a focus group in Yeleyiri, a discussant revealed that: 
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"It is actually difficult for the few of us who are doing non-burning. You will try to 

conserve all the residues on your farms but ifthose surrounding are not ready to do 

that, they will burn their farms and the fire gets into yours and burn everything" 

Expressing a similar view, a focus group discussant from the Sanuori community 

posited that: 

"Right now, some people are not ready to use EbA practices. So, if you are the only 

one in the midst of people who are not adopting, you also begin to get lazy and 

abandon it" 

The unavailability of appropriate technology was identified by 8.7% of the 

respondents as EbA challenges. Using the use of organic fertilizers as an example, 

a focus group discussant from the Chogsia community intimated that: 

"If there was a way to make the release of nutrients ji-0111 manure faster, it would 

be very helpful. The truth is that, if you are in a hurry you can't use manure to 

increase your crop yield" 

5.3.7 Gender and Adaptation Challenges 

The EbA challenges that were identified through the administration of the 

questionnaire were segregated based on sex to understand if there are any peculiarity 

in the challenges based of the sex of farmers. As shown in Figure 9, all EbA 

challenges were reported in same pattern by both sexes, except for limited extension 

services. While the highest number of male respondents (57%) identified limited 

access to extension as a challenge to EbA, a comparatively lesser number of females 

identified same as a challenge. Rather, the highest number offemale farmers (63%) 
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identified time scale of benefits as a challenge to EbA. This indicates that female 

farmers have more access to extension services than male farmers. This was 

confirmed in the focus group discussions. Apart from that, the data suggest that both 

males and females face the same challenges in similar ways. 
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Figure 9: EbA challenges by Sex 

Source: Author (2017) 
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5.3.8 Ecosystem-Based Adaptation Challenges by Area Councils 

To get a perspective of the EbA challenges across the different area councils, an 

analysis ofthe identified EbA challenges was done by area councils. 
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The results of which was plotted on a comparative bar graph, as shown in Figure 

10. 
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Figure 10: EbA challenges by Area Councils 

Source: Author (2017) 

The Dorimon Area Council had 'Time Scale of Benefits' as the major EbA 

challenge facing farmers, while unavailability of appropriate technology was the 

least EbA challenge identified. This is similar to the situation in the Vieri Area 

Council, where Time scale of Benefits and Unavailability of appropriate technology 
_, 

were identified as the major and least EbA challenges, respectively. It must be 

noted, however, that the Vieri Area Council did not record less people adopting EbA 

practices as a challenge. Farmers in the Ga Area Council also identified cost of 

adoption as their major EbA challenge, while farmers in the Wechiau Area Council 

identified Limited Extension Services as a major EbA challenge. 
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This is an interesting finding to note, because, Wechiau happens to be the District 

capital. However, it was revealed that the Department of Agriculture does not have 

an office in the District capital and therefore, operate from Wa, the Regional capital. 

Another important point is that, all the Area Councils identified unavailability of 

appropriate technology as the least of their EbA challenges. 

Essentially, the identified major EbA challenges differed across the different Area 

Councils, except for the Dorimon and Vieri Area Councils. The Dorimon and Vieri 

Area Councils, understandably, borders each other, to the North-Western part of the 

District. Thus, they do have similar situations. The differences in significance of 

EbA challenges implies that, measures to promote EbA should not be one-size-fit 

all but must consider the peculiarity of each Area Council. 

5.4 Chi-square test of Independence 

Chi-squared test of independence was conducted to establish any associations that 

might exist between EbA challenges and four farmer background characteristics, 

viz, age category, gender, farm size category and area councils of farmers. This was 

deemed necessary to identify challenges that might be peculiar to particular 

category of farmers or locations; and which solutions would need to be well 

targeted. 

5.4.1 Chi-square test for Gender and EbA challenges 

The chi-squared test for Gender and EbA challenges was conducted to test the 

following hypotheses, with results shown in Table 11. 
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Ho: There is no association between EbA challenges and gender of farmers. 

HI: There is an association between EbA challenges and gender of farmers. 

Table 11: Chi-squared t-statistics and Cramer's V statistics for EbA 
challenges and Gender of farmers. 

19~1!~_er and Adoption Challenges 
.--~ 

-------~ 

EbA Challenges Dj Assymp. Sig (p) Cramer's V ~ 

0.804 0.0] 7 ~-----------~ 

Limited Extension 
IServices_ _ 0.061 

10.0001 0.995 0.0001 .. - 

I 

IUnavailability of 
~pp_t:opriate Technology '2.495 0.114 

, 
'0.049 Less ~9.ple adopting 0.499 0.48 

ITime Scale of Benefits 1.685 0.194 

The chi-square t-statistics for all the EbA challenges were lesser than the critical 

value of3.841 at df=l and 5% confidence level. This means that variations in EbA 

challenges between gender are statistically not significant and, therefore, purely due 

to chance. The null hypothesis that 'there is no association between EbA challenges 
.r 

and gender of farmers' was therefore retained. The results imply that both males 

and females in the Wa West District face EbA challenges in similar ways. 

5.4.2 Chi-square test for Age category and EbA challenges 

The chi-squared test for EbA challenges and age category tested the following 
hypotheses, with results shown in Table 12. 

Ho: There is no association between EbA challenges and age categories of farmers. 
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HI: There is an association between EbA challenges and age categories of farmers. 

Table 12: Chi-squarest-statistics and Cramer's V statistics for EbA 
challenges and Age categories of Farmers. 

I~e ~ategor and_ Adoption C_hal!.~ge~ _ 
i 

lEbA Challen es IX2 Value ._k_-- __ +=:..:L.:..:.L..;..-::..:..<~-,-+C.::.....r-,-a_m-,-e_r'.::.....s _V_-I 

~--- 
--I 

! 
-r------~ 

ll.imited 
Services 

Extension 
1.048 

Cost of Adoption 0.321 _.- -- 

·2 :0.592 __ &..071 

2 0.852 --_h3_2 - 

12 

I 

I 
~- 1°·884 

I I 
I ! 

12 :0.106 10.147 ._- --_- 

Less tin 
I 
10.246 ,-'---' 

Time Scale of Benefits 14.496 

I 
10.099 . _ _j Unavailability of 

a ro riate Technolo y _j_~.03~ __ . __ ~2 .10.362 

The chi-square t-statistics for all the EbA challenges were lesser than the critical 

value of 5.991 at df=2 and 5% confidence level. This means that variations in EbA 

challenges between age categories of farmers are statistically not significant and, 

therefore, purely due to chance. The null hypothesis that 'there is no association 

between EbA challenges and age categories of farmers' was therefore retained. The 

results suggest that farmers of all a¥e categories in the Wa West District face EbA 

:. challenges in similar ways. 

5.4.3 Chi-square test for EbA challenges and Farm size category 

The chi-squared test sought to test the following hypotheses, with results shown in 
Table 13. 

Ho: There is no association between EbA challenges and farm size category of 
farmers. 
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HI: There is an association EbA challenges and farm size category of farmers. 

Table 13: Chi-squared t-statistics and Cramer's V statistic for EbA 
challenges and Farm size categories of farmers. 

I VibA Challen es 

---------, 
---- ---------1 

Sig. , 
Cramer's V 

Farm Size Category and EbA Challenges 
i '~-- .- • . • 

Limited Extension Services 1.72 J I0.42L _.--I-0_.0_9_1 __ -'l 
I : 
, I 

'0.458 2 i~~95 0.047 __ -J 

'~ess_j)O()~dol"i<'g_ -r6 - i-- 
Time Scale of Benefits 113.505* 12 ~ ------t-- .. ---- 
'Unavailability of appropriate' I 

!Technology ;5.682 12 

'0. I 67 10. 13 I i t- - -,-- ---F-- --, -- j 
~.001 ~ __ ! 

:0.58 10.1 65 I 
* Significant at df=2 and at 5% confidence level. 

Limited extension services, high labour cost of adoption, less people adapting and 

unavailability of appropriate technology had chi-squared t-statistic lesser than the 

critical value of 5.991 at df=2 and 5% significance level. This means that there is 

no statistically significant association between them and farm size categories of 

farmers. Thus, variations that exist between these EbA challenges and the various 

farm size categories are due to chance. Therefore, the null hypothesis that, 'there is 

no association between EbA practices andfarm size category' was retained for these 
,r 

EbA practices. However, longer timescale of expected benefits was found to be 

associated with farm size categories of farmers, with x2(2) =13.505>5.991; 

(p)0.001<0.05. The Cramer's V statistic of 0.255<0.3, showed that the association 

is moderate. This result suggests that longer timescale od expected benefit, as an 

EbA challenge, affects farmers differently depending their farm sizes. This is 
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explained by the findings from the FGDs that, farmers with smaller farm sizes are 

more concerned with this challenge than those with larger farm sizes. 

Understandably, farmers with smaller farm sizes are basically subsistent and mostly 

farm with the sale objective of feeding their families. As such, they are more 

concerned getting the benefits of practices adopted within the immediate season. 

However, the reality of farmers with larger farm sizes is different, in that, they have 

gone beyond subsistence and begin to consider benefits of EbA practices beyond 

the immediate season. 

5.4.4 Chi-square test for Area Councils and EbA challenges 

The chi-squared test of impendence tested the following hypotheses, with results 

shown Table 14. 

Hs: There is no association between EbA challenges and Area councils of farmers. 

HI: There is an association between EbA challenges and Area councils of farmers. 

Table 14: Chi-squared t-statistics and Cramer's V statistics for EbA 
challenges and Area councils of farmers 

Area_C~un~!!s ~!1E E.!?~.C~_all~,!g~s __ .... . __ ..,- ...- -; 
I 

I I Assymp. Sig. 
E~A Challen --- t !£llu; . - tJ: ;iP. - Cramer'sJ' __ 

lLimited Extension §~!~ices 77.329* ---f1- 1~0001 0.61 
I I I I 
Cost ofAdoption 151.012* 4 0.0001 0.852 

.Less people a?_opting '30.705* '4 :0.0001 _ iO.3~--- ---~ 

'Time Scale of Benefits 141.993* 4 00001 10449 I 
I -+---- --- -r --tl .~ ---l ---1 
Unavailability 0 I 
~ropriate Technology _l!!J.035:_ _ ~ _.. "":Q_.0_00_1 0.731 -' 
*Significant at df=4 and 5% significance level 
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The test result showed that all EbA challenges have chi-squared t-statistics greater 

than the critical value of 9.488 at df=4 and 5% confidence level. Thus, all EbA 

challenges significantly vary across the five area councils. All EbA challenges also 

had p-values of 0.0001, which implies that the risk of rejecting a correct null 

hypothesis in 0.0 I %. As such, the null hypothesis that, 'there is no association 

between EbA practices and Area councils of farmers' was rejected in favor of the 

alternative hypothesis that, 'there is an association between EbA challenges and 

area councils of farmers. Cramer's V statistics showed a strong association; thus, 

all EbA challenges had Cramer's V scores greater than 0.3. 

The implication is that, the challenges that farmers face in adopting EbA practices 

vary depending on the Area council a farmer comes from. Therefore, any 

interventions to address these challenges must consider the peculiarity of each Area 

council as a one-fit-all measure may be effective for one Area council but 

inappropriate for others. 

The study revealed that the majority of farmers were faced with limited access to 

appropriate extension services. This has the tendency to affect the effectiveness of 

EbA practices used by farmers. It also has implications for the sustainable use of 

EbA practice, since farmers trythem out on their own and would likely abandon 

those if they do not get the expected results. 

This supports the conclusion of Jha et al. (2014) that, limited technical assistance is 

a key challenge to the adoption of some EbA practices. Citing integrated pest 

management and other 'complex' EbA practices as example, they asserted that, 

most at times farmers are faced with the use ofEbA practices that demands technical 
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guidance to be effectively implemented. But as smallholder farmers do not often 

have adequate access to technical advice, it limits their understanding and skills 

needed to effectively adopt some EbA practices. 

Similarly, Vignola et al. (2015) stated that limited access to extension services is a 

challenge to the adoption and effectiveness of EbA practices among small holder 

farmers. Studies by Kusakari et al. (2014), Boafo et al. (2014) and Abdulai et al. 

(2017), all recognized that limited access to extension services is a major challenge 

to agriculture in general in the Wa West District. 

The study also revealed that, the use of some EbA practices involved a high cost of 

labour. The use of organic fertilizers and tree planting were identified as EbA 

practices that have high labour requirements. Additionally, longer timescale of 

benefits was identified as the second dominant EbA challenge face by farmers. Tree 

Planting was identified by farmers as one of such practices. This agrees with the 

arguments of Jha et al. (2014) and Vignola et al. (2015) that, some EbA practices 

involve a high cost of initial investment, which presents a challenge to farmers who 

might be faced with the immediate problem of increasing crop yields. This presents 

a trade-off between high initial investment and longer-term benefits. Vignola et al. 

(2015), concluded that, timescale of expected benefits ofEbA practices, such as tree 

planting, serves as a challenge to most smallholder farmers. 
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CHAPTER SIX 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

6.1 Summary of Major Findings 

This chapter gives a summary of the major findings of the study, conclusions 

reached and recommendations for policy and further research actions. The study 

sought to assess smallholder farmers' adaptation to climate change using EbA 

strategies. The study specifically: (I) investigated the EbA practices adopted by 

smallholder farmers in the Wa West District (2) assessed the benefits of EbA 

practices for climate change adaptation and (3) investigated the challenges farmers 

face in the use EbA to climate change. 

6.1.1 EbA Practices used by Smallholder Farmers 

The study revealed that smallholder farmers use a combination of EbA practices to 

adapt to climate change in the Wa West District. The three most widely adopted 

EbA identified are planting of trees (agroforestry), crop rotation and the use of 

organic fertilizers, while the three least adopted are irrigation, mulching and 

intercropping. It was revealed that live-fencing and live-staking are two important 

emerging EbA practices adopted by farmers in the study area. The study further 
., 

revealed that farmers adopted different EbA practices to address different and 

multiple climate related challenges. 

The study also showed that farmers' adoption of EbA practices is influenced by 

factors including age, sex and farm size. For instance.jilder farmers were found to 

be adopting less labour-intensive practices, more female farmers were adopting tree 
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planting, while lesser farmers with larger farm sizes adopted the use of organic 

fertilizers. 

Farmers demonstrated a good level of understanding of how the EbA practices 

helped them adapt to climate change impacts, as they explained the use of each EbA 

practice in relation to the management of climate change impacts. 

6.1.2 Benefits of the Adoption of EbA Practices 

It was revealed that smallholder farmers in the study area derived multiple benefits 

from the adoption of EbA practices. The three most important benefits of EbA, as 

ranked by farmers, were increased crop yields, increased soil fertility and provision 

of windbreaks, while beautification of the environment, provision of shade and 

reduction in soil erosion were ranked the three least important benefits. 

Diversification of sources of income was also identified as an important EbA 

benefit. 

The study further revealed that, different EbA practices provided different (and in 

some cases multiple benefits) adaptation benefits to farmers. Farmers also 

acknowledged that not all EbA practices offered short-term benefits. Planting of 

trees and use of organic fertilizers were identified to provide more longer-term 
., 

benefits than immediate benefits. 

6.1.3 Challenges Associated with the use of EbA by Farmers 

The study showed that inadequate provision of appropriate extension information 

serves as a major challenge to the effective adoption of EbA practices in the Wa 
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West District. Extension information provrsion IS revealed to be either 

inadequate/irregular or not appropriate for EbA adoption. This hinders the effective 

practice of EbA by farmers. That apart, EbA is also confronted by challenges such 

as timescale of adaptation benefits, high labour cost, less people adopting some 

practices, and unavailability of appropriate technology. One paradoxical challenge 

identified is the employment Fulani Herdsmen and the inaccessibility of manure to 

cattle owners. It was revealed that when farmers who own cattle employ Fulani 

Herdsmen to take care of the cattle, such farmers do not have access to the animal 

manure and would have to beg for it from their employees (the herdsman). The other 

twist to it is that, these herdsmen often allow the cattle to destroy trees planted on 

farmlands and eat up crop residues intentionally left on farmlands. However, 

addressing this challenge becomes a challenge in itself, as the animals are owned 

by the affected farmers or close relatives. Thus, grazing of cattle was found to hinder 

the sustainable adoption of some EbA practices. 

EbA challenges were found not to differ by sex except for limited extension 

services, which was more a challenge to male farmers than female farmers. This is 

explained by the presence ofNGO projects in the area, such as the MEDA GROW, 

which targets only women farmers. However, major EbA challenges were found to 

differ across the various Area Councils, except for the Vieri and Wechiau Area 

Councils which had the same major challenge. 
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6.2 Conclusions 

6.2.1 EbA Practices used by Farmers 
Following the major findings, this study concludes, in line with previous studies, 

that EbA practices are widely practised among smallholder farmers and have been 

adopted by farmers for a longer period of time now, based on indigenous 

knowledge. Planting of [economic] trees (agroforestry) has a high potential and can 

be promoted in the District to further diversify farmers' incomes. The study asserts 

that farmers are introducing innovative practices hitherto less known in the study 

area, such as live-fencing and live-staking, which are considered EbA practices. 

Farmers in the Wa West District do understand and adopt combinations of EbA 

practices for different and multiple adaptation purposes. 

6.2.2 Benefits of the Adoption of EbA Practices 
On the benefits of EbA, the study concludes that, EbA practices offer several 

benefits to smallholder farmers in the study area which contributes to reducing 

farmer vulnerability to climatic stresses, while enhancing sustainable yields. The 

most important benefits of EbA practices, in the view of farmers, are increase in 

crop yields and improved soil fertility. Thus, smallholder farmers adopt EbA 

practices that contribute most towards increased yields and improving soil fertility. 
_, 

EbA also offers environmental co-benefits by conserving farmlands and enhancing 

soil micro-organism ecosystems. Therefore, it can be concluded that, the use ofEbA 

by farmers contribute to the attainment of some components of human wellbeing 

including, security (resource security and Disaster Risk Reduction) and basic 

materials for good life (food, due to increased crop yields), as outlined by MEA 

(2005). 
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6.2.3 Challenges Associated with the use of EbA by farmers 

The study argues that limited access to appropriate extension services is a major 

challenge to EbA adoption by smallholder farmers. Additionally, farmers are 

confronted with a number of challenges including, labour cost of adoption, 

timescale of adaptation benefits and indiscriminate grazing of cattle under the care 

of Fulani Herdsmen, which affect the sustainability ofEbA adoption. 

6.3 Recommendations 

Based on the major findings and conclusions drawn, recommendations were made 

on the various objectives of the study. 

6.3.1 EbA Practices used by Farmers 

It is recommended that the District Assembly should include the promotion of cash 

trees such as Cashew and Mango production to take advantage of the existing farmer 

experience and interest in tree planting (agroforestry) as an EbA. 

6.3.2 Benefits of the Adoption of EbA Practices 

The study recommends that further research should conduct the costs & Benefits of 

using various EbA practices, to ascertain which of them are most beneficial to 

farmers in the short-term. 
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6.3.3 Challenges Associated with the use of EbA Practices by Farmers 

The study recommends that, the District Assembly, through the District Department 

of Agriculture, should establish and maintain working collaborations with NGOs in 

the District to deliver strategic extension information using mobile extension 

innovations such as voice messaging and 'Talking Books'. 

It is further recommended that Government Policy on Agricultural Development 

should provide supportive and integrated packages that specifically promotes EbA. 

For instance, Government policy on inputs subsidies should be expanded to include 

organic fertilizers and tree seedlings. 

_, 
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APPENDICES 
Appendix A 

Questionnaire for Model Farmers 

UNIVERSITY FOR DEVELOPMENT STUDIES 

FACULTY OF INTEGRATED DEVELOPMENT STUDIES 

Department of Environment and Resource Studies 

TOPIC: ASSESSMENT OF SMALLHOLDER FARMERS' USE OF 
ECOSYSTEM-BASED ADAPTATION TO CLIMATE CHANGE IN W A 

WEST DISTRICT 

This interview is part of a survey to assess smallholder farmers' use of 
ecosystem-based adaptation approaches to climate change in the Wa West 
District. The survey seeks to gather information that will help in exploring the 
benefits and challenges associated with the EBA approaches used in the Wa 
West District. 

Information given in this interview is confidential and is needed solely for the 
purposes of research and shall be treated' as such. 

Community Name: . 
AreaCouncil . 
Date of Interview: . 
Form 10: . 
GPS Coordinates: . 

_r 

BACKGROUND INFORMATION 

1. Are you a farmer? (If no discontinue interview). 
DYes 
o No 

2. How long have you been farming? . 

3. Sex (Tick) [ ] Male [ ]Female 
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4. Age . 

5. What is your household size? . 

6. Do you have access to extension services? 

DYES 
o NO 

7. If yes, what is your source of extension information? 
o Agriculture Extension Agents 
o NGO officers 
o Radio 
o Community Extension Volunteer 
o Others 

8. Do you get access to credit for your farming activities? 
DYES 
o NO 

9. Do you own your farm land? 
DYES 
o NO 

10. What is your highest education level attained? 
o Never attended school 
o Primary School 
o Middle School 
o JHS 
o SHS 
o Tertiary 

.t 

ECOSYSTEM-BASED ADAPT A TION PRACTICES 
11. Are you aware of any EBA practices can be used to adapt to climate 

change? 
DYES 
o NO 

12. How do you adapt to changing climate conditio-ns in your farming 
activities? (Select all that apply). 
o Planting trees 
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o Use of water conservation practices 
o Use of intercropping 
o Use of organic fertilizers 
o Planting Cover crops 
o Changing crops cultivated 
o Use of Early Maturing Varieties 
o Non-burning of farm residues 

13. How long have you been using the following adaptation practices? (Ask for 
options chosen above) 
o Planting trees . 
o Use of water conservation practices . 
o Use of intercropping . 
o Use of organic fertilizers . 
o Planting Cover crops . 
o Changing crops cultivated . 
o Use of Early Maturing Varieties . 
o Non-burning of farm residues . 

14. How will you rate the suitability of the following EBA practices for 
adapting to climate change impacts in your locality? 

Practice Ranking 
VERY HIGH MODERATE LOW VERY 
HIGH LOW 

Planting Trees 
Use of Early 
Maturing 
Varieties 
Use of Organic 
Fertilizers 
Intercropping 
Planting Cover 
Crops 
Non-burning of 
Farm Residues 
Change of crops 
cultivated 

15. What is your major reason for using EBA practices? 
o Changes in rainfall pattern 
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o Land Degradation 
o To improve quality of food 
o High Cost of using external inputs 

BENEFITS AND CHALLENGES OF ECOSYSTEM-BASED 
ADAPTATION 

16. What ecosystem services are available in your community? (Tick all that 
apply from each of the categories). 

Provisioning Regulatory Cultural 

Ecosystem Wild Food D Flood Regulation D Sacred Grooves D 
Services 

Fresh Water D Disease Regulation D Sacred Trees D 

Fuel Wood D Water Purification 0 Protected Areas 0 

Timber D Pollination Insects 0 Others (specify) 

Medicinal Plants D Others (specify) 
Others (specify) 

17. How will you rate how the following ecosystem services help in reducing 
climate change impacts? (Tick appropriate ranking for each ecosystem 
service). 
CATEGORY/SERVIC Ranking 

ES 
Provisioning VER HIG MODE RAT LO VER 

Y H E W Y 
HIG LOW 
H 

Wild Food ., 

Fresh Water 

Fuel Wood 

Timber 

Medicinal Plants - 

Regulatory 
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Flood Regulation 

Disease Regulation 

Water Purification 

Pollination Insects 

Sacred Grooves 

Sacred Trees 

Protected Areas 

18. Are there any benefits of EBA practices in adapting to climate change? 
DYES 
D NO 

19. What are the benefits of using EBA practice(s), chosen in question 15 
above? 
D Increase crops yield 
D Reduce production cost 
D Improve soil fertility 
D Beautify the environment 
D Provision of shade 
D Provision of windbreaks 
D Reduce pests and diseases 
D Reduce erosion 

20. How will you rank the potential ofEBA practices to reduce the following 
climate change impacts on Ysmr farming activities? 

ERRACTIC RAINFALL 
Practice Ranking 

VERY HIGH MODERATE LOW VERY 
HIGH LOW 

Planting Trees 
Use of Early 
Maturing - 
Varieties 
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Use of Organic 
Fertilizers 
Intercropping 
Planting Cover 
Crops 
Non-burning of 
Farm Residues 
Change of crops 
cultivated 

PEST AND DISEASE INFESTATION 
Practice Ranking 

VERY HIGH MODERATE LOW VERY 
HIGH LOW 

Planting Trees 
Use of Early 
Maturing 
Varieties 
Use of Organic 
Fertilizers 
Intercropping 
Planting Cover 
Crops 
Non-burning of 
Farm Residues 
Change of crops 
cultivated 

FLOODING 

Practice Ranking 
VERY HIGH MODERATE LOW VERY 
HIGH' LOW 

Planting Trees 
Use of Early 
Maturing 
Varieties 
Use of Organic 
Fertilizers 
Intercropping 
Planting Cover 
Crops 
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Change of crops 
cultivated 

Non-burning of 
Farm Residues 

PROLONG DROUGHT 

Practice Ranking 
VERY HIGH MODERATE LOW VERY 
HIGH LOW 

Planting Trees 
Use of Early 
Maturing 
Varieties 
Use of Organic 
Fertilizers 
lntercropping 
Planting Cover 
Crops 
Non-burning of 
Farm Residues 
Change of crops 
cultivated 

21. Which of the following challenges do you face in using the EBA adaptation 
practices me? 
o Time scale of benefits 
o Cost of adoption 
o Less people adopting 
o Limited Extension services 
o Unavailability of appropriate Technology 
o Other (specify) 

22. Which of these challenges will you consider to be the most important to 
you? 
o Time scale of benefits 
o Cost of adoption 
o Less people adopting 
o Limited Extension services 
o Unavailability of appropriate Technology 
o Other (Specify) 
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Appendix B 

Interview Guide for Focus Group Discussions 

UNIVERSITY FOR DEVELOPMENT STUDIES 
FACULTY OF INTEGRATED DEVELOPMENT STUDIES 

Department of Environment and Resource Studies 
Introduction 

Before we start our discussion, 1 would like to explain afew rulesfor us to go by. 
There is no right or wrong answer in this discussion. All opinions are valid and 
should be given audience whether you agree with them or not. Additionally, you 
may not want to have your opinions given here discussed elsewhere; so we should 
not discuss other people's opinions afterwards. 1 would urge everyone to feel free 
and actively participate in the discussions. 

1. Climate Change 
a. What is your understanding of the issue of Climate Change? 
b. What changes have you observed since the last 20 years? 

Probe- rainfall, temperature, winds etc 
c. What in your view are the causes of climate change? How do those 

things lead to climate change? 
Probe- What are the human causes of climate change? 

d. What makes issues of climate change so important? 
2. Ecosystem -Based Adaptation 

a. In the face of climate change have you changed the way you do your 
farming activities? In what ways? Probe for response to changes in rainfall, 
winds, temperature, other biodiversity changes. 
b. What farming practices do you employ to ensure that you conserve the 
flow ecosystem services? 

3. Benefits of Ecosystem Based Adaptation 
a. What are some of the ecosystem services available to you? 
b. How do you use these ecosystem services to adapt to climate 

change? 
c. What benefits do you get by using EBA? Probe for the 

environment, human, etc? 
d. What do you stand to lose if we don't use EBAs in our farming 

activities? 
e. In what ways do EbA practices help increase your crops yields? 
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4. Challenges with Ecosystem Based Adaptation Approaches 
a. Can you explain what difficulties you face in using ecosystem-based 

approaches to adaptation? 
Probe by asking for difficulties associated with use of examples ofEBA 
practices. 

b. What would make it easier for farmers to use EBA approach to 
adaptation? 

c. Are you aware of any programs that are being implemented by the 
Department of Agric to promote the use of EBA adaptation practices? 
Can you explain what the programs entails? 

d. Explain why you may not use certain EBA practices? Probe for 
examples of EBA practices. 

5. What are your views on access to agricultural extension services in the 
community? 

6. Is there anything important that you might want to add? Anything 
important to this topic which we might have overlooked? 

Thank you for your active participation in this discussion. Your opinions 
have offered deep insights into the issues and will be very useful for the 
purposes of this research work. I will be calling 011 you if there is the 
need to clarify anything . 

. , 
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Appendix C 

Interview Guide for Key-informant Interviews 

............................................................................................ 

UNIVERSITY FOR DEVELOPMENT STUDIES 
FACULTY OF INTEGRATED DEVELOPMENT STUDIES 

Department of Environment and Resource Studies 

Introduction 

This interview is part of a research work that seeks to explore the use of 
Ecosystem Based Adaptation by smallholderfarmers in the Wa West District. It 
seeks to explore the associated benefits and chaLlenges as well. As a key 
stakeholder in the area, your views and insights will be very much appreciated. 
Any information given in this interview shall be confidential and be used solely for 
the purposes of research. 

1. Climate Change Adaptation 
a. How do your organization support farmers to adapt to climate change 

in the Wa West District? 
b. How effective are these interventions? 
c. How best do you think farmers can deal with the impacts of climate 

change? 

1. Ecosystem -Based Adaptation 

a. What is your understanding ofEBA adaptation? 
b. What are the EBA approaches used by farmers in the Wa West 

District? 
c. What farming practices do farmers employ to maintain the flow of 

Ecosystem services? 

Probe - Please elaborate on each 
Probe for those that seek to maintain provisioning, regulatory, support 
and cultural services. 

2. Benefits of Ecosystem Based Adaptation 
a. Explain why you might think EBA adaptation is beneficial? 

Probe; to the farmer, to the en vironment etc 
b. Do we lose anything if farmers do not use EBA approaches to 

adaptation? Please specify what we will be losing? 
3. Challenges with Ecosystem Based Adaptation Approaches 
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a. Can you explain what difficulties farmers face in using ecosystem-based 
approaches to adaptation? 

Probe by asking for difficulties associated with use of examples of EBA 
practices. 

b. What would make it easier for farmers to use EBA approach to adaptation? 
c. Are there any programs that are being implemented by your department to 

promote the use ofEBA adaptation practices? Can you please each of them 
d. d. If there are no EBA specific projects, why are there none? What makes 

it difficult to implement some? 

4. Is there anything important that you might want to add? Anything important to 
this topic which we might have overlooked? 

Thank you for honoring this interview. Your expert opinions have 
offered deep insights into the issues and will be very useful for the 
purposes of this research work. I will be calling on you if there is the 
need to clarify anything. I will surely share with you the outcomes of this 
work when it is completed . 

. r 
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