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[bookmark: _Toc127242996]ABSTRACT
It has been recognized that Africa is predominantly vulnerable to climate change and that this vulnerability is instigated by the continent’s rising poverty levels, weak adaptive capacity, over reliance on rain-fed subsistence agriculture and weak institutional and economic capacity. This study looked at the connection between sustainable urbanization and climate change adaptation in urban Wa of the Upper West Region of Ghana. The research respondents for the study were officials from the Ministry of Food and Agriculture, Farmer groups, small holder farmers, and officials from the Ghana Meteorological Station, Non-Governmental Organizations, Civil Society Groups, youth and adults in the Wa urban area to ascertain the effects of climate change adaptation on sustainable urbanization. The study used a hybrid methodology to gather both quantitative and qualitative information. Two focused group discussion was conducted to assess the sustainability of climate change adaptation strategies, effects of urbanization on climate change and measures employed to mitigate climate change challenges in the Wa urban area. The findings showed that the climate change's effects on livelihood activities and people's own initiatives both had a role in Wa's climate change adaptation. Through public education regarding the climate, the Department of Agriculture and several organizations that are not governmental working in urban Wa as well influenced adaption efforts. Effective adaptation is hampered by issues like restricted access to resources, the failure of some initiatives, and a scarcity of knowledge regarding adaptation. The paper states that the local assembly should take the lead in environmental protection by passing a variety of bylaws to safeguard environmental assets and by encouraging local initiatives like tree planting and water and soil conservation plans. Urban Wa as a whole also has to put in place an integrated urban planning framework. 
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[bookmark: _Toc127243003]1.1 Background of the Study
It has been recognized that Africa is predominantly vulnerable to climate change and that this vulnerability is instigated by the continent’s rising poverty levels, weak adaptive capacity, over reliance on rain-fed subsistence agriculture and weak institutional and economic capacity (Boko et al., 2007). Studies (Schlenker & Lobell, 2010; Antwi-Agyei, 2012) have highlighted that sub-Saharan Africa’s (SSA’s) agriculture production and related livelihoods will be severely compromised by climate change, a situation described as a new security threat. Forecast of climate impacts indicates progressively severe negative effects, such as protracted and more severe droughts (Boko et al., 2007; Christensen et al., 2007), increasing mean annual temperatures, increase evapo-transpiration, losses and reduction in soil moisture content (Boko et al., 2007).
These woeful predictions are expected to reduce net crop revenues by 90% by the year 2100 with rippling consequences that can further exacerbate current poverty levels and promote underdevelopment in SSA (Sissoko et al., 2011). Sub-Saharan Africa is largely characterized by smallholder agricultural households living in rural areas and producing mainly to subsist. Sub-Saharan Africa’s rural economy remains strongly based on agriculture relative to other regions. Agriculture in SSA (excluding South Africa) employed 63% of the population and generated 25% of the GDP of these countries in 2008 (IAASTD, 2009). These agricultural production systems are largely based on smallholder farms. Smallholder farms, when defined as being 2 ha or less, represent 80% of all farms in SSA and contribute up to 90% of the production in some SSA countries (Livingston et al., 2011). A large percentage of these smallholder farmers are women, responsible for key components of household production such as weeding, harvesting and processing. The Food and Agriculture Organization (FAO, 2011) estimates that approximately half of SSA farmers are women and the share of female farmers rose slightly since 2008. Women often independently grow non-cereal crops for income and are increasingly heading rural households due to male urban migration. As in other regions, SSA’s agricultural households have varying levels of diversification in income sources beyond agriculture – though agriculture remains the dominant source of livelihood in poorer countries and poor regions within less poor countries (Livingston et al., 2011).
Climate change is perhaps one of the most serious environmental threats facing agriculture and rural livelihoods in SSA today. It is projected that crop yield in SSA may fall by 10 – 20% by 2050 or even up to 50% due to climate change, particularly because the region’s agriculture is predominantly rain-fed (World Bank, 2010) and hence fundamentally dependent on the vagaries of the weather. As governments of SSA countries strive to overcome poverty and advance economic growth, climate change threatens to deepen vulnerabilities, erode hard-worn gains and seriously undermine prospects for development.
According to Adebayor (2012), the effects of climate change, economically, socially and environmentally, have been a bane on sustainable agricultural production and food security in SSA endangering the livelihood of two-thirds of the population who work within the agricultural sector. Agriculture in SSA continues to suffer from climate change due to temperature rising and rainfall frequency and intensity fluctuating (Mendelssohn et al., 2000). Climate change has negatively impacted on SSA countries because of their low human adaptive ability to foresee increases in tremendous events resulting from widespread poverty, heavy reliance on rain-fed agriculture, lack of economic and technological resources, insufficient safety nets and educational progress (Bako, 2013).
Adaptation is one major policy option for reducing the negative impact of climate change (Adger, 2003; Kurukulasuriya et al., 2006). However, the ability to identify a climate problem and respond to it appropriately depends upon awareness of the existence of the challenge. Due to this, SSA is predicted to be among the most vulnerable regions to climate change (IPCC, 2014), and because of the reliance on rainfall and other natural systems, rural households, who constitutes 65% of the total population in SSA (FAO, 2011) are the primary victims of climate change.
Climate change issues have continued to increase over the years. That is because human activities like fossil fuel usage, excavation, and greenhouse emissions continue to drastically change the climate negatively. For instance, burning fossil fuels continues to release greenhouse emissions/gases like carbon dioxide, methane, and nitrous oxide in large quantities. And the lower atmosphere of the earth traps these gasses thereby affecting the global climate (Dhakal, 2010).
According to statistics, global warming affects the climate in different ways. However, the earth has experienced a general temperature increase of 0.85 degrees centigrade over the last 100 years. Such statistics show that this increase will eventually pass the acceptable thresholds in the next 10 years or less and this will have dire consequences on human health. It is estimated that temperatures will continue to rise by an average about 0.6℃, 2.0℃, and 3.90C by the year 2020, 2050 and 2080 respectively (Dhakal, 2010).

Rainfall is predicted to decrease on average by 2.8%, 10.9% and 18.6% by 2020, 2050 and 2080 respectively in all agroecological zones except the rainforest zone, where rainfall may increase. (Osei et al., 2018) Ghana’s long-term vision for addressing climate change is captured in the National Climate Change Policy (NCCP) as to ensure a climate-resilient and climate-compatible economy while achieving sustainable development through equitable low-carbon economic growth for Ghana (MESTI, 2013). Using 2019 as a base year, where Ghana’s greenhouse gas (GHG) emissions were estimated at 58.8 MtCO2e, Ghana aims to achieve absolute emission reductions of 64 MtCO2e by 2030 (Konrad, 2020). In terms of Global and regional GHG emissions, the International Energy Agency (IEA) estimated that the urban areas contributed 67% and 71%, respectively, to the global primary energy demand and energy-related CO2 emissions for the year 2006. CO2 is estimated to increase to 76% by 2030 (Dhakal, 2010).
The number of people living in Africa exceeded the one billion mark in 2009 out of which 395 million subsisted in cities (UH-HABITAT 2012). Predictions are that if unchecked, this number will be threefold the current figure by 2050. Such congregation of people in African cities can have both negative and positive effects. The negatives include social exclusion and environmental degradation among others. The positives on the other hand may include the power to revolutionize and house more people within a smaller area at a lower cost. Africa’s urbanization has also led to intense expansion and changes in land use patterns (Osumanu 2009). The expansion, mainly in the form of residential and industrial development, has drastically changed the physical environment. At the core of the expansion are combinations of natural forces which work together with other anthropological landscapes to give meaning to the whole expansion process (Alnsour 2016).

In contemporary times, unchecked urban expansion and land cover changes in cities of developing countries have attracted substantial attention from urban geographers due to their consequence on peri-urban livelihoods (Rahman 2016). The renewed interest by academics is because of a combination of two issues; competition for land and shrinking open spaces that are adversely affecting both city planning and the overall standard of living (Waddell 2000). Meanwhile literature indicates that how land is put into use in cities is the product of interaction of non-human and anthropological factors over a period of time (Owoeye and Popoola 2017). Such interface does not function in void but rather in response to institutional structures, laws, resources, and social influences (Alnsour 2016).
The urban poor in many cases have fewer resources to adapt to climate change. For example, people living in large settlements on flood plains around Accra are extremely vulnerable to natural disasters. Cities are centres of economic growth of a country but urbanization also lead to enhanced energy use and higher GHG emissions. 
Urbanization, which is the physical growth of urban areas due to the concentration of people and economic activity, contributes immensely to climate change.   It represents the most important social transformation in the history of civilization (UN-Habitat, 2004). Urbanization has proven to be pivotal for economic growth and the wealth of nations. Bringing with it enormous benefits such as employment, education, innovation, welfare, social structures, and institutions. Today more than half the world's population live in urban areas. It has been projected that by 2050 this figure will reach to 70% at which point 6.3 billion people will be living in cities (UNDESA, 2015).

Rapid urban growth is coming at a price. Indeed, one might say that the process of urbanization is a focal point for many environmental concerns: the urban area serves, in effect, as a major stage on which environmental change plays itself out. If one takes a dim view of such changes, then urbanization tends to be criticized for the evils it unleashes. Yet if one takes a positive view of socio-economic change, then urbanization is claimed to produce many benefits. Urban residents typically benefit from better forms of education, improved medical care, the availability and distribution of information, and the greater supply of life-sustaining goods, such as food and shelter (Yigitcanlar et al., 2015). 
Environmental degradation, climate change, poverty and inequity appear to be common problems in cities due to the poor quality of urban environments. It is considered that unless sustainable development principles are adopted in urbanization practices, the projected urban growth will further compromise the sustainability of cities.
Consequently, sustainable urbanization has emerged as a dynamic process that considers the various environmental, social, economic, and governance factors (Mori & Yamashita, 2015; Shen et al., 2011). According to the European Commission (2006), sustainable urbanization is seen as the challenge to solve both the problems experienced within cities and the problems caused by cities, recognizing that cities themselves may provide many potential solutions. The concept is often characterized by issues such as the proper use of resources to guarantee generational equity, protection of the natural environment, minimal use of non-renewable resources, economic vitality and diversity, community self-reliance, individual well-being, and satisfaction of basic human needs (Choguill, 1996; Hardoy et al., 1992). Therefore, sustainable urbanization is not a simple process. It requires the consideration of all aspects of sustainability within the context of the opportunities and challenges posed by the massive scale of global urbanization. Socio-cultural factors are particularly important in defining the context that shapes the sustainable urbanization agenda of cities (Dempsey et al., 2011).
It is argued that, to move towards sustainable urbanization, it is important that cities learn from experiences and to develop new ideas and approaches to adapt to a wide range of concerns including climate change (Shen et al., 2013). Climate change adaptation measures can be learned from successful models of sustainable urbanization around the world. Previous studies confirm that learning from ‘experiences in best practices’ help to mirror good results, accelerate innovation and improve financial sustainability (Shen et al., 2011; UNDESA, 2010). Best practices experiences are understood as the knowledge gained from the formulation and application of strategies and can be used when implementing sustainable development principles in urban contexts. This knowledge gained includes the process of selection of areas of intervention, methods, technologies and monitoring indicators (Shen et al., 2013). Therefore, best practices are considered outstanding contributions that improve living environments. They are successful initiatives that demonstrate a tangible impact on enhancing quality of life. Best practices are derived from effective partnerships between the public, private and civic sectors of society. They are socially, culturally, economically and environmentally sustainable (UN-Habitat, 2004). The criteria for best practices in sustainable urbanization is well established and agreed upon by international organizations including the UN-Habitat and the World Bank (Kreimer, 1997; UN-Habitat, 2004). According to these criteria, a best practice in sustainable urbanization should:
i. Demonstrate a positive and tangible impact on improving the living environment of people particularly the poor and disadvantaged.
ii. Be based on a partnership between at least two of the major actors (e.g., central government, local authority, the private sector, and non-governmental organizations).
iii. Result in lasting changes that lead to effective legislation, regulatory frameworks, social policies, institutional frameworks, or transparent and accountable management systems.
iv. Inspire action and change, including change in public policy.
v. Promote gender equality and social inclusion.
vi. Innovate within the local context.
Notwithstanding the considerable importance devoted to investigating the determinants of adaptive capacity to climate change around the world (Smith & Pilifosova, 2001; Adger, 2003; Adger et al., 2004; Jones et al., 2010; Moser & Ekstrom, 2010; Jones & Boyd, 2011; Piya et al., 2012; Young et al., 2009; Barnett et al., 2013), the available empirical evidence on determinants of adaptive capacity among rural households has so far been on large scale and extremely disintegrated.
Determinants of adaptive capacity among rural households are better assessed at the household level, since adaptive capacity can vary dramatically between households, individuals, communities, and places making larger scale analyses misleading. Also, insufficient pragmatic evidence is available on the determinants of small rural households’ adaptive capacity to climate change in the Upper West Region of Ghana and the country at large. (Yaro, 2006),



[bookmark: _Toc127243004]1.2 Problem Statement
Rising temperatures and changing weather patterns threaten to submerge some cities while causing others to dry up.  (Sarah Chapman et al., 2017). These opposing challenges increasingly threaten lives and livelihoods in many countries as rapid urbanization is making cities even more densely populated.  Urbanization in developing countries has come with its problems/challenges including climate change. Some problems associated with urbanization are: high population density due to rural-urban migration, inadequate infrastructure, flooding, pollution, increase in crime, and poverty.
The threats of climate change as a result of rising temperature of the earth’s atmosphere, rising sea levels, ecosystem collapse, and many more are real and equally staring.  Cities therefore need to adhere seriously to climate change adaptation strategies in their quest to getting urbanized sustainably. Increasing urbanization has significant implications for climate change and vice versa. Hence, the impacts of climate change and urbanization are interrelated and needs to be tackled side by side. Cities have increased temperatures as compared to rural areas, there need to be deliberate creation of awareness of the causes and effects of these climate variations. Cities contain the majority of earth’s inhabitants as more and more people live in cities. Peoples’ activities generate greenhouse gases – automobiles and industries use fossil fuels, city folks use electricity/energy, water, food, and other consumables. Complex buildings are built in cities and the construction industry has a huge impact on the environment and climate. The Urban Heat Island (UHI) effect occurs in cities, particularly the city centres which are the hottest spots in the cities (Huang and Lu, 2015). All these contribute one way or another to global warming. Chan et al. (2016) document that if cities are unsustainable, they contribute more towards global warming as cities themselves warm up.

Urbanization, climate change and cities are intricately related as change in any one will affect the others. The human population has lived a rural lifestyle through most of history. The world’s population is quickly becoming urbanized. In 1950, less than 30% of the world’s population lived in cities. This number grew to 47% in the year 2000 (2.8 billion people), and it is expected to grow to 60% by the year 2025.The world’s urban population is expected to increase to 84 % by 2050, i.e. from the 3.4billion in 2009 to 6.3 billion in 2050. All these means more and more people will be living in urban areas, as more and more people migrate to cities. There are many challenges and opportunities for sustainable development in cities that need to be addressed. Sarah Chapman et al (2017).
[bookmark: _Toc127243005]1.3 Research Questions
The main question guiding this study is: how does climate change adaptation connect with sustainable urbanization in urban Wa?
The specific questions are:
i. How does urbanization in urban Wa contribute to climate change?
ii. How does climate change affect residents of urban Wa?
iii. How do residents of urban Wa adapt to the impacts of climate change?
iv. How to assess the sustainability of climate change adaptation strategies by residents in urban Wa

[bookmark: _Toc127243006]1.4 Objectives of the Study
The main objective of the study is to assess the effects of climate change adaptation on sustainable urbanization using urban Wa as a case study.
Specifically, the study seeks to: 
i. Ascertain the effects of urbanization in urban Wa on climate change.
ii. Assess the effects of climate change on residents of urban Wa.
iii. Determine climate change adaptation strategies by residents of urban Wa.
iv. Assess the sustainability of climate change adaptation strategies by residents of urban Wa.
[bookmark: _Toc127243007]1.5 Significance of the Study
The study seeks to find out broadly how climate change and urbanization affect each other; that is, a bi-directional effect. It also seeks to find out how urbanized communities like Wa is able to cope with the effects of climate change. The research will provide both quantitative and qualitative data on how people in Wa perceive the influence of climate change adaptability strategies on sustainable urbanization and vice versa. This will help them to better adapt and not just urbanize, but to get urbanized sustainably. The study therefore brings to the fore the challenges faced by urban communities in their quest to adapt to climate change and to get urbanized sustainably. This will provide an avenue for the development of more diversified adaptation strategies by the government. 

Finally, the study expands the current knowledge on the linkages between climate change adaptation strategies and sustainable urbanization. It will serve as a basis for further research by students and researchers in academia into issues of climate change and urbanization.
[bookmark: _Toc127243008]1.6 Scope of the Study
 This research is limited to a connection between climate change adaptation and sustainable urbanization in urban Wa. The study intends to investigate how urbanization in Wa contributes to climate change and to emphasis on the link between climate change and sustainable urbanization. It also seeks to unearth how climate change affects the residents of urban Wa and how residents adapt to the impacts of climate change. The Geographical scope of the study is urban Wa, and the study considers responses from some residents across urban Wa. The study area has been demarcated around the municipality which will enable the investigator have access to all areas and its populace to circulate questionnaires and conduct interviews to unearth and reveal all the details needed to satisfy the answers to the questions arising from the research needs. The study will not exclude farmers, Civil Society Organizations (CSO), market women, and other government institutions such as Town and Country Planning, Forestry Commission, Ministry of Food and Agriculture (MoFA), Environmental Protection Agency (EPA) to scan the effects of urbanization on climate change and vice versa.
[bookmark: _Toc127243009]1.7 Organization of the Study
The thesis is organized into five chapters. Chapter one is the introduction which identifies a research gap and establishes a research problem and research questions. Chapter two presents a literature review including the theoretical perspectives and conceptual framework. The chapter elaborates on the concepts of climate change adaptation and sustainable urbanization, the connection between them and also their effect on each other. It also gathers literature on previous work done by other researchers.
Chapter three discusses the methodology of the study. This includes a discussion of the research approach and design, the philosophical foundation of the research, the sampling procedure, the sample size, the data collection techniques, the analysis of data and ethical issues.  The same chapter also presents a brief profile of the study area. It highlights the background to the choice of the study area, the geophysical characteristics of the area which makes it susceptible to climate change related issues that make it vulnerable to climate change issues as it gets more urbanized. The next chapter discusses the major findings that have been identified. The chapter therefore links the discussions of the findings of the study to the research questions. The chapter also highlights the contributions of the study to knowledge, regarding climate change adaptability and sustainable urbanization. The chapter ends with suggestions of future research. Chapter five which is the final chapter presents the summary, conclusions and recommendations of the study.







[bookmark: _Toc127243010]CHAPTER TWO
[bookmark: _Toc127243011]LITERATURE REVIEW AND CONCEPTUAL ISSUES
[bookmark: _Toc127243012]2.1 Introduction
This chapter reviews relevant literature on climate change adaptation and sustainable urbanization. The chapter encompasses the introduction, overview of key concepts, theoretical literature, empirical literature, and a conceptual framework. This includes information from books, articles and thesis works that have been conducted on climate change adaptation and sustainable urbanization. Randolph (2009) identified that this part of a study is very crucial since it helps broaden the researcher’s knowledge on the area of interest as well as exposes them to varied ideas concerning the topic.
[bookmark: _Toc127243013]2.2 Conceptual Overview
[bookmark: _Toc127243014]2.2.1 The Climate System 
There are varied scholarly views on the definition of climate change. However, climate change has been defined as a significant shift in the average weather condition of an area, especially temperature and precipitation (MacIver, 1998 cited in Nakuja et al., 2012:298). The climate has always been fluctuating through the changes in temperature and rainfall patterns. In establishing how the climate fluctuates, the first thing is to discriminate between weather and climate which are mutually exclusive. “Weather” is the day-to-day state of the atmosphere in terms of temperature, moisture content and air movements; it is derived from the chaotic nature of the atmosphere and is unstable as it is affected by small perturbations (Kropp and Scholze, 2009).
The term “climate”, on the other hand, is a scientific concept. It deals with statistics, such as the averages of all-weather events, over a long period of time (normally, 30 years). Whereas the weather can be directly perceived by people, climate cannot. Or, as a popular phrase puts it: climate is what you expect; weather is what you get (Kropp and Scholze, 2009). So the weather is the state of the atmosphere at any given time whereas climate is what the statistics tell us would occur at any given time of the year. Thus, for example, climate change may involve a single parameter such as temperature or rainfall and weather changes might result in a shift to colder, wetter, cloudier, hotter and windier conditions. 
The physics underlying the climate system is well known and widely understood. The earth’s climate is determined by many factors, processes and interactions at a global scale. Important elements include the biosphere, the ocean, sea ice, clouds, and the ways in which these interact. Climate change is linked to the presence of greenhouse gases (GHGs) in the atmosphere (Yamin and Depledge, 2009). The climate system is highly complex and under the influence of the sun’s radiation, the climate system determines the earth’s climate (WMO, 1992; FAO, 2008) and
Consists of: 
· The atmosphere: gaseous matter above the earth’s surface 
· The hydrosphere: liquid water on or below the earth’s surface; 
· The cryosphere: snow and ice on or below the earth’s surface 
· The lithosphere: earth’s land surface (e.g., rock, soil and sediment) 
· The biosphere: earth’s plants and animal life, including humans. 
The earth’s middle and upper atmosphere are strongly influenced by solar variability. Changes in the solar spectral irradiance as well as in the solar wind (a stream of protons that move radially from the sun) can lead to significant perturbations (Baumgartner et al., 2010). Although climate actually relates only to the varying states of the earth’s atmosphere, the other parts of the climate systems also have significant roles in forming the climate, through their interactions with the atmosphere.
[bookmark: _Toc127243015]2.2.2 Climate Change
Climate change is global phenomenon of climate transformation characterized by the changes in the usual climate of the planet (regarding temperature, precipitation, and wind) that are especially caused by human activities. As a result of unbalancing the weather of Earth, the sustainability of the planet’s ecosystems is under threat, as well as the future of humankind and the stability of the global economy (IPCC, 2018).
NASA’s definition of climate change says it is “a broad range of global phenomena created predominantly by burning fossil fuels, which add heat-trapping gases to Earth’s atmosphere. These phenomena include the increased temperature trends described by global warming, but also encompass changes such as sea-level rise; ice mass loss in Greenland, Antarctica, the Arctic and mountain glaciers worldwide; shifts in flower/plant blooming; and extreme weather events. According to (IPCC 2001), climate change refers to a “change in the state of the climate that can be identified by changes in the mean and/or the variability of its properties over a long period of time. It refers to any change in climate over time, whether due to natural variability or resulting from human activity.
The United Nations Framework Convention on Climate Change (UNFCCC) refers to climate change as 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. Thus, IPCC (2001) see it as either a natural and human cause, whilst the UNFCCC sees it as either resulting from human activity or a natural cause. Climate change refers to long-term shifts in temperatures and weather patterns. These shifts may be natural, but since the 1800s, human activities have been the main driver of climate change, primarily due to the burning of fossil fuels (like coal, oil and gas), which produces heat-trapping gases in urbanized cities.
According to IPCC (2001), the scale of warming (1976 to 1999) has been almost global. Increases in temperature, however, are associated with the mid- and high latitudes of the continents in the Northern Hemisphere. While year-round cooling is evident in the north western, North Atlantic and the central North Pacific Oceans, the North Atlantic tends to experience a reversal from its normal cooling state (IPCC, 2001).
The goal of addressing poverty and achieving the Sustainable Development Goals (MDGs) as identified by the United Nations (2015) tends to be threatened by climate change and the impacts that come with it. Climate change tends to worsen existing stress in the world most especially in poorer nations which are likely to be hardly hit by the impacts even though they contribute least to the problem of climate change.
According to IPCC (2001a cited in Selvaraju et al., 2006), there are projections of an increase in the average surface temperature of the earth of about 1.4-5.8°C. These projections further report an increase in a mean sea level rise of between 9-88 centimeters based on global climate change scenarios between the years 1990 and 2100. Incidence of a continued rise in temperature that is one very likely to be greater than temperature rises observed in the 20th century, events of heavy precipitation, increase heat wave, rising sea level and decrease of rainfall in sub-tropical areas, are the main future projected happenings associated to climate change (IPCC, 2007). According to Raworth (2008 cited in IFAD, 2010), there is the possibility that climate change will affect inequalities between men and women. In the view of IPCC (2007 cited in Etwire et al., 2013), Africa is expected to experience the highest levels of warming with some countries, Ghana inclusive, also experiencing decline in rainfall.
Climate change scenarios have been recorded in Ghana over the years. There has been a 1°C increase in mean temperature experienced annually per decade and a decrease in rainfall of about 2.4 percent since 1960 (GoG, 2011; McSweeney et al., 2012 cited in De Pinto et al., 2012). Studies show that in 2006, the mean base year temperature ranged from 26.4°C (Forest) to 28.6°C (Sudan Savannah) with a possible mean temperature change from 0.6°C, 2.0°C and 4.0°C for 2020, 2050 and 2080 respectively. The Environmental Protection Agency had also estimated that the rate of change in total rainfall in the various ecological zones will decrease from 1.1% to 20.5% for 2020 to 2080 and this will reduce agricultural productivity, especially yields in root and tuber crops by about 40% by 2080 (EPA, 2007 cited in Tetteh et al., 2014).
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Climate change adaptation is the process of adjusting to current or expected effects of climate change (IPCC, 2014). It is one of the ways to respond to climate change, along with mitigation. For humans, adaptation aims to moderate or avoid harm, and exploit opportunities; for natural systems, humans may intervene to help adjustment. Adaptation actions can be either incremental (actions where the central aim is to maintain the essence and integrity of a system) or transformative (actions that change the fundamental attributes of a system in response to climate change and its impacts). The need for adaptation varies from place to place, depending on the sensitivity and vulnerability to environmental impacts (IPCC, 2014).
Previous research (Adger, 2003; Adger et al., 2004; Jones et al., 2010) on adaptive capacity to climate change (the ability or capacity of a system to modify or change its characteristics or functions so as to cope better with existing or expected/predicted climate stresses (IPCC, 2014; Adger, 2003; Adger et al., 2004) demonstrates that “adaptive capacity” covers a multitude of factors and there is no universal consensus as to what these factors should be. Communities have inherent capacities to adapt to climate change. These capacities are bound up in the ability of societies to act collectively. Decisions on adaptation are made by individuals, groups, organizations and governments on behalf of the community (Adger et al., 2004; Jones et al., 2010).
Adger et al. (2004) asserted that the capacity of individuals to adapt to climate change is a function of their access to resources, their ability to act collectively (denoted as social capital) in the face of the threats posed by climate change, the institutions for resource management and their effectiveness, efficiency and legitimacy. Social capital is made up of the networks and relationships between individuals and social groups that facilitate economic well-being and security. By social capital here are the set of networks, agreements, and flows of information. At its core the concept encapsulates ‘features of social organization such as trust, norms and networks that can improve the efficiency of society by facilitating co-ordinate actions’ (Adger, 2003; Adger et al., 2007). Piya et al. (2012) highlighted technological options, resources and their distribution, Institutions/ decision making, education and human insecurity, social capital/property rights, access to risk spreading, information management, and attribution/significance as elements of adaptive capacity.
The ‘local adaptive capacity’ (LAC) framework, which was developed as part of the Africa Climate Change Resilience Alliance (ACCRA) programme by Jones et al. (2010) attempts to incorporate intangible and dynamic dimensions of adaptive capacity, as well as capitals and resource-based components, into an analysis of adaptive capacity at the local level. The LAC framework identified five distinct, yet interrelated determinants; the asset base, institutions and entitlements, knowledge and information, innovation, and flexible forward-looking decision-making that are conducive to adaptive capacity (Jones et al., 2010). These elements influence and determine the degree to which a community is resilient and responsive to changes in the external environment. Smith and Pilifosova (2001) are of the view that determinants of adaptive capacity concern the economic, social, institutional, and technological circumstances that accelerate or constrain the development and deployment of adaptive measures.
Adger et al. (2007) identified five universal classifications of impediments to adaptation, they include financial, technological, cognitive, cultural, and institutional. Moser and Ekstrom (2010) enumerated communication and information. According to Moser and & Ekstrom (2010), and Jones and Boyd (2011), values, beliefs, and norms as well as physical and ecological factors have been recognized as impediments to adaptation. Others have precisely supported the notion that the ability of smallholder households to conquer risk is influenced by circumstances such as access to crop insurance (Panda et al., 2013), the availability of credit (Bryan et al., 2013), local government and market based institutions (Wang et al., 2013), property ownership (Below et al., 2012), and access to technical information about agricultural management and climate variability through agricultural extension services (Bryan et al., 2013). All these circumstances augment adaptive capacity. The adaptive capacity at any given point in time characterizes the extent to which a community will “automatically” adapt, and will be a function of the recognition of the need for adaptation, belief that adaptation is possible and desirable, willingness to undertake adaptation, availability of resources necessary for implementation of adaptation strategies, ability to deploy resources in an appropriate manner and the external constraints on, or obstacles to, the implementation of adaptation strategies (Adger et al., 2004).
In SSA, farmers strongly believe that the lack of access to information about climate and adaptation strategies, and access to affordable credit are the barriers to climate change adaptation (Jones & Boyd 2011). Other barriers to climate change adaptation identified by Jones and Boyd (2011) include high cost of adaptation and insecure property rights in most parts of SSA. According to Kurukulasuriya et al. (2006), adaptation measures are expensive and highly technical for rural farmers in SSA, and lack of information/ extension services regarding climate change are some of the challenges encountered by farmers in adapting to the effects of climate. Deressa et al. (2011) identified small size fragmented landholding, low literacy levels, inadequate knowledge of how to cope or build resilience, poor extension services on climate risk management, non-availability of drought tolerant varieties, timely lack of access to weather forecasting technology (and poor reliability of it) dependent on monsoon as constraints farmers in SSA encounter in adapting to climate change effects. Other constraints that have been identified are high cost of farm land, inherited and communal systems of land ownership, and non-availability and high cost of farm labour (Benhin, 2006; Deressa etal., 2011; Ifeany-Obi & Issa, 2013). In Ghana, Yaro (2006) revealed that age, sex, assets, family size, size and type of land, skills/education and perception of climate change are vital elements that determine the adoption of adaptation strategies. 
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The concept of sustainable urbanization emerges as a new trend in which social and environmental dynamics are prioritized by abandoning the classical economic-based development approach, (Momoh 2016). It basically points to positive efforts to advance economic and social urban development in line with objectives such as increasing the quality of life, using renewable energy sources and controlling population growth. Sustainable urbanization refers to the population shift from rural to urban areas, the corresponding decrease in the proportion of people living in rural areas, and the ways in which societies adapt to this change. It is predominantly the process by which towns and cities are formed and become larger as more people begin living and working in central areas (Momoh 2016).
Sustainable development as a dominant policy paradigm in recent years becomes inevitable as cities destroy and pollute most of the world’s resources. However, most of the debate and discourses about sustainability emerges in the cities and in this way they also play a critical role in promoting sustainable development (Saha and Paterson, 2008). Urbanization is rightly considered as the most important phenomena at the global level for various reasons, and especially for three reasons. First, the proportion of world’s population living in urban places is rapidly approaching the 50 percent mark. Second, it is expected that in next two decades about 60 percent of people will live in urban areas. Finally, by 2050 about 6 billion, two third of humanity will live in towns and cities (Champion, 2001; UN Habitat, 2008). The process of urbanization coupled with industrialization brought forth a number of environmental problems like the energy crisis, depletion in the quality of air, water, and land, depletion of biodiversity and so on. The impact of civilizations and human influences on the environment is understood as a serious threat.
The physical conditions in cities continue to deteriorate, as there is no control over the exploitation of resources, especially energy consumption in growing economies and the revision of the increasing pollution levels in the cities (Sadorsky, 2014). It is a priority of planners to make existing cities and new urban development more ecologically based and loveable, and thus, a global push for sustainability has become an urgent priority at least in academic writings (Chiu, 2008; Kenworthy, 2006; Zheng et al., 2014).
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There is a broad body of theoretical literature that conceptualises climate change adaptation and reflects on the relation to vulnerability, adaptive capacity, resilience, improved measures and adaptation assessments. A scientific research should be based on a theory. In attempt to verify the connection of climate change adaptation to sustainable urbanization, the research will be based on the modernization theory, and the anthropogenic global warming theory.
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This theory was prevalent and influential from the 1950s and the 1970s. The theory asserts that urbanization results from the introduction of new things and innovations within the society through industrialization, technological application, information penetration and cultural diffusion (Smith, 1996). Considering urbanization through the lens of modernization, first, it is common to see elements of modernization (new things) in every society that has moved from the primitive era (Stone Age) to a new or modern pattern of doing things. Secondly, the importance of technology in social organisation and shaping of the society is very obvious; as urbanization usually results afterwards. The present state of urbanization and development in the world today cannot be separated from its initial state at the onset of modernization (Kasarda and Crenshaw, 1991). Most developments are products of technologically driven societies, which could boost or increase economic capabilities, provide surplus food through improved agricultural system and the use of mechanical and electronic tools or machines to reduce workload on citizen; yet increasing speed and efficiency of work done (Lenski and Nolan, 1984; Nolan and Lenski, 1985).
It is assumed in this context that technology is more important than social organisation of the society. Thus, the application of technology is seen as the main driving force of urbanization in the society. According to Kasarda and Crenshaw (1991); industrialization rather than capitalization is often seen by scholars in this tradition as having major impact in the transformation of the third world societies. Previous scholars have asserted that the modernization approach encourages cultural diffusion and breeds uneven development especially in the third world countries (Hawley, 1981; Kasarda and Crenshaw, 1991). It is believed that this kind of urbanization may have been triggered by the concentration of social amenities and developmental projects in certain parts of the society, due to ethnic, racial or religious divisions and corrupt politics, that has created economic dichotomy and uneven developments in the world today (Alonso, 1980). With investments and opportunities concentrated in few places (most likely cities); massive rural to urban migration is necessitated stemming from rural-push and urban-pull factors (Berliner,1977; Kasarda and Crenshaw, 1991).
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The first theory of climate change contends that human emissions of greenhouse gases, principally carbon dioxide (CO2), methane, and nitrous oxide, are causing a catastrophic rise in global temperatures. The mechanism whereby this happens is called the enhanced greenhouse effect. We call this theory “anthropogenic global warming,” or AGW for short. Energy from the sun travels through space and reaches Earth. Earth’s atmosphere is mostly transparent to the incoming sunlight, allowing it to reach the planet’s surface where some of it is absorbed and some is reflected back as heat out into the atmosphere. Certain gases in the atmosphere, called “green- house gases,” absorb the outgoing reflected or internal thermal radiation, resulting in Earth’s atmosphere becoming warmer than it otherwise might be (Rodale Books, 2006).
Water vapor is the major greenhouse gas, responsible for about 36 to 90 percent of the greenhouse effect, followed by CO2 (<1 to 26 percent), methane (4 to 9 percent), and ozone (3 to 7 percent). During the past century, human activities such as burning wood and fossil fuels and cutting down or burning forests are thought to have increased the concentration of CO2 in the atmosphere by approximately 50 percent. Continued burning of fossil fuels and deforestation could double the amount of CO2 in the atmosphere during the next 100 years, assuming natural “sinks” don’t grow in pace with emissions (Rodale Books, 2006).
Earth’s climate also responds to several other types of external influences, such as variation in solar radiation and in the planet’s orbit, but these “forcing,” according to the proponents of AGW, cannot explain the rise in Earth’s temperature over the past three decades. The forcing caused directly by man-made greenhouse gases is also small, but the AGW theory posits that positive feedbacks increase the effects of these gases between two- and four-fold. A small increase in temperature causes more evaporation, which places more water vapor in the atmosphere, which causes more warming. Global warming may also lead to less ice and snow cover, which would lead to more exposed ground and open water, which on average are less reflective than snow and ice and thus absorb more solar radiation, which would cause more warming. Warming also might trigger the release of methane from frozen peat bogs and CO2 from the oceans (Rodale Books, 2006).
Backers of the AGW theory contend the 0.7°C warming of the past century-and-a-half and 0.5°C of the past 30 years is mostly or entirely attributable to man-made greenhouse gases. They dispute or disregard claims that some or perhaps all of that rise could be Earth’s continuing recovery from the Little Ice Age (1400-1800). They use computer models based on physical principles, theories, and assumptions to predict that a doubling of CO2 in the atmosphere would cause Earth’s temperature to rise an additional 3.0°C (5.4°F) by 2100 (Rodale Books, 2006).
When these climate models are run “backwards” they tend to predict more warming than has actually occurred, but this, the theory’s backers argue, is due to the cooling effects of aerosols and soot, which are also products of fossil fuel combustion. The models also predict more warming of a layer of the atmosphere (the troposphere) in the tropics than has been observed by satellite and radiosonde measurements, but AGW believers dispute the data showing that disparity (Rodale Books, 2006).
Proponents of the AGW theory believe man-made CO2 is responsible for floods, droughts, severe weather, crop failures, species extinctions, spread of diseases, ocean coral bleaching, famines, and literally hundreds of other catastrophes. All these disasters will become more frequent and more severe as temperatures continue to rise, they say. Nothing less than large and rapid reductions in human emissions will save the planet from these catastrophic events (Books, 2006).
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Perception of climate change varies from individual experiences to interpretations from experts based on empirical statistical data (Weber, 2010). People`s perception of climate change risk is closely related to their adaptive behavior and mitigation action (Kabir et al, 2016). Perception of climate change does not only vary on individual level but on broader scales. 
UNESCO (2014) noted that perceptions of climate change and its impacts also vary between countries. This means that geographic factors are essential factors that influence perception of the phenomenon of climate change. Climate change perception also varies from the angle of its impacts on society. Whiles some view it as having negative impact on society (Arbuckle et al., 2015), others pay more attention to the positive outcomes that is derived from climate change phenomena. Thus depending on how an individual perceives climate change, behavioral change to natural hazards emanating from climate change could be adaptive or maladaptive. 
Arbuckle et al. (2015) noted that perceptions regarding climate change are unsettled, and whereas scientific understanding of climate change is firmly established, Weber (2010) explains that public understanding of the phenomenon of climate change varies widely. Marx & Weber (2012) and Slovic (2009) allude to the viewpoint that whereas the science of climate change is based on analytical processing of large amounts of carefully collected data, individuals tend to base their judgment and decisions on associative and effective models of cognition that are evolutionarily older and rooted more in feeling than in scientific facts. 
Debela et al. (2015) noted that age, educational level, livestock holding, access to climate information and extension services significantly affect people`s perception levels. Deressa et al (2011) also expounded on the locational variations on perception of climate change noting that climate change perception among rural communities is driven by multiple forces, with different households and farm factors influencing whether and to what extent farmers perceive change and its impact on local agriculture. Simply put, perception of cause, and perception of impact of climate change all come to play in influencing adaptive behaviors of farmers to climate change phenomena.
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In the view of Crosson (1997) cited in Onyeneke and Madukwe, (2010) existing scientific finding agrees that global climate change in various regions is occurring due to the accumulation of heat trapped by greenhouse gases in the atmosphere. According to the Royal Society and National Academy of science (2014), consistency with scientific findings reveal that, observed warming trends of the tropospheric and stratospheric cooling over the past 30 to 40 years are equated to the activities of man. This is because the activities of man are considered the broad contributor to the emission of carbon dioxide which increases warming of the globe.
It was also realized that the percentage of carbon dioxide in the atmosphere increased to a 40% level higher in the year 2012 than the percentage in the nineteenth century which has surpassed the natural amount of carbon dioxide in the atmosphere due to exchanges between the atmosphere, animals and plants. This current problem, however, is associated to the increase in global consumption of energy. In as much as human activities such as cutting of trees for firewood and charcoal burning and manure preparation contribute the greatest to the problem of climate change; natural happenings also contribute to the problem. Explosive volcanic eruptions are natural contributors to the problem of climate change (IPCC, 2007).
According to the United Nations Conference on Environment and Development (United Nations, 1992), the cutting down of trees is the desiccation of previously moist forest soil, that is, the soil is exposed to the sun, gets baked, and the lack of canopy leaves nothing to prevent the moisture from quickly evaporating into the atmosphere (Selby, 2010). The United Nations (1992) research indicates that the most recent survey on deforestation and greenhouse gas emissions, reports that deforestation may account for as much as 10% of current greenhouse gas emissions. In most sub-humid and semi-arid areas, much of the grazing land is burnt annually during the dry season to remove the old and coarse vegetation and encourage the growth of young and more nutritious grasses (FAO, 2001). Burning causes the loss of soil organic matter and thus impairs the sustainability of agricultural production. Furthermore, it exposes the soil to the erosive forces of the wind during the dry season and of the rain at the end of the dry season. In the drier areas, destruction of trees and other vegetation is an important part of land degradation, widely referred to as desertification (FAO, 2001).
Land degradation is induced by human activities. It results from the direct and indirect activities of human. The causes of land degradation have therefore been grouped under the indirect and direct categories (FAO, 2001). The direct causes of land degradation are mainly; deforestation, overgrazing and over-cutting, shifting cultivation, agricultural mismanagement of soil and water resources such as non-adoption of soil and water conservation practices, improper crop rotation, use of marginal land, insufficient and or excessive use of fertilizers. The indirect causes of land degradation are mainly; population increase land shortage, short-term or insecure land tenure, poverty and economic pressure (FAO, 2001).
In Ghana, agriculture is estimated to be the second largest contributor to greenhouse gas (GHG) emissions after the energy sector (De Pinto et al., 2012). Important sources of growth in emissions especially of nitrous oxide (NO2) and methane (CH4) are livestock, chemical fertilizers, rice farming, and biomass burning (Brown and Crawford, 2008; De Pinto et al., 2012). Farmers in the Northern part of Ghana engage in activities such as cutting down of trees, bush burning, wood charring, excessive use of chemical fertilizer, high exploitation of farmlands and release of gases into the atmosphere through the use of diesel tractors. Agricultural practices by farmers (such as tillage and crop harvesting) result in soil translocation and this causes disturbance to the soil.
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Vulnerability to climate change result when uncertainty and risk are not managed. Risk exists when there is uncertainty about the future outcomes of ongoing processes or about the occurrence of future events. The more certain an outcome is, the less risk because certainty allows informed choices and preparation to deal with the impacts of hazardous processes or events (FAO, 2008). The vulnerability of people in a given area to the effects of climate change depends on two key factors; the vulnerability of the surrounding natural landscape unit to weather extremes and climatic shifts, and the adaptive capacity of the local population (Nelson and Agbey, 2005).
Global climate change projections have a solid scientific basis, and there is growing certainty that extreme weather events are going to increase in frequency and intensity. This makes it highly likely that asset losses attributable to weather-related disasters will increase. Whether these losses involve productive assets, personal possessions or even loss of life, the livelihoods and food security status of millions of people in disaster-prone areas will be adversely affected (FAO, 2008). Seasonal variations in food supply, along with vulnerabilities to flooding and fire, can make livelihoods more vulnerable at certain times of the year. Although these impacts might appear indirect, they are important because many marginal livelihood groups are close to the poverty margin, and food is a key component of their existence (FAO, 2008).
In Ghana, the vulnerability of the agriculture sector to climate change is largely due to its dependence on rainfall (Yaro, 2010), particularly in the country’s semi-arid north. Ghana’s agriculture is not only vulnerable to climate change; it also contributes to the problem. The Northern part of Ghana consists of three administrative regions: Upper East, Upper West and Northern Region. Together, they comprise the poorest region of the country, with poverty rates ranging from 69 to 88% across the region (Shepherd et al., 2005; Nyantakyi-Frimpong, 2013) and thus have a lower intrinsic resilience to any livelihood shock (Euronet Consortium, 2012). In contrast to the more urbanized southern parts of the country, the majority of people in Northern Ghana resides in rural areas and depends on agricultural activities for their livelihoods. Social vulnerability is therefore likely to be severe in these three regions (Euronet Consortium, 2012).
In the Northern Ghana, farming system is predominantly rain-fed for the cultivation of crops such as maize, rice, sorghum, millet, groundnut and vegetables (Dietz et al., 2004; Shepherd et al., 2005; Nyantakyi-Frimpong, 2013). This part of the country is characterized by a unimodal rainfall pattern (starting in April/May and ending in September/October) followed by a dry season that lasts for the remainder of the year. In the last 40years, drought has become a common occurrence and annual rainfall levels are increasingly variable; corresponding to changes in food availability. This has led farmers to develop intricate strategies to adapt.
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The climate has always been changing. On every time-scale, since the earth was first formed, its surface conditions have fluctuated. Past changes are etched on the landscape which have influenced the evolution of all life forms, and are a subtext of our economic and social history. Current climate changes are the part of the debate about the consequences of human activities on the global environment, while the future course of the climate may well exert powerful constraints on economic development especially in developing countries (Burroughs, 2001).
The changing climate has greater impact on agricultural productivity especially food production. Rough estimates suggest that over the next 50 years, climate change may likely have a serious threat to meeting global food needs than other constraints on agricultural systems (IPCC, 2007; BNRCC, 2008; Apata et al., 2010). Specifically, population, income, and economic growth could all affect the severity of climate change impacts in terms of food security, hunger, and nutritional adequacy. If climate change adversely affects agriculture, human effects are likely to be more severe in a poorer world (Apata et al., 2010). Rising demand for food over the next century due to population and real income growth, will lead to increasing global food scarcity, and a worsening of hunger and malnutrition problems particularly in developing countries (Wolfe et al., 2005; Stige, 2006; Orindi et al., 2006; Apata et al., 2010).
It is projected that crop yield in Africa may fall by 10% to 20% by 2050 or even up to 50% due to climate change (Jones and Thornton, 2002; Enete and Amusa, 2010), particularly because African agriculture is predominantly rain-fed and hence fundamentally dependent on the weather. Enete and Amusa (2010) stated that, the negative effects on agricultural yields will be exacerbated by more frequent weather events. Brussel (2009) had indicated that, rising atmospheric CO2 concentration, higher temperatures, changes in annual or seasonal precipitation patterns and changes in the frequency of extreme events will affect the volume, quality, quantity, stability of food production and the natural environment in which agriculture takes place (Enete and Amusa, 2010).
Khanal (2009) indicated that, the pattern of climate change has both positive and negative impacts. For instance, rises in temperature helps to grow crops in high altitude areas. However, crops often respond negatively with a steep drop in net growth and yield when temperatures exceed the optimal level for biological processes. Khanal (2009) added that, heat stress as a result of increased temperatures might affect the whole physiological development, maturation and finally reduces the yield of cultivated crops (Enete and Amusa, 2010). Climate change consequences may also be in the form of drought or floods. Droughts and floods are a particular threat to food stability and could bring about both chronic and short-lived food insecurity. Both drought and floods are expected to become more frequent, more intense and less predictable as consequence of climate change (FAO, 2008).
Climate change in Ghana might have considerable effect on the country in future (McSweeney et al., 2012). The general trend for temperature change is predicted to increase more in the NR than in the rest of the country. Annual mean temperature is expected to increase by 1°C to 3°C in 2060 and by 1.5°C to 5.2°C in 2090 with changes expected to be more pronounced or severe in the northern parts of Ghana (De Pinto et al., 2012). The predicted warming with temperature increases from about 1°C to over 3°C will have adverse effects on human well-being and activities, food security, and water availability (Euronet Consortium, 2012).
Annual mean rainfall is also likely to reduce between 1.1% and 3.1% across all the six agro-ecological zones by 2020, with the highest reduction occurring in the rainforest and the coastal savannah zones. The changes in annual mean rainfall by 2080 is expected to be between 13% and 21% reduction of the observed baseline values (Euronet Consortium, 2012). The overall trend in precipitation over 2006-2050 clearly indicates a downward trajectory in the absence of adaptation to climate change. This will significantly affect agricultural output, and lead to considerable variation in real growth of gross domestic product (GDP). Agricultural GDP is estimated to decline by 3% to 8% compared to the baseline projection for 2050 (Euronet Consortium, 2012).
It is also estimated that 35% of Ghana’s land is prone to desertification and that, the desert is increasing by 20,000 hectares a year (Enriquez, 2011). This is as a result of the relatively unrestrained exploitation of some natural resources to meet legitimate socio-economic needs and this extensively damage productive lands and the environment. It is anticipated that climate change in conjunction with these destructive land use practices could accelerate desertification in northern Ghana as rainfall declines and temperatures increase. With these changes, existing vulnerabilities (to soil erosion, loss of fertility, destruction of biodiversity, recurring drought, deforestation, frequent bush fires, and overgrazing) will be exacerbated (Euronet Consortium, 2012).
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Previous section has shown that climate change is one of the several consequences of intensified urbanization process. Urbanization means the ratio of urban population relative to the total population of a nation or region. It is the rate at which urban population is growing. Normally, urbanization is caused by natural population growth, rural-urban migration and reclassification of rural into urban areas. However, industrialization has revolutionized and accelerated the process of urbanization around the world. And to a large extent, this has affected and redefined the global perspective of urbanization. For instance, Momoh (2016) defined urbanization as the process by which rural areas become urbanized as a result of economic development and industrialization. This implies that urbanization is a transition from predominantly rural society to a more urban society. Where there is good planning, good governance and efficient management of resources, urbanization brings about opportunities for economic growth and development. It creates employment opportunities and provide veritable platform to practically evolve sustainable urban development. Urbanization in many developing nations is population growth driven by natural birth and rural-urban migration. This growth has been rapid but not backed up with corresponding investment in urban infrastructure, human capital development and entrepreneurship. Hence, it has been more of liability than prosperity for the developing world. 
According to the IBRD/WB (2012), urbanization in Africa has not yet brought the economic development and degree of prosperity that might have been expected. Inadequate education and physical infrastructure combined with poor governance have constrained the efficient use of productive resources as well as the industrial development that accompany it. The report further attributed the current urban economic momentum in Africa to the prosperity in other regions of the world. Despite the surge in urban population in many African countries over the last few decades, various economic and environmental challenges are still prevalent ranging from underdevelopment, lack of infrastructure, pollution, congestion, inadequate shelter, and poverty (Momoh, 2016). 
The riotous, uncontrolled, haphazard, and unplanned urbanization has caused serious socio-economic, cultural and environmental issues for African countries (United Nations 2004). Nigeria is the most populous African country and one of the rapidly urbanizing nations in the continent. In Nigeria, as it was in many African countries, urbanization predates colonization and industrialization in the 19th century when trading, marketing and administrative expediency played crucial roles in the development of urban centres (Asiyanbola, 2012). In the 20th century, the continued growth in urban population and emergence of more urban centres was attributed to the evolution of wheeled transportation, i.e., rail and road, categorization of settlements by hierarchy, transition to monetized economy, periodic geopolitical restructuring for administrative efficiency and lately, industrialization process between 1960 and 1975 (Oyesiku 2002). Moreover, the oil boom in the 1970s gave impetus to physical development in major urban centres and resulted in tremendous rural-urban pull across the country.
Consequently, urban growth in Nigeria have been rapid, unplanned and uncontrolled leading to all sorts of environmental disorderliness and breakdown. Several studies have shown that inadequate planning of urban land use in Nigeria and intense land use in the urban areas has exacerbated urban problems (Oyesiku 2002). Corroborating this, (Aluko et al, 2010) were of the opinion that the pace and pattern of urbanization in Nigeria has caused more harm than good to the country. The problems as highlighted by these studies include environmental degradation, proliferation of slum, high flood risk, high crime rate, pollution, diseases, poverty, traffic complications and squatter settlements. The situation is common to virtually all urban centres in Nigeria. 
[bookmark: _Toc127243027]2.4.6 Urbanization and climate change adaptation   
There had been numerous submissions as to what causes urbanization, some of the reasons given are industrialization, commercialization, social beneficial services, natural increase, employment opportunities and others; but for this study, three main reasons were identified which encompasses or envelops every other reasons. Migration in the context of this study is the voluntary movement of people (as individuals, family units or large groups) from their homelands (place of birth or residency) to a new location with the intention of settling down temporarily or permanently; due to economic and technological growth or advancement in their desired destination. The absence of essential basic amenities, unavailability of government presence and little or no commercial activities in the rural areas of most developing countries serve as push factor that drives people away from the rural settlements; whereas the cities of these counties remains the focus of government developmental projects and the centre of several opportunities, necessitating rural dwellers to troop in their numbers to the cities due to these pull factors. In developing countries most especially, the main causative factor is rural-urban migration (Bodo, 2015).
The government is bias toward the rural settlement, as they pay special wage structures in urban areas (Gibert and Gugler, 1982). Employment opportunities are believed to be surplus in the cities with many industries offering high wages (Tadaro, 1979). There are more educational institutions, health facilities, beautiful housing facilities, good road networks and bigger markets for the residents to enjoy. 
Most residents in the rural areas of some of the poorest countries do not have electricity, so they often desire the urban lifestyle with beautiful street lights at night; as compare to the villages were they have to rely on the moon light at night. This factor also makes natural increase more conspicuous in the cities. In Africa, it is believed that the number of children one has determines the level of wealth accumulation. Families in the rural areas have more children than their counterparts in the cities because of the lack of basic knowledge on family planning measures; but the congestion of the people in the urban areas makes the problem of natural increase more seen, as compared to the rural settlement mainly because of the multiplier effect (Bodo, 2015). Polygamy that is common in the rural settlements also increases the number of children in a family unit.
Aside from the reasons mentioned earlier, environmental changes, droughts, floods, lack of availability of sufficiently productive land, and other pressures on rural livelihoods can necessitate migration to the urban areas. Adaptation has the potential to significantly contribute to reductions in negative impacts from changes in climatic conditions as well as other changing socio-economic conditions, such as volatile short-term changes in local and international markets Kandlinkar and Risbey, (2000) cited in Nchemachena and Hassan (2007). Acquah and Onumah (2011) recognize that adaptation is an important component in climate change policy making. This is because adaptation helps limit the adverse negative effects of climate change on livelihood while taking advantage of the opportunities accompanying this change as vulnerability is reduced and resilience built.
Adaptation has long been recorded as a practice in societies in response to changes related to climate and weather. Additional adaptive measures need to be enhanced to help reduce the negative impacts of these changes while complementing efforts to help reduce the contribution of humans to the problem of climate change. There are barriers to climate change adaptation as adaptation is influenced by a society‘s productive base (IPCC, 2007). The problem of climate change combined with the presence of multiple stresses in Africa makes adaptation to climate change a necessity not an option (Thornton et al., 2006 cited in IPCC, 2007).
According to Global Leadership for Climate Action (2009), adaptation to climate change goes beyond designing projects in the national policy targeted at reducing the negative impacts associated with climate change but should also include a protective response in the countries framework for economic growth and poverty alleviation most especially in developing country. Building the resilience of vulnerable people to climate change can be strengthened when policies and programs are initiated to address specifically climate change as it will help people manage risks associated with it while taking advantage of the opportunities that comes with these changes. This however, can be achieved when these governments perform their required duties and responsibilities to their people. The necessary requirement for effective adaptation requires a participatory approach that takes into consideration the views of the affected people as well as makes sure that people have access to right information (GLCA, 2009).
Climate change adaptation tends to address issues of justice, which is both moral and economic responsibility. Morally industrialized nations who contribute highest to the problem of climate change can help manage climate change by cutting down emission. On the other hand, they fulfil their economic responsibilities by providing technical and financial assistance to less industrialized countries which are more vulnerable to climate change to cope with the difficulties associated with climate change (IDS, 2006).
Climate related risks in human-managed systems are reduced by adaptation from regional to local scales; however, this is usually over short lead time. Scopes of specific systems are generally limited in their various environments (Fussel and Klein, 2004 cited in Legesse et al., 2013).
According to Carter et al. (1994 cited in Skambraks, 2014), adaptation tends to address the impacts of climate change rather than the causes of climate change. It is however not to say that the influence of adaptation on climate change does not matter but rather is one that is considered a secondary issue rather than a primary issue. Adaptation does not occur without influence from other factors such as socio-economic, cultural, political, geographical, ecological and institutional that shapes the human-environment interactions (Eriksen et al., 2011 cited in Kalinda, 2011).
Long-term initiatives taken by individuals which influence changes in production and managerial decisions to help households adjust and limit the negative impacts associated with climate change are known as adaptation strategies (Smith et al., 2000; Kelly and Adger, 2000 cited in Antwi Agyei, 2012). Adaptive strategies can take the form of processes, actions or outcomes in order to better adjust to, cope with and manage changing conditions (Smit and Wandel 2006 cited in Kam et al., 2012: 5). Adaptation is highly influenced by perception as it informs agricultural decision and management planning (Bryant et al. 2008 cited in Moyo, 2012).
According to Leautier (2004 cited in IPCC, 2007), over the years indigenous knowledge has influenced farmer and community adaptation to climate change in Africa, however, full participation by local communities can be achieved when these indigenous ideas are enhanced. It has been reported that agricultural insurance is one of the approaches that will help farmers adapt to climate change. This helps shift the risks involved with climate change away from the vulnerable through pay-outs which they can use to recover from shocks. Adaptation according to Ziervogel et al. (2008) is limited by lack of access to climate data. They further identified three casual factors that make the accessibility of climate data difficult. Lack of spatial climate data they reported limits the ability to observe climate and adjust to changes.
In contemporary times, unchecked urban expansion and land cover changes in cities of developing countries have attracted substantial attention from urban geographers due to their consequence on peri-urban livelihoods (Rahman 2016). The renewed interest by academics is because of a combination of two issues completion for land and shrinking open spaces that are adversely affecting both city planning and the overall standard of living (Waddell 2000). Meanwhile literature indicates that how land is put into use in cities is the product of interaction of non-human and anthropological factors over a period of time (Owoeye and Popoola 2017). Such interface does not function in void but rather in response to institutional structures, laws, resources, and social influences (Alnsour 2016). City expansion cannot exceed threshold parameters. From the initial stages of the continuum, cities are stark in uniformity and, therefore, become highly prone to variations. On the reverse, rapid and unplanned expansion beyond the carrying capacity leads to misperception and negatively affects the worth of amenities that are provided in the city (Rahman 2016). This in turn increases the cost of infrastructure and environmental service provision, impacts on wildlife and ecosystems, reduces farmlands, increases temperatures, causes flooding, reduces environmental quality, and produces ugly communities that are repetitious and peripheral (Osumanu, 2007). Ghana’s experience with the urbanization process is quite new. It was in 2010 that 51% of the population were found to be living in urban areas (GSS 2012) and that the features associated with urbanization were more common in Tamale, Kumasi, Sekondi-Takoradi, Accra, and Tema. 
[bookmark: _Toc127243028]2.5 Conceptual Framework
The main aim of developing a conceptual framework for this study is to contribute to the clarification of the concept of climate change adaptation within the context of sustainable urbanization and other adaptation options. The concept of sustainable urbanization means ensuring urban development by prioritizing ecological values. It is based on the principle of providing today's needs with methods that will not prevent future generations from meeting their own needs (see Figure 2.1).
The basic approach finds its response through the balance of protection use. Urban sustainability develops depending on many factors. Sustainability is based on the principle of protecting the ecological balance for economic, social, and environmental policymaking. The concept of sustainability is seen as equivalent to development in Western countries. However, it should be noted that there is a difference between them. Because for this sustainable development: It would be more correct to say that economic growth is provided by including the environmental and social effects of the decision-making process. 
[bookmark: _Toc127194994][bookmark: _Toc127196224][bookmark: _Toc127243029][image: C:\Users\FELICITY\Desktop\Draft_Content_203058176-1-s2.0-S1674927815000428-gr1.jpg]Figure 2.1: Conceptualization of climate change and sustainable urbanization 
Source: Ren (2003)
[bookmark: _Toc127243030]CHAPTER THREE
[bookmark: _Toc127243031]STUDY AREA AND METHODOLOGY
[bookmark: _Toc127243032]3.1 Introduction
This chapter focuses on the methods used for the study, including getting a representative number of the population for the study, gathering, analyzing and presenting data on climate change adaptation and sustainable urbanization. It also looks at a profile of the study area.
[bookmark: _Toc127243033]3.2 Profile of Study Area
[bookmark: _Toc127243034]3.2.1 Location and size
The study area is in the Upper West Region of Ghana. The location of the study is urban Wa. It serves as the capital city the Wa Municipality which is one of the 261 Metropolitan, Municipal and District Assemblies (MMDAs) in Ghana, and forms part of the 11 Municipalities and Districts in Upper West Region. Wa Municipality is located in the south-eastern part of the Upper West Region. The capital of the Municipality is Wa. It has a landmass of about 1,078km², which lies between latitudes 9º 55”N and 10º 25”N and longitude 1º 10”W and 2º 5”W (Figure 3.1). The Municipality Shares borders with Wa West District to the west, Nadowli-Kaleo District to the north, the east with Wa East District, and Sawla-Tuna-Kalba District to the south. The population of the Municipality, according to Ghana Statistical Service (2021), stands at 200,672 with 98,493 males and 102,179 females.
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[bookmark: _Toc127195000][bookmark: _Toc127196230][bookmark: _Toc127243035]Figure 3.1: Map of Wa Municipal
Source: Ghana Statistical Service, 2021.
[bookmark: _Toc127243036]3.2.2 Vegetation
The vegetation is of the guinea savannah grassland type, made up of short trees with little or no canopy and shrubs of varying heights and luxuriance. It has grass ground cover in the wet season. Commonly occurring trees are shea, dawadawa, kapok and baobab. Cashew and mango are exotic species that grow well in the area.

[bookmark: _Toc127243037]3.2.3 Climate
Urban Wa has two marked seasons, namely, the wet and dry seasons. The South-Western Monsoon winds from the Atlantic Ocean bring rains between April and October, while the North-Eastern Trade winds from the Sahara Desert bring the long dry season between November and March. The mean annual rainfall varies between 840mm and 1400mm. Most of the rainfall occurs between June and September and it is not unusual to have very high rainfall figures concentrated in a few rainy days. One feature of the rainfall pattern is that it tends to occur in heavy downpours thus, that encourages run-off rather than soil moisture retention. Erratic rainfall regime is clearly shown in the water balance, which is a reflection of the poor soil moisture condition in the area. It has been calculated that there are four humid months, in terms of soil moisture conditions and the period is only adequate for the cultivation of crops such as millet, guinea corn, yam, groundnuts and beans. The rainfall pattern is irregular and unreliable. Sometimes, it results as long period of no rain during the farming season which affects harvest.
[bookmark: _Toc127243038]3.2.4 Social and cultural structure
The 2021 Population and Housing Census show that 80.4 percent of the people in the Wa Municipality belong to the Mole-Dagbani group which comprises the Waalas who are the indigenous people, Dagaabas and the Sissalas. There have been considerable inter-marriages between the Waalas, Dagaabas and the Sissalas. This has removed language barriers to a matter of linguistically and semantic variations especially between the Waalas and the Dagaabas. Peaceful co-existence is further enhanced by commerce. However, the adoption of Islam by the Waalas on one hand and Christianity the Dagaabas on the other remains a factor of value differences between the two groups. Nevertheless, education and the continuous influence of technology and information is fast promoting tolerance and eroding the dividing forces. Other ethnic groups found in the Municipality include the Frafra, Akan, Ewe, Ga, Dagomba, Grushi, Gonja and Moshies who are engaged in secular work and commercial activities. The role of the peace and security agencies, NGOs (Non-Governmental Organizations), the Municipal Security Council, the Regional House of Chiefs, Family Tribunals, Imams, Juvenile court have helped to maintain the needed social cohesion to support development.
[bookmark: _Toc127243039]3.2.5 Economy
The structure of the economy of the Municipality is dominated by agriculture sector in the previous years. However, the situation changed in the year 2021 when the Population and Housing Census was undertaken, with the service sector employing about 51.3 percent of the working population, agriculture 30.2 percent and industry 18.4 percent (GSS,2021). Other key sectors of the economy are transport, tourism, communication and energy. Under the agriculture sector, most of the farmers are engaged in peasant farming and the main crops grown include millet, sorghum, maize, rice, cowpea and groundnut cultivated on subsistence basis. However, soya beans, groundnuts, are produced as cash crops. Economic trees within the municipality include sheanuts, dawadwa, mango, baobab, and teak among others.
[bookmark: _Toc127243040]3.3 Methodology
[bookmark: _Toc127243041]3.3.1 Research design
A case study design was used in this study. Case study design was chosen due to its ability to use multiple sources of data and variety of methods (Kothari, 2004). A case study design was adopted in this study since it gives room to employ a variety of techniques and help to find out in-depth information about connecting climate change adaptation to sustainable urbanization. The study provides an understanding on the contribution of urbanization to climate change in urban Wa, by examining a small number of units extracted from a larger population. Creswell (2009) asserts that case study is a triangulation research strategy that enables the researcher to use qualitative and quantitative methods to confirm, cross-validate, or corroborate findings within a single study. The approach provides possibilities for taping experiences on the ground or natural setting rather than approaching the research with predetermined variables or assumptions.
[bookmark: _Toc127243042]3.3.2 Research approach
Hayes (2004) considers research approach as a creative process of translating a research idea into a set of decisions about how the research will proceed in practice. This study employed Constructivism Research Philosophy specifically, Social Constructivism (Social Constructionism) method approach was used for data collection and analysis. Constructivism accepts reality as a construct of human mind, therefore reality is perceived to be subjective. Moreover, this philosophical approach is closely associated with pragmatism and relativism. In simple terms, according to constructivism, all knowledge is constructed from human experience. This viewpoint is based on inseparability between knowledge and knower (John Dudovskiy, 2022).
Denzin and Lincoln (2005) define qualitative research as a 
“situated activity that locates the observer in the world. It consist of a set of interpretive material practices that makes the world visible. These practices transform the world. They turn the world into a series of representations including field notes, interviews conversations photographs recordings and memos of the self. At this level, qualitative research involves an interpretive, naturalistic approach to the world. This means that qualitative researchers study things in their natural settings, attempting to make sense of, or to interpret, phenomena in terms of the meanings people bring to them”. 
The above definition of qualitative research places the researcher in a position to make meaning from people’s perspective about climate change and sustainable urbanization.
According to Denzin and Lincoln (2005) qualitative research has become an umbrella term encompassing a whole range of epistemological viewpoints, research strategies and specific techniques for  understanding people in their natural context. Qualitative methods are also on the premise that social reality is a shared creativity of individuals. This therefore enables me to illicit the respondents’ perspective about adaptation to climate change and sustainable urbanization. Qualitative research approach enabled me to examine the understanding of respondents’ ideas and interpretation about climate change. Reality and knowledge are therefore socially constructed. This is in line with the thesis since the study is to understand how people perceive climate change and sustainable urbanization. The study also takes into account what they see as climate change and how that knowledge base enables them to adapt and get urbanized sustainably.
Qualitative research is also important for this study because it enables the complex and multi-dimensional nature of climate change and how people relate it to sustainable urbanization to be explored in an elaborate manner. This method enables a deeper perspective and interaction with people’s own natural environment, how they relate it to their livelihoods and adaptive strategies they employ as they get urbanized based on the knowledge that they have evolved over the years from one generation to another
[bookmark: _Toc127243043]3.3.3 Sources of data
Both primary and secondary sources were used in gathering data. Primary data was assembled mainly through interviews, questionnaire administration as well as focus group discussions to ascertain the effects of climate change adaptation on sustainable urbanization in urban Wa. The secondary sources included data from articles, journals, books, and information from the Wa Municipal Assembly. 
[bookmark: _Toc127243044]3.3.4 Target population
The targeted population for the study were officials from the Ministry of Food and Agriculture, Farmer groups, small holder farmers, and officials from the Ghana Meteorological Station, Non-Governmental Organizations, Civil Society Groups, youth and adults in the Municipality to ascertain the effects of climate change adaptation on sustainable urbanization. This targeted population were interviewed to gather information on available sensitization programs and adaptive measures being carried out in the Municipality by the institution that has help farmers to cope with the changing trend of climate change.
[bookmark: _Toc127243045]3.3.5 Sample size determination and sampling techniques 
Two main sampling techniques were used to select the sample for this study. These are the purposive sampling and simple random sampling techniques. According to Kwabia (2006), simple random sampling ensures that every individual in the population has an equal chance to be included in the sample selected.  The simple random sampling was used to select small holder farmers who have little or more knowledge about the climate change and its impact on agriculture and urbanization. 
Due to time, financial and other resource constraints, Two hundred (200) persons were chosen as respondents for the questionnaires.
The purposive sampling method was used because though all the communities within urban Wa are involve in some level of farming activities and other businesses. The purposive selection of the respondents which comprised of farmer groups, small holder farmers, youth and adults within urban Wa to ascertain the objectives of the study and also find respondents who gave useful information for the study. Institutions working in the Municipality which are of relevance to the study were also purposively selected and interviews conducted to determine their understanding and acceptance to climate change and urbanization. This technique helped in identifying various sensitization programs institutions such as Meteorological station, Ministry of food and Agriculture, Civil society organizations, Non-Governmental organizations, farmer based organization has put in place to keep farmers informed about the state of change in climate as well as identify the impact of these changes on crop production
[bookmark: _Toc127243046]3.3.6 Data collection instruments and methods 
Data collection is a process of gathering information aimed at proving or refuting some facts (Kothari, 1992). Basically, descriptive research in most cases applies the use of different research tools such as questionnaires, observation checklists, interview guides, and focused group discussion guides. This study used questionnaires, semi-structured interview guides, and focused group discussions guide to collect data which ensured the gathering of a wide range of information related to the study.
3.3.6.1 Questionnaires administration
A questionnaire is a research instrument consisting of a series of questions and other prompts for the purpose of gathering information from respondents (Gall et al., 2005). Kothari (1992) argues that close-ended questionnaire items are those items with definite concrete and pre-determined questions. Close-ended questionnaires were used to restrict respondents to pre-determined responses. This study used both open and close ended questionnaires so as to enable respondents to give their views freely. The aim of using questionnaires to farmers, and the general public and residents or people who lived in urban Wa for a longer time as emphasized by Denscombe (1998) is that questionnaires are economical since they can supply a considerable amount of research information at a relatively low cost in terms of material, money and time. Questionnaires were used not only for the aim of enabling respondents who were far to have a chance of giving their views but also to guide them on the specific assumptions related to the study.
3.3.6.2 Interviews 
Interview means trying to understand what people think through their verbal expressions (Bernard, 1988). Semi-structured interviews were used in this study particularly in the collection of rich qualitative data due to their flexibility, being focused and time-effective (Patton, 2002; Mtahabwa, 2007). Opinion leaders and key informants were interviewed through semi-structured interviews. This type of interview enabled the respondent to express him/herself at length (Auerbach and Silverstein, 2003). Semi-structured interviews were conducted so as to allow deeper exploration of opinions, feelings and ideas about climate change adaptation and sustainable urbanization. This was done so as to acquire greater detailed and necessary information. The main function of the interviews within the research agenda is to reveal informants’ understandings, expectations and perspectives relating to the study (Kothari, 1992). 
3.3.6.3 Focused group discussions
Focused group discussion is a form of qualitative research in which a group of people are asked about their perceptions, opinions, beliefs, and attitudes towards a product, service, concept or idea (Dane, 1990). Koul (1992) asserted that the respondents in the focused group discussion should be knowledgeable in the topic of which they are discussing. Respondents who were participate in this study were knowledgeable. Focused group discussion was mainly use to collect information from farmers, civil society organizations, NGO’s, farmer base organizations, staff of meteorological station and officials from Ministry of Food and Agriculture. The group was composed of eight participants whereby each named category was represented by two members. 
In the first place the researcher informed participants about the importance of undertaking the research study. Participants’ rationale of the truth was uncovered when discussing different issues about climate change adaptation and sustainable urbanization. Few guiding questions were formulated concerning climate change in general. These guiding questions helped the researcher not to discuss issues that were beyond the scope of the study.
[bookmark: _Toc127243047]3.3.7 Techniques of data analysis and presentation 
[bookmark: _Toc127243048]3.3.7.1 Content analysis: 
This is one of the most common methods to analyze qualitative data. It is used to analyze documented information in the form of texts, media, or even physical items. When to use this method depends on the research questions. Content analysis is usually used to analyze responses from interviewees.
This covers data evaluation, descriptive statistics and transcription of response. Different methods and procedures were used to analyze the data. Tables were also be used to present some of the findings.
For the qualitative data, content analysis which is one of the most common methods to analyze qualitative data was used It is was used to analyze documented information in the form of texts, media, or even physical items. It was used to analyze responses from interviewees.
The transcripts were read through severally and similar words, phrases, trends, sentences or responses were identified from the FGDs, and in-depth interviews and then synthesized into themes to answer the research questions. Results of the data analysis were compared with findings from literature regarding climate change adaptation and sustainable urbanization in developing countries with similar socio-economic and environmental conditions. The quotes which were selected and used in the data analysis was informed by their direct relevance to the research questions.
[bookmark: _Toc127243049]3.4 Ethical Considerations
Since humans were at the core of the research, ethical considerations were very key. The respondents’ rights were taken into account in as much as I intend to seek the thoughts and opinions from participants to construct new and additional knowledge to the area of study. Hence efforts were put in place not to violate the rights of the respondents. With the qualitative data set, analysis presentation was in the form of narrative and descriptive. Data sets were all recorded and as such, focus group discussions and interviews with personnel from institutions and organizations involved in the study were transcribed. The recordings for the focus group discussions were in the local dialect and after that transcribed to English. The views and contributions from these recording were discussed in the work alongside with finding from the qualitative data set. Pictures were also taken and used to present some observed measures farmers employ to help them cope with the impact of climate change in their farming activities. These also, were presented alongside the discussions.


[bookmark: _Toc127243050]CHAPTER FOUR
[bookmark: _Toc127243051]PRESENTATION OF RESULTS AND DISCUSSION
[bookmark: _Toc127243052]4.1 Introduction
This chapter presents the findings and discusses the results of the study. It gives in-depth analysis on the demographic characteristics of respondents. It also discusses the respondents’ perceptions of climate change, effects of climate change on livelihood activities, effects of existing adaptation measures to climate change, adaptive challenges to climate change, and urban sustainability. 
[bookmark: _Toc127243053]4.2 Socio-Demographic Characteristics of Respondents
This section used descriptive statistics to describe the gender, age, marital status, educational level, religion, household size, and years stayed in community. Table 4.1 presents the socio demographic respondents of the respondents.
[bookmark: _Toc127195019][bookmark: _Toc127243054]Table 4.1: Demographic Characteristics of Respondents
			Characteristics		    Frequency		      Percentage
Gender		Male					127			63.5
			Female					73			36.5
			Total					200			100.0	
Age			18-30 years				93			46.5
			31-49 years				89			44.5
			50 Above				18			9.0
			Total					200			100.0
Marital Status	Single					70			35.0
			Married				116			58.0
			Divorced				2			1.0
			Widowed				12			6.0
			Total					200			100.0
Education		No school				67			33.5
			Primary				36			18.0
			Junior High				37			18.5
			Secondary				24			12.0
			Tertiary				36			18.0
			Total					200			100.0
Religion		Christianity				81			40.5
			Traditional				12			6.0
			Muslim				107			53.5
			Total					200			100.0
Occupation		Farmer					73			36.5
			Trader					57			28.5
			Civil servant				29			14.5
			Others					41			20.5
			Total					200			100.0
Household Size	1-5					97			48.5
			6-10					64			32.0
			10 Above				39			19.5
			Total					200			100.0
Source: Field study, 2022
Out of the 200 respondents, 127, representing 63%, were males and 73, representing 37%, were females. From the study it was revealed that males are more involved in activities relating to climate change than women. This is the more reason why males outnumber the females in the study and not because males were given priority in the study. This, therefore, suggest that males in the Municipality have more information related to climate change and adaptation. 
The study gathered information on the age distribution of the respondents. The rationale is that, different age groups engage in different livelihood activities. With that, their responses to the climate change phenomena will vary based on their specific activities. The results shown in Table 4.1 indicates that the majority of respondents in the age bracket 18-30 years constitutes 46.5%. Those within the age bracket of 31-49 years were made up of 44.5%. Respondents above 50 years, however, were 9%. It is clear with the data that the age group between 18-30 years, who are classified as youth, dominated the respondents, and followed by the age group between 31-49 years. It was important for the purpose of this study to investigate the marital status of respondents in the study area. This was to identify if the respondents were predominantly single or were married people. The study revealed that majority of the respondents were married, constituting 58%. However, 35% were single, 6% were widowed, whiles the remaining 1% were divorced (Table 4.1).
Household size and composition usually have implications for socio-economic wellbeing of residents in terms of their income, education, gender and composition (Phuong, 2012). The term ‘household’ is the basic residential unit that normally includes all individuals living in the same dwelling (Sullivan and Stevens, 2003). However, it is debated that household size and composition is a cause factor for the competencies, choices and adaptation strategies available to its members (Rakodi, 2002). Therefore, considering the household size and its composition is central in this study to unravel the relationships between the respondents, their families and the livelihood assets that they have right to use in order to form new livelihoods or depend on existing ones.
Table 4.1 shows that 48% of the respondents’ dependents in a household ranged from 1-5. Households with 6-10 dependents were represented by 32%, whiles household size above 10 constituted 20%. The social dependency in the study area is clearly high. Household heads are, therefore, faced with pressure to make more income or profit in order to cater for their households. Even though household heads would have more hands to work on the farms/family businesses, they would also have more mouths to feed and cater for. The increased incidence of climate change and its negative impacts on crop and livestock yields as well as urbanization jeopardizes the future of food security and climate change (IPCC, 2001). Hence, it places household heads into vulnerable positions in providing for their families’ basic needs such as food, clothing, shelter and health care.
It was also revealed that the demand on most household heads, who have very little income are, extremely high since they have to secure the livelihood of their household members. The reality, for instance, highlights one correlation; the less income and the more children mostly leads to the fact that only a few children in the family can have a chance to higher education and this confirms the findings of Müller-Kuckelberg (2012). The current dependency ratio will limit resources available for household heads thereby impeding their capacity to adapt. Land as a resource will be limited because population has the potential to rise, hence a negative impact on urbanization. Households will therefore be faced with the challenge to adapt livelihood practices which would help reduce the impact of climate change and, in so doing, build their resilience.
Education makes one aware of his or her responsibilities and awakens the consciousness towards climate change adaptation and sustainable urbanization as in case of human related activities. Respondents’ years of education are a major determinant that shapes how they perceive their environment (UNDP, 2010) including a change in climate. From the study, as indicated in Table 4.1, 33% of the respondents did not have any form of formal education. About 19% have had junior high school education and a few of them, representing 18%, have had primary and tertiary education respectively with only 12% having had secondary education. Most respondents who have had some level of education terminated at the junior high school level.
In the field study, different religious affiliations were given. Findings are indicated in Table 4.1. From the study, it was found out that the highest percentage of respondents were Muslims, represented by 53.5%, whereas Christians represented 40.5%. Respondents whose religious affiliation was Traditionalist is represented by 6%.
The study sought to identify the occupation of respondents. Field data showed that farming activities was the major occupation of respondents. The major livelihood activities in urban Wa are farming trading. A total of 36.5% of the respondents alluded to engaging in farming activities as indicated in Table 4.1. A relatively lesser percentage of 14.5% indicated engaging in white-collar jobs (civil/public servants). Furthermore, 28.5% of the respondents indicated indulgence in trading activities and 20.5% of them engaged in other occupational activities, particularly artisanal works including, carpentry and masonry, weaving, etc. The local people indicated that the lack of alternative livelihood activities limit them to principally engaging in agriculture. Agriculture, as the major occupation of local people, can also be explained by the low level of education and skills which does not offer them options in other areas of work.
The survey indicates that Waalas are the largest ethnic group within the respondents with a percentage of 49, followed by the Dagaabas with a percentage of 33 with Sissalas being the next with 11.5%, and other ethnic groups, such as Frafras, Fantes, Mamprusis, Ashantis, etc. representing 6.5%. This shows that the study community is highly populated by the Waalas.
[bookmark: _Toc127243055]4.3 Respondents’ Perceptions on Climate Change
Climate change is a phenomenon that is very difficult to perceive over a short period. However, a good knowledge of climate change and climatic variability is a necessary step towards adoption of proactive adaptation and coping strategies to avert possible negative effects of the phenomenon. This study therefore sought to explore the knowledge and understanding of respondents on climate change and the perceptions they hold about it.
[bookmark: _Toc127243056]4.3.1 Awareness and perceptions of climate change 
Adger et al. (2008) stated that, apart from technology availability and capacity to learn, other factors including perceptions and knowledge considerations on climate change further limit peoples’ adaptation. Gender determines power and access to resources in most societies and climate change equally affects the interaction, perceptions and ways of male and female groups differently (FAO, 2015). 
The study investigated the level of awareness and perceptions of respondents on climate change in their localities. It was found that the level of awareness of climate change among respondents is high as indicated in Figure 4.1. The results show that most (76%) of the respondents indicate knowledge of changing climate in their respective geographical settings and only 26% of them had little or no idea of climate change. Many of the respondents understood the concept of climate change through different means. The main occupation of respondents is farming, the people are very observant of the weather conditions. They take key note of any changes that they observe over the years in the weather patterns.
[bookmark: _Toc127195022][bookmark: _Toc127196252][bookmark: _Toc127243057]Figure 4.1: Respondents’ awareness of Climate Change 
Source: Field study, 2022.
A respondent recounted his experiences with the changing weather patterns as follows:
“When we were growing up, it used to rain a lot and there was a lot of food available during harvest. The soil was very fertile and we used to grow varieties of crops some of which we planted early and others late. Now, the soil is not that fertile again. When you plant the late maturing crops, you are more likely to fail if you don’t apply manure or fertilizer. The farm inputs such as the organic manure that we carry to the farm, comes at a cost. Either a “motor king” or motorbike is used in the transportation. So, because we don’t have enough money, it affects us. The Guinea corn which is an early maturing crop no longer responds very well due to inadequate rainfall” (Field study, 2022).
Another respondent supported the statement above, by indicating that:
“When we were kids and up to now, things have really changed. It is the farming that we know. Even the soil is dead now. This year, the rain has also not been forthcoming. We used to plant maize even around our house but this is not the case now. Those days, when you harvest rice and you don’t collect them early enough, they could geminate again. But this is not the case now” (Field study, 2022)
[bookmark: _Toc127243058]4.3.2 Signs associated with climate change
A total of 29.5% of the respondents said they understand the signs of climate change to be high temperature, 29.5% understood the signs of climate change to mean severe harmattan and 25% understood the signs to be prolonged dry season (Figure 4.2). Another 16% said they understood the signs of climate change to mean low rainfall. 

[bookmark: _Toc127195024][bookmark: _Toc127196254][bookmark: _Toc127243059]Figure 4.2: Signs associated with climate change
Source: Field study, 2022.
This was also made clear in the discussion as one respondent said that:
“We have heard, seen and also experienced the presence of changes in the climate. The rains do not set in the time it is supposed to and when it does, it suddenly stops when crops are yielding leaving the crops to wither and others even dry up, therefore, destroying the crops and rendering all our hard work and efforts useless” (Field study, 2022).

The responses given also mean that there are varied views and understanding of the concept of climate change amongst people within the study area. This is clearly evident in the responses in Figure 4.2. It can however be said that, majority of the respondents from the field study had an idea about climate change. 
In an interview with a coordinator of a non-governmental organization, which works with farmers in the Municipality, it was highlighted that: 
“There is a distinction between the understanding of climate change within academia and that of the locals whose understanding of climate change is changes in rainfall. This is due to the fact that the rains are what farmers work with and, for that matter, they take notice of that than any other change in the elements of the weather (Field study, 2022). 
From the discussions with another respondent about signs associated with climate change, she had this to say:
“There have been signs of changes over the past 30 years and beyond to include severe dryness especially during the dry season, low rains and severe harmattan that sets in earlier than it used to. As you can see and feel the winds, are they not strong, cold and dry? This was not the case growing up during those days; the winds were severe in January and February. However, this has changed. Imagine we are in August and the rains are very low than we can ever imagine experiencing” (Field study, 2022).
[bookmark: _Toc127243060]4.3.3 Factors that influence knowledge of climate change
The study revealed that 53.5% of the respondents had seen some signs of changes in the weather over the past 10 years, 37.5% indicated that there were no changes in the weather over the past 10 years and only 9% of them had no idea in the change of weather over the past 10 years as indicated in Table 4.2.
[bookmark: _Toc127195026][bookmark: _Toc127196256][bookmark: _Toc127243061]Table 4.2: Changes in weather over the past 10 years
Responses		     Frequency			     Percentage
Signs of changes			107				53.7
The weather is the same			75				37.5
No idea			18				9.0
Total			200				100.0
Source: Field study, 2022.
The study also revealed that for the past 10 years, various communities identified floods, drought, wind storms, rainstorms, as the climate change event predominant in their communities. In Figure 4.3, drought was identified as one of the events that has been occurring and has been experienced the most in urban Wa with 58.5% of the respondents agreeing to this fact. The occurrence of drought, from discussions, affects the farming activities of farmers most especially their farm sizes which reduces due to limited access to water thereby resulting in low output. Flood, which represents 21.5%, is also a climate change event recorded for the past 10 years. Another11.5% of the respondents indicated that rainstorm is a climatic events and windstorm represented 8.5%.

[bookmark: _Toc127195027][bookmark: _Toc127196257][bookmark: _Toc127243062]Figure 4.3: Climatic events recorded over past 10 years
Source: Field study, 2022.
An interview with personnel from the Ministry of Food and Agriculture also agreed to this as, in their view, drought has been the most climatic event that has hit the Municipality over the years negatively and it is evident in the dry nature of the land and the plight of farmers. 
Knowledge of climate change is influenced by various factors (IPCC, 2001). An investigation into the factors that influence respondents’ knowledge on climate change revealed that their experiences over time played a key role. This is because from Table 4.3, 45% of the respondents said their knowledge was informed by experience. This is followed by sensitization from MoFA with a percentage of 27.5%. A total of 16% said their knowledge was informed by their experience and sensitization from NGO’s while a few, representing 11.5%, said their knowledge was influenced by sensitization from weather agencies on radio. The result shows that respondents pay attention to what is happening within the environment in which they live. This is due to the fact that there was awareness that there is a change in the weather before sensitizations from institutions. 
[bookmark: _Toc127195028][bookmark: _Toc127196258][bookmark: _Toc127243063]Table 4.3: Knowledge about climate change
Responses		     Frequency			     Percentage
Experience			90				45.0
Sensitization from MoFA			55				27.5
Sensitization from NGO			32				16.0
Sensitization from weather agency		23				11.5
Total			200				100.0
Source: Field study, 2022.
One lead farmer remarked that:
“This knowledge of change has been influenced by experience during childhood when the rains used to set in early and our fathers sowed on time giving us good harvests. But, growing up, we have noticed changes with records of delay and low rainfall” (Field study, 2022).

[bookmark: _Toc127243064]4.3.4 Trends of climatic events
The trend of climatic events in urban Wa were found to be on the increase with 56% responses supporting this claim as presented in Figure 4.4. Also, 10% of the respondents indicated that the trend of climatic events has decreased over the past 10 years, 25% indicated that the trend in climatic events are fluctuating and only 9% indicated that they have no idea of the trend in climatic events over the past 10 years.

[bookmark: _Toc127195030][bookmark: _Toc127196260][bookmark: _Toc127243065]Figure 4.4: Trend of climate events over past 10 years
Source: Field study, 2022.

Climate change has been known to result in unpredictable weather patterns (IPCC, 2001). This is seen in the responses to questions on duration of rainfall, intensity of rainfall and patterns of rainfall over the years. The results show variation in responses from the duration of the rainy season and intensity of rainfall. In Figure 4.5, whilst 51% of the respondents said they experienced four months of rainfall, 28% said rains lasts for three months and 13% said the rainy season lasts for five months. Again, 8% of the respondents said the rainy season last for more than five months.
[bookmark: _Toc127195031][bookmark: _Toc127196261][bookmark: _Toc127243066]Figure 4.5: Duration of rainfall
Source: Field study, 2022.
In relation to the intensity of rainfall, 33.5% of the respondents said they experienced moderate rainfall, 28% said the intensity is high whilst 28% said the rains were low, and 10.5 said the intensity of rainfall was very high (Figure 4.6). It was also clear from the discussions that, despite the fact that the rains are low and comes late, when they set in and farmers are trying to manage with the rains to enable them get good yield, the rains come in large amounts destroying the crops on their farmlands and consequently affecting yields.

[bookmark: _Toc127195032][bookmark: _Toc127196262][bookmark: _Toc127243067]Figure 4.6: Intensity of rainfall
Source: Field study, 2022.
The month of August was identified by all respondents in the study as the month associated with unstoppable downpours which is largely referred to as torrential rains. This is because of the nature of the rains which is characterized with low downpour but drizzles that can last for a whole day. It was further revealed that, in some circumstances, the down pour could be greater such that farmlands and homes are destroyed, an opinion leader stated that:
“The greatest impact of changes in the weather is the records of low rainfall over the years; but floods are also occurring in some parts of the Municipality destroying farms, homes and even leading to the outbreak of diseases such as cholera” (Field study, 2022).
With respect to the dry season, all the respondents said that they experienced 5-9 months of dry season. The intensity of the dry season was also alluded by respondents to have been on the increase. However, according to 57% of the respondents, the nature of the dry season in their communities is often characterized by very high temperatures with dryness as shown in Figure 4.7. The nature of the dry season also affects availability of water. High temperatures with occasional rains represented 39.5%. Low rains as identified by respondents provides little water for farming and the dry nature of the long dry season also results in massive evaporation causing further reduction in the quantity of water available for dry season farming. Low temperature with dryness also represented 3.5%.
[bookmark: _Toc127195033][bookmark: _Toc127196263][bookmark: _Toc127243068]Figure 4.7: Nature of dry season 
Source: Field study, 2022.
[bookmark: _Toc127243069]4.4 Effects of Climate Change on Livelihood Activities 
This section examines the perceived effects of climate change on the livelihood of respondents. The study revealed that majority (74%) of the respondents indicated that climate change has affected their livelihood activities negatively (Table 4.4). Only 11 respondents, representing 5.5%, revealed that climate change has affected their livelihoods positively. Also, 20.5% of the respondents indicated that climate change does not have any impact at all on their livelihoods.

[bookmark: _Toc127195035][bookmark: _Toc127196265][bookmark: _Toc127243070]Table 4.4: Impact of climate change on respondents’ livelihood activities
Responses		     Frequency			     Percentage
Negatively			148				74.0
Positively			11				5.5
No impact at all			41				20.5
Total			200				100.0
Source: Field study, 2022.
All the farmers interviewed said climate change had negative impacts on their farming activities. It is for this reason that most (35%) farmers said that water availability for cropping was the area that was most affected by the impact of climate change with 35.5% of the traders asserting that this has an extremely negative impact on their trading activities (Table 4.5). With respect to the direct effects these climate change has on crops and output, it was revealed by 26.5% of the farmers that records of pests and diseases on their farms is an impact of climate change. It was further revealed from all the discussions that climate change has brought a lot of disturbances into the lives of farmers as farmers lamented that not only do they not get food to feed their families but also do not have enough to sell for funds to pay their children’s school fees and purchase uniforms, books and pens for their children since “money is used for everything”. Income is earned mainly from their farms, the major contributor to their living, hence any limitation on it affects their daily lives. This, therefore, highlights the importance of agriculture in the Municipality and the severity of the limiting impact of climate change on agriculture and the lives of people in the Municipality. 
[bookmark: _Toc127195036][bookmark: _Toc127196266][bookmark: _Toc127243071]Table 4.5: Aspect of livelihood affected by climate change
Livelihood		     Frequency			     Percentage
Water availability			70				35.0
Pest and disease control			53				26.5
Trading activities			71				35.5
Others			6				3.0
Total			200				100.0
Source: Field study, 2022.
This impacts of change on agriculture, according to farmers, has left farm outputs in a sorry state compared to what their fathers used to earn. It is to this that one farmer stated that:
“These changes have brought a lot of hardship upon our lives. Our parents used to cultivate on smaller parcels of land as compared to the acres and hectares of land we farm on. Yet, upon all this, their harvest was far greater than ours. Upon all this, we are burdened with responsibilities such as paying school fees, feeding children and buying other necessities to make learning easy. So, you can imagine the struggles we are going through and wonder what your generation will go through” (Field study, 2022).
[bookmark: _Toc127243072]4.5 Coping Strategies to the Effects of Climate Change 
The study revealed that farmers are coping with the effects of climate change. Respondents indicated that, despite the effects of climate change on output, “God, their maker” provides them with their daily bread. Respondents also added that, at their end, they do their best to manage with what they have been given because they have no other option but to survive with the change since the change has occurred and cannot be manipulated to suit the desires of humans with a snap of a finger. From the study, credit was given to women by the men for their ability to manage the yields they get from their farmlands till the next harvesting season. Respondents further added that, when the food shorts, their wives go out into the world and do their best so as to raise money or food to feed the family. Also, aside the yields from their farmlands, farmers engage in supplementary livelihood activities to help them earn money to complement the output they get to enable them carter for the needs of their families.
Supplementary livelihood activities that contribute to the income of respondents, aside the sale of foodstuffs, was the sale of farm animals. This, according to respondents, is very lucrative since “prices for these animals are very good”. Other farmers, though a few of the men, are skilled and offer carpentry, masonry, driving and other services to people in need for a fee which earns them extra money when they are not busy on their farms. Petty trading and brewing and selling of ‘pito’ were also supplementary income earning activities dominant among the women. Most of the respondents asserted that the cutting and sale of fire wood from the forest was also a lucrative means of earning money but lamented on how it has been limited these days because there are no trees like when they were growing up. Offering ones labour for a fee was another source of income as most respondents said they provide their services at construction sites and on the farms of others to earn money. 
The study further revealed that change in the planting date, crop diversification, change of livelihood activities are some strategies adapted by the respondents. As presented in Figure 4.8, change in the planting date was the most strategy adapted with a greater percentage of 36.5% of the respondents attesting to this fact. The discussion revealed that this change in the planting date is an initiative by the farmers themselves as farmers said they had to take this measure because the rains have changed and, as such, are directed by the rains on the time to sow, hence their decision to sow immediately after the rains set in. A percentage of 33 responses adopt change in livelihood activities whilst 28% adopt crop diversification and 2.5% adopts to others such as soil conservation, etc. The choice of soil conservation and crop diversification helps make sufficient nutrients available for crops and increase yield as new varieties withstand change respectively

[bookmark: _Toc127195038][bookmark: _Toc127196268][bookmark: _Toc127243073]Figure 4.8: Strategies to cope with climate change
Source: Field study, 2022.	


[bookmark: _Toc127195039][bookmark: _Toc127196269][bookmark: _Toc127243074]Table 4.6: Influence of choice of adaptive strategy
Influence of choice		     Frequency			     Percentage
Self-initiative			96				48.0
Extension officers from MoFA			73				36.5
NGO’s			31				15.5
Total			200				100.0
Source: Field study, 2022.					
The study revealed that respondents adopted to climate change strategies through their own self-initiative, representing a percentage of 48 (Table 4.6). Extension officers from MoFA, which represents 36.5%, influenced respondents to adapt to climate change strategies, 15.5% of the respondents were also influenced by NGOs to change their strategies to climate change as represented.
[bookmark: _Toc127243075]4.6 Challenges of Climate Change Adaptation Strategies
The study revealed that access to capital, which constitute 43.5%, was a major factor that limit the application of strategies to reduce the effects of climate change (Table 4.7). Government support represented 29% and NGO’s support represented 27.5%. The study further revealed that respondents would be able to limit the effects of climate change on their livelihoods if they have access to capital, Government and NGO’s support. These supports would bring relieve to respondents to enable them cater for their dependents and it will also help them in to increase their yields because most of the respondents were farmers.

[bookmark: _Toc127195041][bookmark: _Toc127196271][bookmark: _Toc127243076]Table 4.7: Factors that limit the application these strategies
Factors			     	      Frequency		     Percentage
Access to capital				87				43.5
NGO support					55				27.5
Government support				58				29.0
Total						200				100.0
Source: Field study, 2022.
The study further indicated that 54% of respondents had no idea of any cultural practice that limit their ability to adapt to climate change, 31% of respondents said ‘No’ and 15% of respondents said ‘Yes’ (Figure 4.9). 


[bookmark: _Toc127195042][bookmark: _Toc127196272][bookmark: _Toc127243077]Figure 4.9: Respondents perception on cultural practices that limit ability to adapt to climate change
Source: Field study, 2022.
According to respondents who indicated yes (15%), their forefathers left behind a range of practices that influence agriculture. The greatest is the consultation of the ‘gods’ for directions and guidance, especially with respect to rainfall. The ‘gods’ would listen to their requests and communicate to them as to when the rains would set in as well as the time the rains would stop, hence influencing their decisions to sow. However, this current generation has abandoned this practice passed down by their forefathers. In the words of one farmer:
“In the days of our fathers, the “Tindana‟ (land custodian) and the chief were united and consulted the gods of our land for advice on when to sow crops and when not to, after a down pour. The message was then relayed to the people of the land which was relied on and also worked for them. However, these days we do not consult the gods of the land for direction and actions to take but just do as we please and now suffering the consequences of our action” (Field study, 2022).
Further, the preparation and application of manure was another practice identified by respondents as a cultural practice that has been passed down that influence agriculture. According to the respondents, the practice by their fathers that they observed growing up has always been that, after every harvest, farmers gathered the straws of maize, millet as well as leaves of other crops such as groundnut, beans and pumpkin. These straws and leaves were then taken to the portion of the house for animals to feed on. While animals feed on these leaves and straws, they left their droppings which mixed up with the hay forming manure which farmers then collected and applied on their farmlands. 
[bookmark: _Toc127243078]4.7 Climate Change and Sustainable Urbanization in Wa
[bookmark: _Toc127243079]4.7.2 Causes of urbanization 
Though a definition of the term urbanization was offered to the respondents, the question: ‘what do you understand by the term urbanization?’ was posed to them. Most (71.5%) of the respondents referred to urbanization as population increase and growth of the town whilst 22% termed it as growth of town and 6.5% were not sure whether it is population increase or growth of the town (Table 4.8). 



[bookmark: _Toc127195045][bookmark: _Toc127196275][bookmark: _Toc127243080]Table 4.8: Respondents’ understanding of urbanization
Characteristics				Frequency			Percentage
Population increase				143				71.5
Growth of town				44				22.0
Not sure					13				6.5
Total						200				100.0
Source: Field study, 2022.
The greatest factor that had led to an increase in population in urban Wa was from migration of people from other regions, districts and municipalities into War Municipality for one reason or the other. As indicated in Table 4.9, 40.5% of the respondents attributed population increase in urban Wa to migration whilst 34% attributed it to natural births with only 18.5% attributing it to improved infrastructure and 7% of the respondents did not know the factors that has led to the increase in population. From discussions with various officials at the municipal offices, it came out that there were many migrants who had bought land and settled in Wa. Most of these migrants were from the southern part of Ghana and other districts and municipalities within Upper West Region. 




[bookmark: _Toc127195046][bookmark: _Toc127196276][bookmark: _Toc127243081]Table 4.9: Factors leading to growth in urban population
Characteristics			    Frequency			      Percentage
Natural by birth				68				34.0
Migration					81				40.5
Improved infrastructure			37				18.5
Don’t know					14				7.0
Total						200				100.0
Source: Field study, 2022.
[bookmark: _Toc127243082]4.7.2 Contribution of urbanization to climate change
Among the contributions of urbanization to climate change, pollution emerged as the highest. Many of the respondents noted that environmental pollution as a negative impact of urbanization, which represented 39.5%, over population (10%) and slums (8%) (see Table 4.10). Others, which may not have any direct contributions to climate change, were erosion of culture (32%) and increase in crime rates (10.5%). Observations within the area of study revealed a very high extent of environmental pollution. Interviews with respondents equally revealed that there was no active authority that was concentrating on tackling pollution within the Municipality. 



[bookmark: _Toc127195048][bookmark: _Toc127196278][bookmark: _Toc127243083]Table 10: Contributions of urbanization to climate change
Contributors			                Frequency			     Percentage
Erosion of culture				64				32.0
Environmental pollution			79				39.5
Slums						16				8.0
Crime						21				10.5
Over population				20				10.0
Total						200				100.0
Source: Field study, 2022.
The disadvantages of urbanization in urban Wa is as a result of insecurity, housing deficit and poor infrastructure planning leading to pollution, robbery and high room occupancy rate (Table 4.11). Many (52%) of the respondents noted insecurity as the most disadvantage of urbanization, housing deficits (27.5%) and poor infrastructure (20.5%). Observations within the Municipality revealed a very high extent of insecurity within. Interviews with the respondents further indicated that there was no active policing and security measures that was concentrating on tackling robbery and killings within the area. 




[bookmark: _Toc127195049][bookmark: _Toc127196279][bookmark: _Toc127243084]Table 4.11: Treats of urbanization
Treat				                Frequency			     Percentage
Insecurity					104				52.0
Housing					55				27.5
Poor infrastructure planning			41				20.5
Total						200				100.0
Source: Field study, 2022.
[bookmark: _Toc127243085]4.7.3 Adaptation to climate change and sustainable urbanization
The Fourth Assessment of the IPCC (2007: 5-6) noted the following, all with high confidence:
“The most vulnerable industries, settlements and societies are generally those in coastal and river flood plains, those whose economies are closely linked with climate-sensitive resources, and those in areas prone to extreme weather events, especially where rapid urbanization is occurring.
“Poor communities can be especially vulnerable, in particular those concentrated in high-risk areas. They tend to have more limited adaptive capacities, and are more dependent on climate-sensitive resources such as local water and food supplies.
“Where extreme weather events become more intense and/or more frequent, the economic and social costs of those events will increase, and these increases will be substantial in the areas most directly affected. Climate change impacts spread from directly impacted areas and sectors to other areas and sectors through extensive and complex linkages.”
Climate change adaptation in urban Wa, from the influence of climatic disturbances, influences respondents risk perceptions and responses. This is because, from the results, the impacts of climatic disturbances informed respondents’ knowledge on the existence of climate change and, within their capacities, they employed measures to help them limit the impacts of change on their lives. This decision to cope with the change has also informed the types of adaptation respondents in the Municipality employed which are autonomous and reactive (Osumanu et al., 2017). 
Autonomous because, according to a farmer:
 “….. our adaptation strategies have been self-initiated and driven by our suffering and how we feel. The measures we adapt are to help us survive after the fact of climate change has occurred” (Field survey, 2022).
For cities, perhaps the most obvious increased risk comes from the likely increase in the number and intensity of extreme weather events such as heavy rainstorms and global warming (Legesse et al., 2013; Zheng et al., 2014). The cities most at risk are those where these events are already common, although there is some evidence of the geographic range of some extreme weather events expanding (IPCC, 2007). For Wa urban, the scale of the risk from these extreme weather events is also much influenced by the quality of housing and infrastructure and harsh weather conditions in the city and the level of preparedness among the city’s population and key emergency services. This is what a key informant said about sustainable urbanization in Wa:
“The very nature of urban systems contributes to climate change, as their functions require the burning of fossil fuels. Within urban Wa, the spatial functions include building structures to house people and commerce and the provision of space for social and economic interactions. Transport functions include the movement of people, goods and materials to, from and around the Municipality. Supply functions include the provision of food, sanitation and clean water, as well as electricity, light and heat. These functions and others ensure that urban systems contribute hugely to the demand for fossil fuels, which, in turn, contribute to climate change. Thus, there is a bi-directional causal relationship between the function of urban systems and climate change” (Field study, 2022).
The specific effects of climate change on urbanization will vary depending on location, but may include reductions in potable water, more regular and severe weather events such as heavy rain-falls and cyclones, increased incidences of flooding, inland storm surges and an increase in extreme heat events (IPCC, 2007; UN-Habit, 2008; Acquah and Onumah, 2011). The nature and scope of these potential climate change threats means that the vast majority of urban areas and their residents are vulnerable to some degree. The extent of urban vulnerability can be increased by the concentration of people and commercial activity in small spaces and the demands these places on urban functions and infrastructure (Condon et al., 2008). Consequently, even minor climate change effects can affect large numbers of people and can have serious consequences for wider urban systems. All urban systems will face some vulnerability to climate change effects. These effects may disrupt or even destroy a wide variety of urban functions. Such direct effects do not exhaust the potential impacts climate change may have on urban systems.


4.8 Chapter Summary
The chapter presented the connection between climate change adaptation and sustainable urbanization in urban Wa. The findings show that climate change has some negative effect on sustainable urbanization by means of peoples’ activities on the environment. The Ministry of Food and Agriculture, Non- Governmental Organizations and other agencies involved in the study needs to promote adaptation to climate change in the Municipality. 












[bookmark: _Toc127243086]CHAPTER FIVE
[bookmark: _Toc127243087]SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
[bookmark: _Toc127243088]5.1 Introduction
This chapter summarizes the key findings of the study and present the conclusions and recommendations based on the findings of the study. The summary is presented under sub-themes generated from the objectives, followed by the conclusions and recommendations.
[bookmark: _Toc127243089]5.2 Summary of Major Findings
The section provides a summary of the key findings from the study.
[bookmark: _Toc127243090]5.2.1 Perceptions of respondents on climate change
The study examined respondents' levels of knowledge and opinions about local climate change to address objective 2 of the research study. According to the report, most respondents had a high level of awareness of climate change. The findings reveal that just 26% of respondents had little or no understanding of climate change, whereas the majority (76%) of respondents indicated knowledge of changing climate in their respective geographic contexts. 
The survey also discovered that both male and female respondents were quite aware of how the climate was changing in each of the villages that were the subject of the investigation. In order to assess changing climatic conditions, respondents used their observations of the extensive time they had spent in their communities, knowledge that had been passed down through the generations, and data provided by extension staff.
A total of 29.5% of respondents claimed to comprehend high temperatures, 29.5% claimed to understand catastrophic hurricanes as symptoms of climate change, and 25% claimed to understand a protracted dry season as a sign. However, 16% of respondents claimed they understood climate change indicators to indicate low rainfall. 
53.5% of those surveyed said they have observed some indications of weather change, according to the report. Only 9% of respondents were unaware of weather changes during the past ten years, while 26.5% of respondents said they had witnessed no changes in the weather, 11% said it had remained the same, and the remaining respondents had no idea.
According to the survey, different respondents named floods, droughts, windstorms, and rainstorms as the climate change events that are most common in their localities over the past ten years. One of the climatic events that has been occurring and has been experienced the most frequently in urban Wa was recognized as drought (58.5%), followed by floods (21.5%), rainstorms (11.5%), and windstorms (8.5%) among climatic occurrences recorded over the past 10 years.
[bookmark: _Toc127243091]5.2.2 Effects of climate change on livelihood of respondents
The study also responded to objective 2 of the research study which sort assess the effect of climate change on residents of urban Wa. According to the survey, farming is the primary source of employment for both men and women. All respondents 63% men and 37% women noted that climate change was having an impact on several parts of their way of life. Climate influences a lot of ecosystem-based activities. Communities that rely on these ecosystem-based activities on a regular basis are more susceptible to the effects of climate change. Residents of urban Wa are especially susceptible to the effects of climate change because the majority of livelihood activities there significantly rely on the weather. They listed some major effects on livelihoods as a decrease in crop production, harm to businesses, a decrease in animal production, and a change in farming practices.
The study also revealed that the top consequences cited by respondents were a shortage of water (35%), a bad impact on trade (35.5%), and other factors including decreased livestock and agricultural production, insect and disease outbreaks, and so on. There were very small differences in the effects experienced by male and female residents, and both male and female respondents relied on these ecosystem-based activities for their livelihoods.
[bookmark: _Toc127243092]5.2.3 Adaptation Strategies Adopted by Respondents
The adaptation strategies adopted by respondents answered the research objective 3 of the study. The respondents' adaptation strategies also showed that they mostly practiced crop diversification (28%), altering the plant date (36.5%), switching up their livelihood (33%), and other practices like conserving the soil and planting trees (2.5%).
According to the survey, respondents changed their climate change tactics under their own volition (48%), under the influence of MoFA extension officers (36.5%), and under the influence of nongovernmental organizations (15.5%).
It was also discovered that a significant barrier to the implementation of methods to mitigate the effects of climate change was access to capital, which accounted for 43.5% of the total. Government sponsorship made up 29%, while support from NGOs made up 27.5%.
[bookmark: _Toc117622593][bookmark: _Toc117624736][bookmark: _Toc117625755][bookmark: _Toc117626639][bookmark: _Toc117630188][bookmark: _Toc117633397][bookmark: _Toc117634432][bookmark: _Toc117772055][bookmark: _Toc126321206][bookmark: _Toc126322620][bookmark: _Toc127243093]The survey also found that 31% of respondents believed cultural practices did not hinder adaptation and 15% agreed that cultural practices might limit adaptation. Of the respondents, 54% were unaware of any cultural practices that might limit the capacity to adapt to climate change.
[bookmark: _Toc127243094]5.2.4 Climate change and sustainable urbanization
The study responded to research objective 1 and 4 which sort to identify the effect of urbanization and the sustainability of climate change adaptation strategies by residents of Wa urban. The majority of respondents (71.5%) characterized urbanization as a result of population growth, town expansion (22%), and 6.5% of the respondents were not sure whether it is population growth or growth of the town. 
The major factor that had led to an increase in population in urban Wa is migration of people from other regions, districts and municipalities into the study area for one reason or the other. Majority of the respondents attributed the factors to immigration (40.5%), natural increase by birth (34%), improved infrastructure (18.5%), and 7% of the respondents did not know the factors that has led to the increase in population.
Among the contributions of urbanization to climate change, pollution emerged as one with the highest impacts. Many of the respondents noted that environmental pollution is a negative impact of urbanization (39.5%), erosion of culture (32%), increase in crime rates (10.5%), over population (10%), and slums (8%).
 The disadvantages of urbanization in urban Wa are because of insecurity, housing deficit and poor infrastructure planning leading to pollution, robbery, and high room occupancy rates. Many of the respondents noted insecurity as the most disadvantage of urbanization (52%), housing deficit (27.5%), and poor infrastructure (20.5%).
[bookmark: _Toc127243095]5.3 Conclusions
The study sought to investigate the connection between climate change adaptation and sustainable urbanization in urban Wa. Academics and professionals from all over the world have paid close attention to the relationship between urbanization and climate change. Given the vast amount of information already available on climate change, its effects on urbanization, and vice versa, it was necessary to break down different components for focused policy interventions. Because more weather information is now readily available in Ghana, people are more conscious of the social, economic, and environmental effects of climate change.
Urbanization has a clear effect on how people live in urban Wa. Rapid urbanization in urban Wa has had diverse and opposing effects on the livelihoods of men and women, rendering locals more susceptible to the consequences of climate change. Urban Wa now has new neighbors and friends because urbanization has made the area more accessible to people of all professions. Urbanization's advantages and effects have a domineering effect in urban Wa. The area has experienced higher living conditions thanks to better infrastructure, social services, water supply, and sanitation. As a result, a large number of locals have had to diversify their sources of income.
Although higher land divisions and a greater source of capital for the area have resulted from changing land tenure, the process itself not only contributes to landlessness but also further marginalizes a group that is already marginalized. Along with rising crime rates and the destruction of culture and customs,  urban Wa is suffering from pollution (both air and land pollution). The study made compelling arguments for policymakers to take into account when enacting policies to lessen the effects of climate change on livelihoods and the environment, particularly by focusing on sustainable urbanization, which is impacted by climate change consequences.
[bookmark: _Toc117622596][bookmark: _Toc117624739][bookmark: _Toc117625758][bookmark: _Toc117626642][bookmark: _Toc117630191][bookmark: _Toc117633400][bookmark: _Toc117634435][bookmark: _Toc117772058][bookmark: _Toc126321209][bookmark: _Toc126322623][bookmark: _Toc127243096]If smallholder farmers in the Wa urban area continue to use their traditional methods of production in the face of climate change, the effects on agricultural productivity will be more pronounced. Farmers in the study area will experience decreased yields, income, mean net revenue, and resilience due to climate change, although these effects can be mitigated with effective adaptation techniques (such as good agronomic practices and irrigation systems). The enhancement of farmers' resilience and disaster preparedness as well as the sustainability of the agriculture sector in urban Wa, the Upper West Region, and the nation as a whole depend on the implementation of adaption techniques to climate change as a starting point.
[bookmark: _Toc127243097]5.4 Recommendations
In the light of the study findings, the following recommendations have been made for consideration by all stakeholders including policy-makers and Wa Municipal Assembly.
It is important to maintain the high level of knowledge about climate change, particularly among younger generations. The traditional method of imparting knowledge and information to newer generations should be sustained and extension officers should get ongoing support to continue their awareness creation at the local level.
To raise respondents' output and achieve sustainability while safeguarding the available resources, it is necessary for the Municipal Assembly to encourage and enhance the adaptation tactics used by both male and female farmers. This will help to assure food security. However, in order to achieve sustainable urbanization, individuals of both sexes must share in the responsibility of fighting climate change.
The need to maintain and safeguard the environment through greater ecosystem-based responses is necessary, even as government and policy makers continue to reduce climate change on a sustainable route. The usage of fertilizers, cutting down trees, preserving water resources, raising livestock, and other specialized practices in that ecological zone should all be discussed in detail with community members by extension staff who should work closely with them.
The research recommends that the local assembly take the initiative in promoting environmental protection by adopting a number of rules to safeguard environmental assets and by supporting neighborhood efforts like tree planting and water and soil conservation plans.
Given the likelihood that urbanization would rise, an integrated urban planning framework needs to be implemented by the Municipal Assembly. While putting a focus on a construction code and adherence to predetermined housing requirements, this should also involve land zoning. As a benefit to altering livelihoods, it is also necessary for businesses and government organizations to prioritize providing employment possibilities to community members.
Access to knowledge about the environment, materials, and technological services becomes extremely important because due to the extreme seasonality and variety of rainfall events. MOFA and other participants, such as Wienco, NADMO, and GMet should be able to help the public and farmers to know the proper timing for rainfall (access to meteorological information services) in order to minimize or lessen loss of crops, lives, and properties due to flooding and or delay in rains. The public can increase their resilience in this way. Stakeholders who should offer financial services and weather-related insurance should support farmers in this.
The study advises that in order for the Municipal Assembly to implement livelihood empowerment initiatives in the municipality, it should have support from the GoG, NGO's, and other stakeholders involved in these programs. 
The GoG should make capital easily accessible to the general public, especially farmers, so they can use it to support their agricultural activities.
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DEPARTMENT OF ENVIRONMENT AND RESOURCE STUDIES
SD DOMBO UNIVERSITY OF BUSINESS AND INTEGRATED DEVELOPMENT STUDIES
MPHIL IN ENVIRONMENT AND RESOURCE MANAGEMENT
QUESTIONNAIRE FOR THE GENERAL PUBLIC
Dear respondents,
This questionnaire investigates the connection between climate change adaptation and sustainable urbanization in the urban Wa. You are kindly requested to answer this questionnaire as it constitutes an important part of my research. The results of this survey will be used for academic purposes, so I assure confidentiality of your answers. Please, choose the right answer or provide full statement where necessary. Thank you very much for your help.
SECTION A: RESPONDENTS PROFILE
1. Sex                      A. Male [      ]               B. Female [      ]
2. Age                     A. 18-30 [      ]              B. 31- 49   [      ]             C. 50 above   [      ]
3. Marital status   A. Single [   ]    B. Married [   ]    C. Divorced [   ]   D. Widowed [    ]  
4. Level of education   A. No school [     ]   B. Primary [    ]    C. Junior high [    ]   D. Secondary [ ]   E. Tertiary [   ]
5. Religion              A. Christianity [    ]       B. Traditional   [     ]             C. Islam [     ] 
6. Occupation         A. Farmer [    ]   B. Trader [     ]    C. Civil servant [    ]   E. Teacher [   ] Others [ ] (specify) ………………………………………………………………………………………
7. Ethnicity    A. Waala   [   ]    B. Dagao   [   ]     C. Sissala [   ]   D. Others (specify)…………….
SECTION B: RESPONDENTS PERCEPTION ON CLIMATE CHANGE
1. How many years have you lived in Wa? 
2. Have you heard of the term climate change?       A. Yes   [      ]                    B. No [ ] 
3. What are some of the signs that you associate with climate change?  
 A. Low rainfall [    ]    B. Prolonged dry season [    ]       C. High temperature [    ]       D. Strong winds [    ]    E. Severe harmattan [     ]      
4. Have you noticed any changes in the weather over the past 10years?
A. Signs of changes [    ]    B. No changes [    ]    C. The weather is the same [    ]    D. No idea [  ]
5. What informed your knowledge about climate change?    A. Experience [   ]     B. Sensitization from MoFA [      ] C. Sensitization from NGOs [      ] D. Sensitization from weather agency [   ]  
6. What are some of the climatic events recorded over the past 10years in your community? 
A. Floods [     ]    B. Drought [     ]    C. Wind storms [   ]    D. Rainstorms [    ]    
7. What has been the trend of these climatic events over the years? 
A. Increasing [    ]     B. Decreasing [    ]     C. Fluctuating [         ]     D. No idea [     ]
8. For how many months do you experience rainfall in your community? 
A. Three [    ]    B. four [     ]     C. Five [    ]     D. More than five [     ]
9. What is the intensity of rainfall in your community?    A. Very high [    ]     B. High [     ] 
C. Moderate [     ]      D. low [     ]
10. How long do you experience the dry season? A. 1-4 months [    ]     B. 5-9months [     ]   
C. 9 and above [     ]
11. What is the nature of the dry season in your community?  A. Very high temperatures with dryness [    ]      B. High temperatures with occasional rains [   ]    C. Moderate with cool temperatures [     ]      D. low temperatures with dryness [     ]
SECTION C: EFFECTS OF CLIMATE CHANGE ON LIVELIHOOD ACTIVITIES
1. How have these changes affected your livelihood activities over the past 10years?   
A. Negatively [     ]     B. Positively [      ]      C. No impact at all [       ]
2. Please Explain: ………………………………………………………………………………….
………………………………………………………………………………………………………
3. Which aspect of farming/livelihood do these changes affect the most? A. Water availability [     ] B. Pest and diseases control [      ]     C. trading activities [     ]    D. others (specify)……………………….
4. How do these changes affect crops?   A. Crops dry up [     ]     B. High crop yield [     ]   C. Low crop yield [    ]     D. others (specify)……………………………………
5. What is the rate of the impact of these changes on livelihood activities?
A. extremely severe [    ]    B. very severe [    ]    C. moderately severe [    ]   D. not severe [    ]
6. Please explain: …………………………………………………………………………………..
………………………………………………………………………………………………………………………………………………………………………………………………………………
SECTION D: EFFECTS OF EXISTING ADAPTATION MEASURES TO CLIMATE CHANGE
1. How are you coping with these changes? 
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
2. What general measures have you put in place to help you cope with these changes?
…………………………………………………………………………………………………………………………………………………………………………………………………………….………………………………………………………………………………………………………
3. What are some of the strategies you employ to cope with these changes?    A. Crop diversification [      ]   B. Changing plant date [      ]   C. Change of livelihood activity [    ]    D. Other (Specify)……………………………………………………………………………………
…………………………………………………………………………………………………….
4. What influenced the choice of this adaptive strategy? A. Self-initiative [    ]    B. Extension officers from MoFA [     ]     C. NGOs [     ]     D. Others (specify)…………………………………
………………………………………………………………………………………………………
5. Are these strategies helping in reducing the negative impacts of climate change on your livelihood activities?      A. Yes [     ]                       B. No [    ]
6. If yes in question 5 in which way?     A. Minimal increase in productivity [      ]     B. Moderate increase in productivity [     ]      C. Significant increase in productivity [      ]
SECTION E: ADAPTIVE CHALLENGES TO CLIMATE CHANGE
1. What are some of the factors that limit the application of these strategies? A. Access to capital [     ]      B. NGO support [     ]      C. Government support      D. Others (specify)…………………
………………………………………………………………………………………………………
2.  Do you think some cultural practices limit your ability to adapt to climate change?   A. Yes [   ] B. No [      ]      C. Have no idea [      ]


3. What are some cultural practices that influence adaptation strategies in your locality?
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
4. What do you think can be done to help reduce the influence of limiting factors on your ability to adapt to climate change?      A. Improved access to capital [     ]     B. Sensitizations on adaptation [      ]        C. Improve existing adaptive measures [      ]
SECTION F: URBAN SUSTAINABILITY
1. What do you understand by the term urbanization? A. Population increase      B. Growth of town          C. Not sure 
2. What are the factors leading to growth in urban population?                   
A. Natural by live births      B. Migration         C. Improved infrastructure            D. Don’t Know
3. What are the negative impact of urbanization?  A. Erosion of culture       B. Environmental pollution        C. Slums      D. Crimes     E. Over population
4. What are the disadvantages of rapid urbanization?    A. Insecurity       B. Housing       C. Poor infrastructure planning 
5. How many people are in your household? A. 1-5 [  ]   B. 6-10 [  ]    C. 10 above [   ]
6. What are some of the activities that leads to climate change?
A. Indiscriminate dumping of waste    B. Bushfires    C. Indiscriminate cutting of tress   D. Other (Specify)
7. To what extent does rainfall or poor weather conditions affect your activities?
A. Slows business [  ]   B. Destroys crops [  ]   C. Reduces income [  ]   D. Economic hardship [  ] 
8. How do you adapt to climate change? ........................................................................................
………………………………………………………………………………………………………

THANK YOU FOR YOUR COOPERATION




INTERVIEW GUIDE FOR INSTITUTIONS AND ORGANIZATIONS
TOPIC: CONNECTING CLIMATE CHANGE ADAPTABILITY TO SUSTAINABLE URBANIZATION.
1. Name of your organization/institution?
2. Have you heard of climate change?
3. What do you understand by climate change?
4. How does climate change in your view affect livelihood activities in the urban Wa?
5. What measures have you employed to help educate the general public on the issue of climate change?
6. What adaptive measures do you think the general public can employ to cope with climate change?
7. What are some of the measures put in place by this institution that has influenced public adaption to climate change?
8. How are these adaptive measures helping to reduce public/client vulnerability to climate change?
9. Are you aware of any cultural practices in various communities that influence public adaptation to climate change?
10. Identify some factors in the last 10years that limit public adaptation to climate change in urban Wa?
11. In which way (s) do these factors affect farming and other livelihood activities?
12. What do you think can be done to limit the influence of these factors on agriculture and urbanization?



Yes	No	76	24	

Low rainfall	Prolonged dry season	High temperature	Severe harmattan	16	25	29.5	29.5	
Percentage


Floods	Drought	Windstorm	Rainstorm	21.5	58.5	8.5	11.5	
Percent


Increasing	Decreasing	Flactuating	No idea	56.000000000000007	10	25	9	
Percent



Three months	Four months	Five months	More than five months	28	51.5	12.5	8	
[VALUE]%
[VALUE]%
[VALUE]%
[VALUE]%

Very high	High	Moderate	Low	10.5	28	33.5	28	

Very high temperature with dryness	High temperatures with occasional rains	Low temperature with dryness	56.999999999999993	39.5	3.5	
Percent


[VALUE]%
[VALUE]%
[VALUE]%
[VALUE]%

Crop diversification	Changing plant date	Change of livelihood activities	Other	28	36.5	33	2.5	





Yes	No	Have no idea	15.5	31	53.5	
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