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ABSTRACT 

Water resources management (WRM) is key to socio-economic development. This 

study examined WRM practices and how it effects socio-economic development, 

using the Kassena-Nankana East Municipality and the Bongo District in the Upper 

East Region as the study areas. In pursuance of this, both qualitative and quantitative 

methods were adopted. Structured questionnaires administration, key informant 

interviews, observations and focus group discussions were the data collection 

techniques employed. Data obtained were analyzed using inferential statistics so as to 

explain the effectiveness and efficiency of WRM practices and socio-economic 

development. The findings reveal that, by comparison, both the KNEM and the BD 

use similar strategies (practices) for managing water resources such as cover 

cropping, gathering of stones, tree planting, turf and landscape care and None use of 

chemicals for fishing. However, the difference lies in the degree to which they use 

these strategies.The finding that most of the respodents have reasonable knowledge on 

water resource regulation in the study areas, they do not comply with the laws and 

regulations governing water resources management The results of a cost-benefit 

analysis conducted for the study point out that achieving water resource management 

for both the Kassena-Nankana East Municipality and the Bongo District would bring 

socio-economic development to the two areas. The study concludes that water 

resources management practices have positive influence on socio-economic 

development as increase income, food security, and better standard of living are some 

of the positives gains when water resources are manage effectively and efficiently. 

The study suggests that if efforts are not made to sensitize, train and empower 

community meinbers to tackle water resources management as every household 
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concern to address water resources management problems they may collapse with 

attended overwhelming impacts on socio-economic development. 
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CHAPTER ONE 

INTRODUCTION 

1.1 I3ackgr•ound 

There is no doubt that human socio-economic development depends largely on the 

physical resource base c2 the globe. "We live ultimately in a closed a.ystern in which 

matter and energy cannot be created or destroyed" (Potter, 2004 :227) hence water as 

a state of matter can neither be created nor destroyed but can be managed and 

improved for the betterment of every nation's development agenda. Water has always 

been considered to be an essential component of the natural resource for human 

survival the world over. The special significance of water makes it an integral part of 

the natural environment and the home of many forms of life, that is, human, animals 

and plants. Water is important in the fields of agriculture (irrigation and aquaculture), 

health, industry, and hydro energy generation. 

Africa has over 50 significant water basins spanning nearly all the countries, Fourteen 

(14) of these, practically have their entire national territories fall within shared river 

basins. There are also large inland water bodies such as Lake Victoria, Volta, Chad, 

and Kariba among others. In sub-Saharan Africa (SSA), one-third of the world's river 

basins constitute the principal source of water resources, with thirty-five (35) 

countries in the region sharing seventeen (17) of the major river basins and eleven 

(11) of these cover an area of between 30,000 and 100,000 km 2  (Yilma and 

Donkor,1997: 97), Additionally, important considerations associated with these 

international rivers provide implications for long-term socio-economic development 

in terms of navigation, irrigation, fisheries, livestock rearing as well as environmental 
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consideration and water resource conservation for climate adaptation and domestic 

per capita consumption. 

Moreover, management practices of water resources and natural resources in Africa 

have long been managed partly under traditional governance systems, many of which 

still function at the local ievd Kilahama, (1994), these traditional resource management 

systems reflect the way communities organized their lives within the constraints of the 

environment in which they live, Nonetheless, decisiorkmaking institutions are focused 

on utilizing and managing environmental resources based on the knowledge of tie 

community with the aim of achieving and maintaining social harmony Kilahama, 

(1994) this presupposes that, customary systems of water resource management 

generally centered on the principle of community interestrather than individual benefit. 

In terms of economic development and health improvement in relation to water 

resources management, water is a key element in the Growth and Poverty Reduction 

Strategy (GPRS ll) of the Republic of Ghana that is linked to all the eight Millennium 

Development Goals. Improving water services and uses are essential for increasing 

hygiene and sanitation. These affect productive lives of people, enhance enrolment 

and retention of girls in school, and enhance women's dignity and ability to lead, 

reduce morbidity and mortality, reduce pre and post-natal risks and prevent vector and 

water borne diseases. Also, health, nutrition and food production, are dependent on 

availability of water in adequate supply and good quality (Ghana, 2004). Also 

managing water resources efficiently has the potential of achieving the recent 

sustainable Development Goals, especially Goal 4 and 6, that is Ensure availability 

and sustainable management of water and sanitation for all, and Conserve and 

sustainably use the oceans, seas and marine resources for sustainable development 

respectively (ISSLIASSC 2015) 
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According to ivIensah (1999), Ghana's water resources potential is divided into surface 

and groundwater sources. Surface water resources are mainly from three river systems 

that drain Ghana, namely: the Volta, South Western and Coastal river systems The 

Volta system is made up of the Red, Black and White Volta Rivers as well as the Oti 

River. The South-western river system is made up of the B a, Tano, Ankobra and Pra 

rivers. The Tordzie/Aka, Densu, Ayensu, Ochi-Nakwa and Ochi-Amissah comprise the 

Coastal River systems. These river systems make up 70%, 22% and 8% respectively of 

Ghana's total land area of about 240,000 km2. In addition to these, the only significant 

natural freshwater lake in Ghana is Lake Bosumtwi. This is a meteoritic Crater Lake 

located in the forest zone, with a surface area of 50 km2  and a maximum Depth of 

78m". 

Water resource management is guided by laws and regulations in Ghana. According 

to Opoku-Agymang (2001), there are two major sources of water laws, the customary 

and the statute law. In customary law, water as part of customary land holding is 

vested in stools whiles community water resources are vested in the state and a permit 

or license is required from the water resource commission before water is use in the 

case of the statutory law. Moreover, it has been noted that customary water regimes 

have generally been less comprehensively studied than statutory land tenure sy stems 

(Orindi and Huggins, 2005). 

Moreover, compliance to statutory laws for water resource conservation and 

economic development has not received the necessary research attention. In some 

instances, local customs alters elements of statutory law. This makes water resource 

management and development a necessary condition that needs to be fulfilled. This 
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research was therefore, to assess and compare water resources management strategies, 

compliance regulations either customary or statuary as 

Well as evaluate the socio-econornic implications of water resource management in 

the Kassena-Nankana East Muicipality (KNEM) and Bongo District (BD). 

1.2 Problem Statement 

Notwithstanding the perceived abundance of water in Ghana, its production and 

utilization for consumptive and non-consumptives purposes is not at optimal level. 

The country still experienced inadequate water supply in some parts particularly, 

during the dry season, (Ghana, 2007). This situation calls for effective and efficient 

management of available water resources in the country. The consequences of climate 

change can be devastating on water resources. Irrigation water demand could be 

affected considerable by climate change. In the humid part of the country, the increase 

in irrigation water demand due to climate change by 2020 and 2050 are above 40 and 

150 percent of the base period water demand. For the dry interior savannah the 

corresponding increase by 2020 and 2050 is about 150 and 1,200 percent respectively 

(Ghana, 2007), 

Climate change is having a momentous and influential impact on the accessibility of 

water on both quantum and quality. Lack of potable water, occurrence of drought 

expose people especially women and children to water -borne diseases as well as 

relocation problems. Economic growth in relation to sustainable socio-economic 

development is limited due to the pollution of water resources (lakes, rivers, dams and 

groundwater). Water pollution occurs when pollutants are directly or indirectly 

discharged into water bodies through farming near the banks of rivers, and use of 

toxic chemicals by miners and fishermen. 
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The National Water Policy of Ghana is intended to provide a framework to 

sustainable development and management of Ghana's water resources (Ghana, 2004 

The contribution of 

Water resources to sustainable livestock production depend on how water resources is 

accessed and managed which may be influenced by the laws and policies. However, it 

appears these laws and regulations are not being fully implemented. In recent times, 

drought and floods have hit the country leading to loss of lives and property. This 

awakens the government to take vigorous measures on water resource management 

and development. Since, the Upper East region is largely rural and depends largely on 

subsistence agriculture for their livelihood (GSS, 2012). 

Small scale irrigation has been a prominent feature in the Upper East Region more 

than any other region of Ghana since the colonial period. Smallholder farmers have 

operated under different management systems and are now experimenting with the 

concept of communal ownership in the management of their small-scale irrigation 

schemes (Bacho and Bonye, 2006). The distribution of water resources in the 

Kassena-Nankana East Municipality and the Bongo District of the Upper East Region 

is characterized by complex pattern and striking paradoxes which exhibit low and 

erratic rainfall. But water resources development and management in these areas is 

recognized to be a developmental potential for poverty reduction by improving the 

standard of living of the people in the study area through irrigation, fishing and 

livestock rearing, domestic and industrial uses among others. Ii is in line with this 

that, the study seeks to do comparative analysis of water resources management 

practices and socio-economic development in the study area, As these are vital in 
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realizing sonic of ale United Nation's (UN) Millennium Development Goals (MDGs) 

and the Sustainable Development Goals (SDGs).  

1.3 Research Questions 

The main question guiding the research is: what are the strategies and regulations 

adopted for water resource management? 

The sub-research questions are: 

i. What strategies are adopted for managing water resources? 

ii. What are the social and economic impacts of water resource management? 

iii. What are the challenges arid roles of institutions in the management of water 

resources? 

1.4 Research Objectives 

The main objective of the research is to examine and compare water resources 

management strategies and regulations and how it affects socio-economic 

development in the Kassena-Nankana East Municipality and the Bongo Districts of 

the Upper East Region. 

Specifically, the study Seeks to achieve the following objectives 

i. Assess and compare water resources management strategies and regulations and 

how these influence water conservation. 

ii. Assess and compare the relationship between water resource management and 

socio-economic development (including cost-benefits analysis) of the two 

communities. 
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iii. 	To examine the roles and challenges of communities in sustainable water 

resources management 

1.5 Significance of the Study 

Poverty profile in Ghana is largely rural and agricultural, with 54 percent being 

subsistence farmers (Kranjac et al., 1999) It logically follows that any attempt to 

improve the lot of the people in Northern Ghana should have at the back of its 

strategies a programme to develop and manage water resources for agricultural 

productivity to ensure food security for development and curbing hunger. 

Access and availability of water is paramount to development, so therefore, its 

absence or inadequate is too great an obstacle to overcome. Emphasis is put on 

increasing water use effectively through modernization and improvement of existing 

irrigation schemes to sustain many areas of economic enterprise that provide 

employment opportunities for the poor. Some emerging issues facing the poor can be 

traced to inadequate access to water and water resources. In line with this, the study 

was carried out to provide a framework for developing and managing water resources 

in Ghana to ensure sustainability arid increase productivity. The development of 

Ghana in general and the Upper East Region in particular will thrive on very 

conducive socio-economic terrain if prudent measures are put in place to develop and 

manage the water resources. 

Finally, this study is to serve as a useful data for action-oriented studies and 

contribute to the understanding of how water resources can be manage effectively and 

efficiently by stakeholders in Kassena-Nankana East Municipality arid Bongo District 

of the Upper East. It is hoped that new ways to facilitating water resource 
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development and management to the fullest to enhance National development is 

achieved. 

X. Scope of the Study 

The study was carried out in the Upper East Region; Kassena-Nankana East 

Municipality and Bongo District, These areas have two well-known irrigation dams 

namely, the Tono Darn in the KrcEm and the Vea Darn in the BD. Also existing are 

perennial water bodies such as rivers, streams, wetlands and dugouts was considered. 

However, penchant would be given to the Tono and Vea dams, how these are 

strategically managed for drinking, irrigation and livestock rearing for socio-

economic development. 

1.8 Organization of the Study 

The report has been organized and presented in five chapters to enhance 

understanding of material. Chapter one (I) entails introduction, problem statement, 

research objectives and questions, significance and scope of the study. Chapter two 

(2) focuses on review of relevant literature in the selected project. The methodology 

to achieve the stated objectives is outline in chapter three (3). Chapter four (4) 

presents the results and accompanying discussions. The conclusion, summary and 

recommendations are distilled in chapter five (5). 
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CHAPTER TWO 

REVIEW OF RELATED LITERATURE AND CONCEPTUAL FRAMEWORK 

2.1 Introduction 

This chapter takes a critical look at the various views expressed on water resource 

management strategies in general and the impacts on development in particular. It 

focuses on making available work that had been done on the subject under 

consideration. 

Concentration was on those works that bare direct relevance to the research problem. 

Key issues and the shortfalls of the various presentations are outlined so as to put the 

study in perspective. 

2.2 Water Resources Management (Integrated Water Resources Management) 

The need for water is universal and critical and without water life as we can tell will 

cease to exist. Water is constantly in motion passing from one state to another and 

from one location to another which makes it rational planning and management a very 

complex and difficult task under the best of circumstances. Water may be everywhere 

but its use has always been constrained in terms of availability, quantity and quality. 

Acceding to, ICWE;(I 992) observed that, the recommendations of the Mar del Plata 

Water Conference and the Dublin Statement have, inter a/ia, laid the foundation for 

the concept of integrated water resources management (IWRM). The concept of 

IWRM aims to ensure the coordinated development arid management of water, land, 

and related resources by maximizing economic and social welfare without 

compromising the sustainability of vital environmental systems. Additionally Bisiwas 

(2004:480) outlined that, "many of the water problems have already become far too 
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complex, interconnected and large to be handled by any one single institution, 

irrespective of the technical expertise and management capacity available, level of 

political support and good intentions". This shows the current and foreseeable trends 

indicates that water problems of the 

future will continue to become increasingly more and more complex and intertwined 

with other development sectors like agriculture, energy, industry, transportation just 

to mention but a few. It may also extend to social sectors such as education, 

environment, health that have a direct link to socio-economic. development. Faced 

with such unprecedented complexities, many in the profession started to look for a 

new paradigm for management which will solve the existing and foreseeable water 

problems all over the world. 

The definition that is accepted for the integrated water resource management (IWRM) 

that is most often quoted at present is the one that was formulated by the global water 

partnership (GWP, 2000) which said that, IWRM is a process which promotes the 

coordinated development and management of water, land and related resources in 

order to maximize the resultant economic. and social welfare in an equitable manner 

without compromising the sustainability of vital ecosystem 

For instance, Bulkley et al.,(2011) stated that, (IWRM) is evolving as a contemporary 

means to address complex and critical issues associated with making the most 

effective and efficient use of water resources. This supported the fact that, there are no 

questions that in the area of water resource, integrated water resources management 

has become a powerful and all embracing slogan during the past decade. This is in 

spite of the fact that operationally it has not been possible to identify a water resource 
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process that can he planned and implemented in such a way that it becomes inherently 

integrated.  

For instance, Medalye and K Lindell (2008) supported the above ascertion by defining 

integrated water resource management as a comprehensive, participatory, planning 

and implementation tool for managing and developing water resources by balancing 

social and economic needs and ensuring the protection of ecosystem for future 

generations at the same time. The vista is that, integrated water resource management 

(1WRM) is a process that gathers decision makers across all sectors that impact water 

resources and allow stakeholders to set policies and take balanced decisions in 

response to specific water problems. Managing regional and national water resources 

demands the integration of patterns and processes of both natural and social systems. 

This is essential to achieve the optimum interaction of man and nature since every 

aspect of water use and disposal impinges on ecosystem to a greater or lesser extent 

According to Erica et al. (2002: 1) "the protection of water resources is enhanced 

through turf and landscape practices that make best use of technology and practical 

experience of professionals." This is supported by Ball, (2014) The tree planting is 

done along the water to combat climate change, reduce global warming, check water 

evaporation by providing shade, reduce wind break, reduce wind speed and increase 

soil water retention. This is certainly true to the extent that these practices address 

various concerns, such as the protection of water resources where turf and landscape 

as well as planting of trees erosion and increase soil water retention for human use. 

Managers of water resources whether in Government or private sector have to make 

difficult decisions on water allocation more and more? They have to apportion 

diminishing supplies between the ever increasing demands. Drivers such as 
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demographic and climatic changes further increase stress on water resources The 

traditional fragmented approach is no longer a viable and more holistic approach to 

water resource management (Dorm-Adiebu and Ampomah, 2013) which is essential 

to the study area. 

Ghana water and sanitation monitoring platform have it that, water policy aims at 

achieving efficient arid effective management system for the sustainable development 

of water resources to ensure full socio-economic benefits for present and future 

generations. The policy recognizes the fundamental rights of all people to safe and 

adequate water to meet basic human needs; the strategy to manage water is therefore 

based on an integrated water resources management approach. 

This is the underlying reason that makes the integrated water resource management 

(1 WRM) approach the best option that has now gained grounds in the whole world as 

the way forward for effective, efficient, equitable management and sustainable socio-

economic development of the world's limited resources, 

2.3 Characteristics °Mater Resources 

Water resources are used in various ways, these include, direct consumption, 

Agricultural irrigation, fisheries, hydropower, industries, recreation, among others. 

Water has sources and supplies, economic arid social characteristics which make it a 

unique and challenging natural resource to manage. Water resources can be termed as 

the supply of ground water and surface water in a geographical location. Water 

resources also refer to the current value of the resources to a community and its 

environment. Similarly, Medalye and Hubbart (2013) explain %water resources to mean 

the maximum rate that water is potentially available for human use and management 

is often considered the best measure of the total water resource of a given area. 
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Obviously, these proportions may change greatly from one location to the other 

depending on natural precipitation and the degree of development and human 

population in the area. There 

may be further variance due to the fact that the distribution of water resources over 

the landmass of the earth is uneven and unrelated to population demography's or 

socio-economic development. 

2.3.1 Physical Characterislics of Water Resources 

Water has two additional features that further thwart management efforts. These are 

bulkiness and mobility Boulding, (1980), Water is also difficult to identify and 

measure because it flows, evaporates, seeps and transpires. This evasive 

characteristics or nature mean that exclusive property rights, which are the basis of a 

market economy, are hard to establish and enforce. The quality of water is through the 

natural hydraulic cycle of the atmospheric oceanic terrestrial system. Water is a 

renewable resource since its continued flows are not affected by it withdrawals or use. 

However, not all natural waters are renewable, because renewable water become non 

renewable by human activities such as contamination, watershed modification or 

extraction in excess inflow rate. A vital resource for human consumption and other 

animal and plant health is water bodies According to Gleick et al, (2002), water 

bodies provide habitats for aquatic life and riparian systems provide moisture for 

vegetation and terrestrial biotic, transporting nutrients between one ecosystem and 

another. Similarly; large water systems provide regional and climatic weather 

services. 

Water use has grown rapidly in modern times. The first 80 years of the 20th  Century 

saw a 200 percentage increase in the world's average per capita water use, which 
13 
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accounted for a remarkable 566 percentage increase in withdrawals from the world's 

freshwater resources 

(Medalye and Hubart, 2013). In addition, a significant portion of water resources has 

become unusable due to industrial and agricultural pollution. These inefficient and 

disadvantageous uses of water .have led to concerns that its physical value is not 

reflected in its cost. 

2.3.2 Economic Characteristics or Water Resource 

Water provides five (5) types of important. That is, economic benefits, commodity 

benefits, waste assimilation benefits, aesthetic and recreational benefits and fish and 

wildlife benefit& Individuals derive community benefits from water by using it for 

drinking, cooking, sanitation farms, business and industries. Also, commodity benefits 

are obtained by using water in is productive activities. The above statement was 

supported by the international conference on water and the environment (ICWE, 

1992) when they concluded that water has an economic value in all its competing uses 

and should be recognized as an economic good. 

Managing water as an economic good involves that water can be allocated across 

competing uses in a way that maximizes the net benefit from that amount of water in 

question. The increasing financial burden on users to pay for clean water has social 

arid political implications. This view was supported by (FAO, 1995) when they said 

more than three thousand million people worldwide have daily incomes of less than $ 

US 2 which places a severe limitation on their capacity to pay the full economic cost 

of water services. Water is considered a basic human need and right, there is no need 

for privatization due to its economic consequences. 
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2.3.3 Social Characteristics of Water Resources 

The international community recognizes that access to water is a basic right. The 

ICWE, (1992) asserted that it is vital to recognize first the basic right of all human 

beings to have access to clean water and sanitation at an affordable price. 

The connection between water and human life is most dramatic in arid regions, where 

crop irrigation is essential for food production. In some communities, little food can 

be grown without the help of water sources; however, the focus on water special 

status tends to obscure the fact that in most societies only a tiny fraction of water 

consumption is actually for drinking and preserving life. In addition, water has 

cultural and symbolic importance. It is used in religious rituals such as baptism and it 

acts as a source of national identities for many native people, Graz, (1998). In this 

case, the value of water to people will differ across cultures and further complicates 

the characteristics of the resource. 

2.3.4 Political Characteristics of Water Resources 

Water resource sector has characteristics that have political as well as technical 

implications. They affect the way individuals and groups interact in relation to the 

management of water resources. These characteristics vary important ways across 

urban, pre- urban and rural context. This goes to support the fact that water is not 

evenly distributed throughout the globe and there is one great variation in natural 

abundance, mountain areas produce 80 percent of global water resource yet they have 

less than 10 percent of the global population (FAO, 1995), 

According to Gleick et a1. (2002), disputes over shared water resources can lead to 

violence and continue to raise local, national and even international tensions. With 

this statement it is common for regions to experience vulnerability of water 
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availability and countries may be willing to go to war to protect their interest As a 

result national political implications regarding water resource management are also 

characteristics of choosing among competing water uses. 

The discussions on the physical, economic, social and political characteristics have 

shown that water is a unique resource which needs a level of government 

involvement. The responsibility now lies on the government structures to implement 

policies in order to manage and provide this complicated vital resource. 

2.4 Impact of Climatic Change on Water Resources 

Climate change, often referred to as 'global warming' Climate change is a significant 

and lasting change in the statistical distribution of weather patterns over periods 

ranging from decades to millions of years. It may be a change in average weather 

conditions, or in the distribution of weather around the average conditions (i.e., more 

or fewer extreme weather events). Climate change is caused by factors such as biotic 

processes, variations in solar radiation received by Earth, plate tectonics, and volcanic 

eruptions. Certain human activities have also been identified as significant causes of 

recent This was supported by the world meteorological organization (WMO, 

2003:223) when they recounted that, "climate is usually defined as the 'average 

weather' in a place, It includes patterns of temperature, precipitation (rain or snow), 

humidity, wind and seasons. Climate patterns play a fundamental role in shaping 

natural ecosystems, and the human economies and cultures that depend on them. But 

the climate we've come to expect is not what it used to be, because the past is no 

longer a reliable predictor of the future. Our climate is rapidly changing with 

disruptive impacts, and that change is progressing faster than any seen in the last 

2,000 years," 
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The Daily Graphic (August 31, 2015) Peter Derry, Dep. Director in charge of climate 

change at the Ministry of Environment Science, Technology and Innovation, accepted 

that in recent times Ghana's natural resources and environment had been under 

serious threat and had affected the country's sustainable development. He explain 

further that "the situation has exacerbated by threats and challenges of cLinlatic 

change, including warming, unpredictable rainfall, drought, water shortages, food 

insecurity and low generation of hydro-electricity, migration and health. This 

ascension goes to say that with this trend of climatic change affecting water resources 

can have serious implications on the social and economic development of the study 

areas as the study seeks to unearth. 

According to NASA and NOAA (2012), challenges accompanying developing and 

managing water resources are becoming more critical. Climate change and 

environmental degradation is expected to have varied impacts on the water cycle, 

including altered river flows, changes in surface and groundwater recharge, more 

intense floods and surface runoff, and longer droughts. The forest which cleans our 

water bodies for free is being degraded swiftly and these water sources rivers, lakes, 

aquifers and wetlands are rapidly being infringed upon. The inability to envisage and 

manage the quantity and quality of water and the influence of droughts, floods and 

climatic unpredictability imposes large costs on economies of many countries, 

including Ghana. The impact of climate change on water accessibility and water 

quality will affect many sectors, including energy production, infrastructure, human 

health, agriculture, and ecosystems. (NASA and NOAA, 2012) 

According to NASA and NOAA (2012), the relationship between water, energy, 

agriculture and climate is a significant one. More and more, that relationship is 
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dwindling out of balance endangering food, water and energy safety. Climate change 

is an occurrence we can no longer deny as its effects have become increasingly 

manifest worldwide. This goes to say that there can no longer be any doubt, the 

earth's is changing and this is just the beginning. Everyone is going to feel the 

consequences, Action is crucial, if the world's future is to be secured. 

Furthermore, NASA and NOAA (2012) explained that, there are excessive 

differences on water availability from region to region, from the extremes of the 

desert to tropical forest. Combine with that, there is variability of supply through tune 

as a result both of seasonal variation and inter- annual variation. The degree of 

variability, timing and duration of periods of high and low cannot be predicted. This 

makes the resource to pose great limitation to managers in particular and societies as a 

whole. 

Despite problems of water quantity there are also problems of quality. Contamination 

of water resources is posturing major challenges for water users as well as for 

preserving natural ecosystem (NASA and NOAA, 2012). in many regions, the 

availability of water in both quantity and quality is being affected by climate 

inconsistent and change. With more or less rains in different parts of the country and 

more severe weather conditions, population growth, demographic changes 

(industrialization and agriculture) have led to increase in demand for water resources. 

As a result, some regions are now in a perpetual state of demand outstripping supply, 

and in many more regions, that is the case at critical times of the year or during years 

of low 
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Water availability, For instance, Water Aid (2007) observed that, today more than one 

million people still lack access to safe water while over two billion lack safe 

sanitation. 

From the above work, water availability for drinking purposes is essential and cannot 

be separated from water resource management issues. Its use for industrial purposes is 

important to fuel economic growth and competing demands from household 

agriculture and industry can cause conflict over water availability and use. Water 

resources are important to both society and ecosystem. The society depend basically 

on a reliable clean supply of drinking water to sustain our health. Communities also 

need water for agriculture, energy production navigation, and recreation just to 

mention but a few. But here is the case, many of these uses put pressure on water 

resources, stressing that it is likely to be exacerbated by climate change. in many 

areas, climate change is likely to increase water demand while shrinking water supply. 

This shifting balance would challenge water managers to simultaneously meet the 

needs of group's community's sensitive ecosystem, farmer's energy producers and 

manufacturers. 

As observed by Water Aid (2007), many of the world's countries are already 

struggling under existing water stress from pressures such as irrigation demands, 

industrial pollution and water borne sewerage. The above observation is laudable and 

relevant to the study as all regions in the world show an overall net negative influence 

of climatic change on water resources and freshwater ecosystem which the study area 

is not left alone. 

The increasing evidence of changes in the earth's climate has prompted concern and 

controversy, for the need to cope with existing variability and to adjust and build 
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resilience bringing significant implications for water resource availability and 

reliability associated with the greater 

Likelihood of extreme events. Appropriate management practices will have a crucial 

role to play in determining the impact of climate change on water resources. 

2.5 Water Resources Management (WAN') Policies and Development 

Water resources management need to be subscribed to many of the fundamental 

principles underlying the IWRM paradigm. IWRM seeks to address in an integrated, 

coordinated and balanced way, the need for upstream and downstream users, current 

and future benefiaries, different water users (such as environmental, agricultural, 

pastoral and industrial users), supply and demand factors, social and economic 

benefits and other aspects of water management (Mcgranahan and Satterthwaite, 

2004; Maganga, 2002). IWRM is based on the Dublin Principle of which subsidiarity 

and participation of water users in management are important elements, The 

principles agreed at the International Conference on Water and Environment (ICWE) 

held in Dublin in 1992 are as follows (ICWE: 1992): 

i. Freshwater is a finite and vulnerable resource essential to sustain life, 

development and environment 

ii. Water development and management should be based on a 

participatory approach, involving users, planners and policy makers at 

alI revels_ 

Women play a central part in the provision, management and 

safeguarding of water resources 
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iv. 	Water has an economic value in all its competing uses and should be 

recognized as an economic good. 

Water resource management depends on the government ability to establish 

appropriate Legal regulatory and administrative framework. In fact markets are based 

on a system of enforceable private property rights. Private water markets require 

secure and transferable property right, including the right to exclude other users. 

Managing water resources using an integrated approach will be critical to mitigate 

social, economic and environmental impacts, Peter and Alan. (2002). 

Water is a single resource with many competing uses, with allocation problems facing 

development planners and other practitioners throughout the world. For instance 

LTNEP (2003) noted that by 2025, it is expected that the number of countries 

qualifying as 'water- scarce' will increase to 35 from 20 in 1990 Similarly, Shaw 

(2005) estimated that globally 12 million deaths can be attributed to water scarcity in 

future years. These two authorities look at the scarcity of water on the population and 

the negative factors that this scarcity of water come along with, if water polices and 

regulations are not enacted and managed properly for the benefits of all no matter 

your geographical location to enhance socio-economic development. 

According to, (Ohlsson,2000) stated that, "globally the point has reached where water 

scarcity is increasingly being perceived as an imminent threat to development." Other 

commentators take this further by calling water scarcity the ultimate limit to 

development, prosperity, health and even national security (Falkeen,et al„ 1990; 

Myers, 1993). These authorities have accepted the fact that water is an important 

natural resource on which States social and economic development is based. This is 
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laudable and relevant to this study in the sense that water resources management plays 

a pivotal role in socio-economic. development as the study is concerned. 

The UNEP (2012) mentioned that since 1992, 80 percent of countries have embarked 

on reforms to improve the enabling environment for water resource management 

based on the application of integrated approach as stated in agenda 21 arid affirmed in 

the Johannesburg plan of implementation This statement supports the fact that for 

continuous progress and positive outcomes in applying integrated approaches to water 

resource management, Governments and Non-Governmental organizations (NGOs) 

should learn from experience and increase their efforts. Implementing integrated 

approach to water resource management should remain a key component of future 

development paradigms. The UNEP (2012) supported these arguments with the 

assertion that sustainable management and development of water resources is the 

foundation of a green economy and essential for inclusive growth. This is for the 

understanding that water resources management underpins and communicates with all 

the pillars of the green economy, including environmental protection, food and 

energy. 

From the Ghana National Water Policy (2007), the current trends point to the fact that 

an IWRM approach is needed to ensure that water does not become a constraint to 

national development, this goes to support that for socio-economic development to be 

realized in the study communities then the IWRM approach should be embraced 

The supply and demand imbalances in water resources occur frequently and water is 

not allocated effectively and efficiently among the resource users due to the market 

and government failures, there are also spatial and temporal considerations that need 

detailed examination when 
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Valuing water. These vary according to quality and its use thereby making water a 

more challenging resource to manage efficiently. Desai and Potter (2014) concluded 

that to attain efficient allocation of water resources, the marginal value of water 

should be the same for the last unit of water consumed by each water user and should 

be equal to the social marginal cost of supplying water. This can he realized if policy 

makers properly value the water resource and then apply the appropriate policy 

instrument to manage and develop water resources. 

2.6 Water Resource Management Eexperience in Ghana 

There are two main sources of water laws in Ghana. These are the customary and 

statutory laws. This part of the study would like to look at how water is perceived and 

managed according to these taws. 

Clean water is essential for human survival. In developing countries, many people do 

not have access to clean water; this statement is supported by the Halcrow 

Consultancy Report (1995) which asserted that In Ghana 85 percent of people living 

in rural communities regularly use water which is unsafe." This goes to say that, the 

study communities since they are rural communities in Ghana may definitely use 

unsafe water regularly; with this situation, laws to regulate the use and management 

of water resources are very necessary or eminent. 

2.6.I Nature and Status of Customary Water Rights 

Natural resources in African have long been managed under traditional governance 

systems many of which still function at the local levels (Barbara, John and Ibrahim, 

2005). The indigenous resource management systems reflected the way communities 

organized their lives within the constraints of the environment in which they lived. 

Decision-making institutions 
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Focused on utilizing and managing environmental resources based on the knowledge 

of the community and on achieving and maintaining social harmony (Hilaharna, 

1994). Customary systems of resource management generally run on the principle of 

community interest rather than their individual benefit and can generally be described 

as "pro-poor", providing safety nets for those without secure access to resources. 

However, there are significant gender-biases and differentiation according to age 

amongst most customary system (Opuko-agyrnan, 2005) 

Hodgson (2004) accepted that, customary water regimes have generally been less 

comprehensively studied than customary land tenure system. In recent years, much 

has been done to better understand the historical and current significant of customary 

water management system in Tazania for example in (Magana, 2002) and (Sokile and 

Van Koppen, 2004) this has been restricted to few communities in specific 

geographical areas which the study communities are left out. Most local customs has 

altered and infused with elements of statutory law, resulting in locally- specific 

results. 

Most indigenous systems of water management in the lake Victoria Basin (LVB) were 

based on the concept that water for certain limited uses was a free open- access 

resource, while access for other uses was regulated and controlled by specific groups 

(whether chiefs, elders, clan leaders, priest and household heads). is possible to 

generalize that amidst the great variation found in water governance systems, the 

amount of control increase in proportion to the degree of labour invested in the water 

sources (Huggins, 2002 as cited in Soki[e; Van Koppen, 2004). Customary systems of 

water management were by no means static. Regulation and technology alter over 

time and innovations were introduced as a result of cross-cultural exchange between 
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Communities as well as experimentation within single communities. The above work 

is in line with Merisah (1999) who said, chiefs, elders and priests control, manage and 

regulate the use of water sources. In many communities, the rules for collecting water 

are commonsensical, for example, one cannot use a dirty container to collect water. In 

some cases where the water source is a river, the rules take on a religious character. 

For instance, women are not allowed to collect water when they menstruate. There are 

particular days of the week and months when no one can go into the river or surface 

water sources. Some of these rules are meant to protect water quality and prevent the 

catching of immature fish. Sanctions for breach of rules include, slaughtering of 

animals, provision of schnapps or payment of fines to the elders." 

Rarnazzotti (2008) stated that, in Ghana prior to colonization, communities had 

evolved their customary laws and specific rules to govern the various uses of water: 

human consumption, agriculture, transportation and environmental protection. 

Colonialism and the modern state introduced new uses for water: primarily power 

production and irrigation. Ownership of water, under customary law, is vested in 

stools (seat of West African or head of a lineage chief that is symbolic of his authority 

and of the line of continuity between his ancestors and descendants), communities and 

families. His assertion reflects what used to be in the study community until corning 

of the colonial masters. He went further to accept that, Protection of the environment, 

including rivers, is the responsibility of everyone in customary societies. Through 

customary beliefs, enforceable rules were evolved for the conservation and 

management of water. Violation of these rules was an offence punishable by fines— in 

money or in kind — payable to the local chief, priests or priestesses. Religious and 

customary beliefs served as potent instruments for ensuring compliance with 
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customary rules on water usage, this is in line with earlier reviews that conclude that 

non-compliance of customary laws were punishable in the form of fines. 

Furthermore, Ramazzotti (2008) concluded that, as a result of colonization and the 

advent of the modern state, the potency of customary norms as tool for the 

enforcement of norms on water usage has significantly diminished. Christian beliefs, 

for example, have supplanted customary beliefs as propounded by religious figures; 

hence sanctions that were feared would be visited on would-he violators have paled 

into insignificance. The power of chiefs has also been replaced; Regulations or laws 

or ordinances have replaced traditional customary edicts propounded by some 

religious authorities. Customary law as a basis for the enforcement of norms on the 

usage of water is observed only in rural communities. This conclusion suggest that 

colonization and modernization has usurp the powers of the chiefs and elders who 

used to sanction non- compliance of water resources management laws. These 

statements were supported by (Sarpong, undated) when he stated that long before the 

advent of colonialism, the various communities that currently Constitute the modem 

Ghanaian society had evolved various rules governing the use of water. As a result of 

colonialism and the advent of the modem state, the traditional uses of water, 

principally for domestic and limited agricultural uses have been supplemented by 

other uses particularly, in industry as sources of power, irrigation and medium for 

transportation. Climatic and ecological changes coupled with Population increases 

and their attendant requirements for water have sharply reduced. 

The situation in Ghana on customary water laws were not completely different from 

that of Nigeria as Ramazzotti (2008) said, in Nigeria customary law consists of 

practices accepted by 
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Members of indigenous groups as binding upon them. For the most part, the rules are 

unwritten and their evolution can be traced to the social organization (lineage, clan or 

tribe) of Nigerian societies, Group relations are normative and give rise to a series of 

well-defined rights and obligations between group members. Kinship rights and 

obligations are specific. when the individual is interacting with members of his 

lineage, but they become more general as the degree of kinship widens. Observance 

of all traditional norms is secured through a system of sanctions that may vary 

according to the degree of kinship. Customary laws are not uniform across ethnic 

groups. Among the Yoruba language group, it is possible to identify several 

component ethnic groups each with its separate customary law system. To the extent 

that water resources are found on land, access to such resources would be affected to a 

large degree by rules governing possession of land. A customary grant of land 

generally confers rights on all products of the soil which includes water resources. He 

concluded by asserting that in Ecuador Under customary tradition, water is not 

considered a commodity; it belongs to communities, and those regarded as "sacred" 

waters are strictly communal. There is a thoughtful difference between the customary 

concept of land, which comprises soil, .subsoil, water, streams, woods and prairies, 

and the modern legal one which subdivides each resource with its own discrete legal 

regime. Ecuadorian indigenous communities share water resources in the form of 

participation. This means that customarily individuals have a right to use water as part 

of a shared resource, the above assertion is in line with the fact that in the study 

community water resources are considered communal it does not belong to anybody 

but to all members of the community, so it is the responsibility for every member to 

see to management of water resources effectively. 
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The above assertions support the fact that in communities where there are no other 

sources of water almost all households get their water from traditional sources which 

comes with serious health implications. This is also because under the customary law 

water is a free common good: everyone is entitled in principle to its uses as a common 

good. 

Customary laws and practice existed in Ghana before the creation of Ghana Water 

and Sewerage Corporation (GWSC) and Community Water and Sanitation Agency 

(CWSA) and covered areas such as water conservation, pollution control protection of 

catchment areas and fisheries. Customary law was the regime through which water 

was provided to people living in the rural areas of Ghana due to the fact that water has 

not been provided to all rural communities. Under the community Water and 

Sanitation programme (CWSP), customary water law continues to be important in 

enabling people to get water (Mensah, 999). 

Traditionally, Ofori (2007:11) concluded that "water is a treasured natural resource," 

The. major sources of water in the customary regime are wells, streams, rivulets and 

rivers. In most communities there are no institutions or offices that have responsibility 

to provide water. This is because water is acquired solely from natural sources and 

available technology is not sophisticated enough to get deep ground water. 

Water in its visible form as sea, rivers, lakes, dams among others cannot be privately 

owned. Some communities see surface water as public property; others, it belongs to 

the chief or king. In reality, the chief or king holds the water in trust for his people. 

Other communities water is said to be own less. Generally, a private person will never 

be allowed to purchase or own a surface source of water. (Ofori, 2007) 
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it is hard to be convinced that Ghana has a water policy document because there is no 

national water policy document before they decreed in 1996 the water resource 

commission (WRC) Act 522. For instance, Opoku-Agyemang (2001) stated that, 

Natural waters were managed as an appurtenance of land and therefore who owned a 

portion of land automatically may exercise certain rights over waters contiguous to 

the land. This authority accepted that water resources were managed as how other 

natural resources such as land was owned and managed until the 1996 WRC Act 522 

came in to being and this is in line with this study since the researcher is interested in 

finding out how water resources were manage and how they are managed now and 

whether these can bring about socio-economic development to the study communities. 

From the above assertion one can confidently state that, Acheampong (2.01 ]) did not 

minced words when he observed that, Our water resources and water supply policies 

have been along the lines of the one inherited from the colonial administration and 

these have failed to adequately meet our national demands over the years and it is 

time now to have a paradigm shift from the status quo. 

2.6.2 Statutory Legal Framework for Water Resources 

This portion of the study concentrates on the emerging consensus on water 

management policy and the major institutions established by statute to deliver and 

regulate the water sector in Ghana.Studies,for example, Orindi and Huggins (2005) 

said governments have too much power and rights over water in terms of 

ownership/trusteeship and the regulatory body functions hence other stakeholders are 

often not adequately involved in the decision making process more so due to the 

centralized approach usually adopted when dealing with water issues. This statement 

is with the view that it 
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may create conflicts over water resources and its at variance to the statement made by 

Salman and Bradlow (2006) that, me authority and ability of any state to regulate, 

allocate, and control its water resources depend primarily on whether the state has in 

place a legal framework for dealing with water resources and if it does, what approach 

the framework prescribes for ownership and allocation of water. This assertion was 

contained in The Mar del Plata Conference, that recommended that, national water 

policy should be conceived and carried out within the framework of an 

interdisciplinary national economic, social, and environmental development policy 

and should recognize water development as an essential infrastructural facility in the 

country's development plans, with land and water managed in an integrated manner. 

Accordingly, the World Summit established a clear link between those water 

resources management plans and efforts to achieve the Sustainable Development Goal 

with regard to water. The issue of regulatory frameworks for water resources 

management has thus occupied a considerable place in international conferences and 

forums. Its relevance and importance to water resources management and protection 

have been general. 

Statutory systems were imposed by the colonial authorities. In most cases the 

intention was to provide tenure security for settler communities and for land- and — 

water uses which were economically and politically significant for that community. 

The resource management was completely top-down in nature, centralised and based 

on a 'command-and — control ethos. Often as in the case of Kenya, for example laws 

were made retroactively legalize situations which already prevailed and the result was 

an opportunistic and inherently skewed policy and legal context (Kameri-Mbote, 
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2003). This assertion was not at variance of the situation in Ghana at large and the 

study areas in particular. 

Furthermore, the Declaration of the Ministerial Session of the international 

Conference on Freshwater that was held in Bonn, Germany, in December 2001 (the 

Bonn Declaration) addressed the issue of water governance. It confirmed that the 

primary responsibility for ensuring the sustainable and equitable management of 

water resources rests with governments. it called on each country to have in place 

arrangements for the governance of water affairs at all levels and, where appropriate, 

to accelerate water sector reforms. 

In Kenya, as Orindi and Huggins, (2005) put it that, the ministry responsible for water 

has been the principal agency responsible for the management, development, 

operation and maintenance of water supplies, sewage disposal and pollution control. 

The water service regulatory board (WSRB) under this ministry is the top organ for 

water management decisions and issues licenses for water use. 

In Kenya enforcement and prosecution of non-compliance to water resources 

management regulation is key according to the water resources management authority 

(WRMA, 2015) cases that were prosecuted include, 201312014 John Ngei Kiio on 

22nd October, 2013 at around 15.15 hrs at Mutithi area within Kirinyaga County was 

found washing a motorcycle Reg. No, KMCN 906X Make Ranger inside a canal, 

causing pollution of the resource contrary to section 94(1) (b) as read with section 105 

of the water Act 2002. The accused was sentenced to serve 31/2 months under 

Community Service Order (CSO)at Kikurnini Primary School on 30th October, 2013 

Moffat Nyaga on 28th October, 2013 at around 12,30pm at Thiba village within 

Kirinyaga County was found jointly with others not before court washing a lorry 
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Registration No. KBW 766H make Mercedes Benz ACTROS attached to a trailer reg. 

NCB,ZE 4-430 along the canal in a wanner likely to cause pollution of the resource 

contrary to section 94(1) (b) as read with section 105 of the water Act 2.002. The 

accused was sentenced to serve 3 months on 	O. if this is applicable the Ghana the 

non-compliance to water resources management regulation will be a thing of the past 

The Kenyan system is different from the Tanzanian system when Maganga (2002) 

explain that Tanzania is characterized by a pluralistic legal system where land and 

water resources are regulated by deferent parties of legislation and institution 

including statutory laws and customary laws. This is similar to what is happening in 

Ghana.( Republic of Uganda, 1999) accepted that for a long time Uganda has had no 

clear policy on water, instead there have been legislations scattered in different 

sectors, limited in scope and aimed at management and distribution of urban water's. 

This goes to support the Ghana's situation where until recently there was no 

institution that had overall responsibility to manage the country's (Ghana) water 

resources, Several single purpose state agencies like the Ghana water and sewerage 

corporation (GWSC), The Volta River Authority (VRA), and The Irrigation 

Development Agency (IDA) pursued their individual mandate with little co-

ordination and without any thought about what other water users required. Little 

emphasis was put on the management and conservation of water. 

Most governments attached great importance to the management of water resources 

by passing laws and establishing agencies and institutions with specific roles for water 

supply, irrigation and environmental management. Salman and Bradlow (2006) 

accepted that Water in Senegal is regulated by Law No. 81-13 of March 4, 1981 (Law 

81-13) which states that, water is owned by the State, which manages it for the public 
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good. In so doing, the State must allocate water equitably among the various needs of 

society, guided by the public interest. The top priority for the State is providing water 

for human consumption (Law 81-13, art. 75).The next priority is water for growing 

food (Law 81-13, art. 76). This is followed by water for agricultural and agro-

industrial purposes other than growing food, energy, mining, navigation, and tourism 

(Law 81-13, art. 76). In case of conflict between various uses, the priority should be 

determined by the economic needs of the local area (Law 81-13, art 76), subject to 

change in case of extraordinary events, such as drought or flood (Law 81-13, art. 

77 _They went further to state that, Water in Morocco is governed by the Water Law 

of 1995, Law No. 10-95 (Water Law), This law superseded a series of scattered legal 

instruments that had been updated in stages and at different times. Water is a public 

asset (Water Law, art. 1) and cannot be the object of private appropriation unless the 

rights of ownership or usufruct were properly acquired under previous laws (Water 

Law, art 6). The above scenario's are not totally different from the situation in Ghana 

where The Ministry of Water Resources and Works and Housing (MWRWH) is the 

parent ministry having the overall responsibility for the water supply sector. 

Institutions involved in water Management are: the Water Resources Commission 

(WRC), which is the leading institution involved in water resources management in 

the country; the Water Directorate (WD), which guides and coordinates water 

programmes in the country; the Environmental Protection Agency (EPA) which 

protects and monitors water sources from pollution; the Ghana Water Company 

Limited (GWCL), which exercises management functions over water sources that it 

abstracts for treatment and subsequent distribution to consumers; the Community 

Water and 
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Sanitation Agency (CWSA), which is responsible for water supply to rural 

communities, including small Towns.; and the Public Utilities Regulatory Commission 

(PURL) which has the responsibility for reviewing and establishing tariffs and 

monitoring drinking water quality. 

Some legal enactments related to water management in Ghana are listed in the Table 

2.I .  

Table 2.1: Legal enactments related to water• management in Ghana 

institution Responsible ministry Legal enactment 

Meteorological services Communication Administrative 

Hydrological services Division Work and Housing Administrative 

Volta river authority Mines and Energy Act 46 of 1961 

Ghana Water company Ltd and 

community water and sanitation 

agency 

Work and Housing Act 310 of 1965 

Water research institute Environment Science &. 

Technology 

NLCD 293 of 1969 

Volta Lake Transport Company Transport 	 & 
Communication 

Registered under 
company code of 
1970 

Forestry Commission Lands and Forestry NRCD 239 Of 1974 

Irrigation Development 

Authority 

Agriculture SMCD 85 of 1977 

Environment Protection Agency Environment, Science & 
Technology 

Act 490 of 1994 

Source: Ministry of Water Resources, Works and Housing, 2007. 

Efficient and effective water resources management largely is integrated that draw 

collaboration and expertise of institutions and agencies tasked with environmental and 
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water resources management, The protection and management of water resources is 

very eminent, considering the role water plays in human life and should not be left in 

the hands of individuals or households to manage. 

Municipal/District Assemblies in the study areas are the highest political authority 

and therefore, the centre of management and development decision-making is at that 

level, that is lowers level of government in the country. Assemblies are single 

structures that are given the responsibility of governance to bring about integration of 

political administrative functions and laws. The local government Act of 1993, Act 

46,2, establishing the district assemblies, has been given the role as major stakeholders 

in water resources management at the municipal/district and community levels. The 

KNEMA and the BDA have water and sanitation personnel who are given the 

mandate to liaise with other institutions/agencies to ensure that the natural 

environment is dependable. 

Assemblies in the study areas over the years have put on board various activities in 

their jurisdiction to provide, protect and conserve the environment from depletion. 

These include, provision of small town water systems, boreholes, hand dug wells 

construction of small scale dams, protection of the Red Volta River, liaising with the 

Water Resource Commission and Irrigation Company of Upper Region (I OUR) to 

constantly organize sensitization workshops for the assemble and area council 

members on sustainable water resources management practices. Such workshops are 

also replicated to communities that settle very close to major water bodies in the study 

area. 

The BDA expressed that most part of the district is overlaid by granite rocks which 

have fluoride ions in them. The excessive amount of fluoride found in ground water 
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causes fluorosis, a disease of bones and teeth. This has led to incidence of dental 

fluorosis in the district. However, the KNEMA accepted that fluoride found in ground 

water is of minima] percentage and cannot lead to dental fluorosis.(BOA,20 I 5) 

The water resource commission is responsible for the regulation and management of 

the utilizations of water resources in Ghana and the coordination of policies in 

relation to them. The two major laws that influence the regulation and management of 

water resources in Ghana are water resource commission (WRC 1996 Act 522) and 

the Act and regulation, legislative Instrument (LI 1692 of 2001) section 2 of Act 522 

specified that ownership and control of all water resources are vested in the president 

on behalf of the people and went further to state that, the WRC is the overall body 

responsible for water resources management in Ghana. These suggest that, there is no 

private ownership of water resources in Ghana so far as the 1996 Act 52.2 is binding. 

The WRC undertake the following as their basic functions: 

.> Propose integrated water resources management plans to guide the utilization, 

conservation development and improvement of water resources 

• Initiate, control and coordinate activities connected with the development and 

utilization of water resources. 

• Grant water rights. 

• Engage other water section agencies to undertake scientific investigation, 

experiments or research into water resources 

> Monitor and evaluate programmes for the operation and maintenance of water 

resources. 
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Advise government on any matter likely to have adverse effects on water 

resources. 

Since it started operation in 1999, WRC has moved from being a young entity to a 

functioning organisation. WRC has since introduced and is implementing integrated 

water resources management (IWRiv1). The WRC also work with water use 

regulations LI 1692 of 2001 for the administration and issuance of water use permits 

and drilling license and ground water 

Development regulation LI 1827 of 2006 to license drilling companies and ensure the 

safe development of ground water resources. WRC's public awareness and education 

programmes are being guided by a communication strategy. 

The WRC is also engaging in a sustainable nationwide, regional and district level 

workshops for promoting 1WRM and building the capacities of relevant stakeholders 

at the District level. 

WRC is also the national focal point institution for Iran's boundary water resources 

management initiatives. 

The Environmental Protection Agency (EPA) Act 1994 (Act 490) marks the 

beginning of the functions, structures and funding of the EPA. The mandate of the 

EPA include, formulating environmental policy and making recommendation for 

protection of the environment. The EPA is the prominent public body for protecting 

and improving the environment in Ghana. Under Section 2 (h) it is the EPA functions 

to prescribe standards and guidelines relating to air, water, land and other forms of 

environmental, pollution including the discharge of wastes and control of toxic 

substances_ 
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The EPA also work with regulation 6 of the environmental assessment regulation 

1999 LI 1652, shedulel part 1 undertaking requiring registration and environmental 

permit; thus the EPA has the authority to grant licenses and permit to prospective 

developers who has the requirement to locate in environmentally sensitive areas such 

as water resources or near water bodies. Tne Agency also has regular sensitization 

training workshops for community members, unit committee members as well as 

assembly members in the study community. The states Agency monitors and control 

human activities around the catchment areas of the two major dams in the study area 

and other water bodies. 

The EPA also supervises the planting of grasses and trees to reduce siltation and 

excessive evaporation. The Agency ensures environmentally sound and efficient of 

both renewable and non-renewable resources in line with national development They 

try as much as possible to reduce or eliminate pollution and action that reduce quality 

of life so far as national development is concerned. Environmental audit has been 

carrying out periodically in the study community by the Agency to have them in line 

with environmental regulation. 

The MOFA is the lead agency and focal point of the Government of Ghana (GoG) 

responsible for developing and executing policies and strategies for the agriculture 

sector within the context of coordinated National socio-economic growth and 

development agenda. By means of sector-wide approach, the ministry plans and 

programmes are developed, coordinated and implemented through policy and strategy 

framework. In this regard MOFA facilitated the preparation of the food and 

Agriculture sector Development policy (FASDEP 11) and the Medium Term 

Agriculture sector investment plan (META IP, 2010) 
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Agriculture in the Ghana and the study community in particular is recognized as the 

mainstay of the economy with greater impacts on poverty reduction than other 

sectors. It is also critical rural development and associated cultural values, social 

stabilization, environmental sustainability and buffer during economic shocks. 

Based on the role agriculture play in the national regional and district development 

framework, food and agriculture sector development policy (FASDEP II) have the 

following objectives. Food security and emergency preparedness, improve growth in 

income, sustainable management of land and environment, science and technology 

Applied in food and agriculture development and improved institutional coordination. 

Ghana agricultural strategy synthesizes the government policy framework and action 

plans for attaining self-sustained growth in all agricultural sub-sectors by annualizing 

the medium term agricultural sector development plan (META IP 2.010), thus 

providing the vehicle foe optimizing agriculture and given the mandate of integrated 

rural development for structural transformation for socio-economic development of 

Ghana at large and the study area in particular 

The 1COUR was established in 1985 by the Government of Ghana and given the 

mandate of managing the Tono and Yea dams/ projects (both located in the study 

area) by providing farmers with water all year round, so they can produce food crops 

for domestic and commercial consumption. The Tono and Yea dams are the two 

irrigation dams projects under the management of ICOUR. The two projects were 

established by the Government of Ghana to promote food crops by small scale 

farmers within organized and managed irrigation schemes 
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2.7 Water Resources Management and Socio-economic Development 

Water is a key driver of social and economic development while it also has a basic 

function in maintaining the integrity of the natural environment. However, water is 

only one of the numbers of vital natural resources and it is important that water issues 

ale not considered in isolation. The water sector is expected to fulfill social and 

economic needs because water plays a crucial role in the social and economic 

development of Africa countries and in sustaining natural ecosystem. Development as 

a concept has not lent itself to easy definitions. It is very difficult to define because it 

means different things to different people at different places and time. Various writers 

have developed varied parameters to drive home the meaning of development. One 

could accept that development can be commonly consent as the progressive positive 

transformation in the lives of people or in the living circumstances affecting them. 

The pioneering work on the meaning of development appeared in Todaro and Smith 

(2011:17) when they conclude that "development is a multi dimensional process 

involving major changes in social structure, popular attitude and national institutions 

as well as acceleration of economic growth, the reduction of inequality and the 

eradication of poverty", In the above work, it is accepted that development is about 

social and economic improvement and this is what the study is looking at, whether 

water resource management can lead to socio- economic development of the area. The 

study community's ability to meet basic needs in a sustainable way, for example, in 

terms of food, shelter, health and security can be termed as development. This 

buttressed the fact that development signifies a holistic change of society from a 

perceived condition of life regarded as unsatisfactory to one conceived as materially 

and spiritually better. 
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Another dimension to the concept of development is by Most Reverend Naomah in 

his keynote address at the 2003 Northern .  easter School asserted that development 

goes beyond the provision of physical goods commonly referred to as "product 

centered' development. The most reverend also observed that, development is about 

enabling the human person to realize his fidl potential. Embedded in his dgfinition is 

the Act that development is about empowering the human person at the grassroots, 

large community, and regional, national and at global levels. 

Also, in the same vain Seri (2013) stated that development requires the removal of 

major sources of unfreedoms, poverty, tyranny, poor economic opportunities, 

systematic social deprivation, neglect of public facilities, intolerance or over activity 

of repressive states. This argument is laudable and relevant to this study because it 

look at development as removal of major sources of unfreedoms such as social 

deprivation, economic opportunities among others, which this study stands for, From 

the above dimensions, it can be deduced that development is about the empowerment 

of the human being to enable him/her exploit prevailing situations and realize his /her 

full potential and also enjoy a decent life. 

Social development in its real sense means to make man (human being) the focus of 

development efforts and seek the development potentials in a total sense. For instance, 

Abugre (2008) concluded that social development also imposes obligations on states 

(primary responsibility), families, communities and firms (businesses) to intervene to 

support and protect individuals or groups whose Lives and livelihoods are at risk, 

Thus, those at risk have an automatic entitlement to protection no matter their race, 

colour, gender, or geographic location. This work is in line with the study due to the 

fact that no matter the colour race and geographic. location of the study community, 
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groundwater is therefore of paramount importance and may be determined by how 

rights to land are contested and exercised. Effective development and management of 

water and other resources is therefore necessary for sustainable growth and poverty 

reduction in many rural areas in the country (Ghana). 

According to Biswas (2004), water is a direct resource that has direct attention to the 

entire population as well as for most ministries of development at central and state 

levels, municipalities, private sector and non-Governmental Organization (NGOs) this 

assertion buttress the study that water resources has something to do with 

development at all levels of human groupings whether at national, regional, District 

and community levels. 

According to Orindi and Huggins, (2005), the ability to capture the benefits of water 

either directly or indirectly may greatly improve welfare and income of the 

households within the LVB. This help to explain that to improve welfare and increase 

income levels of the study area there is the need to take control of the benefits of 

water directly or indirectly by ensuring better and efficient management practices for 

water resources. 

Furthermore, Soussan (2004) asserted that, many poor people around the LB use 

poor quality water that negatively affects their health and welfare. investing in more 

reliable higher quality and more conveniently located domestic water or more reliable 

irrigation can quickly and significantly improve the lives of the poor. This work is in 

line with the study because identifying domestic water sources and providing more 

reliable irrigation schemes can bring about meaningful socio-economic development 

in the study communities. 
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the needed social development can be accomplished when their water resources are 

Managed to satisfaction.  

Economic development refers to progressive changes in the economic structure of the 

community or country. This study will focus on development as the upwards 

movement in a community social, economic and political institutions. For instance, 

Ronaldo study as cited in tan (2008) revealed that, economic development is the 

sustained, concerted actions of policy maker and communities that promote the 

standard of living and economic health of a specific area. Flowing from the above 

work, the meaning of economic development is applicable to this study community as 

they perceived economic development as promoting the standard of living and 

economic health of the people. 

In a nutshell, economic development can also he denoted to as the quantitative and 

qualitative changes in the economy. Such actions can involve multiple areas including 

development of human capital, critical infrastructure, regional competitiveness, 

environmental sustainability, social inclusion, health, safety, literacy, and other 

initiatives. 

Poor people rely more heavily and directly on local natural resources for their 

livelihoods than other socio-economic groups due to lack of alternative livelihood 

options accessible to them (Rietbergen et al, 2002). The population of Lake Victoria 

Basin (LVB) is primarily rural with majority heavily dependent on Agriculture and 

livestock husbandry for their livelihood. Water availability largely determines when 

and where development can takes place. This goes to buttress the fact that, majority of 

the rural poor which the study communities is not an exception, who practice rain fed 

agriculture live in constant fear of delayed or failed rains. Access to surface or 
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According to Thompson et al. (2001), unimproved water sources (such as pans, 

springs} tend to be highly seasonal, leaving households prone to water shortages 

during certain times of the year. Vulnerability can undermine efforts to break the 

poverty gap. This work has something to do with the study area in the sense that, there 

are a lot of unimproved water sources that dry up during certain part of the year 

creating water shortage in the communities. 

From the above write up, it is abundantly evidenced that a lot of research has been 

conducted into the management of water resources and socio-economic development. 

The study is therefore 

not only interested in reviewing the wealth of knowledge and literature written on the 

topic but also to raise the awareness of the extent of the importance attached to 

management of water resources and development in the context of the case study area. 

2.8 Conceptual Framework 

The framework for the analysis of this study is founded on a critical look at various 

related works or views expressed on water resource management in general and its 

impact on socio-economic development in particular It makes available the historical 

background and the context within which the study is carried out, key issues and the 

shortfalls of the various presentations will all be outlined so as to put the study in 

precise perspective. Water resource management should be performed within three 

spheres of influence (social, economic and environment.) and should seek to fulfill the 

needs of these three spheres in a balanced way. 

The framework of this research rests on the following principles: (i) water should be 

treated as a social, economic and environmental good; and (ii) Policy options that 
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guide water resource management practices should be analyzed within a 

comprehensive framework. Its central goal is to promote efficiency, equitable and 

sustainable development through integrated water resource management (lWRM) 

Figure 2,1 shows the relations between water resource management, socio-economic 

development. 

 

V4. 	N1 

 

   

SOCIA1, 
DEVELOPMENT 

 

[COM WI( 
DINLLOPMII-N1 

 

sUSTAINABLIE 

   

DEVELOPMENT 

Figure 2.1: The relationship between water resource management and socio-

economic Development 

Source: Author's construct 

Fig-2-1 intended to present a conceptual framework for analyzing water resource 

management and socio-economic development, The Fig,2,1 serves as the framework 

to be used in •the study as water resource management and socio-economic 

development The Fig-2-1 takes into account the position that efficient and effective 

water resource management can lead to economic development which can give rise to 
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social development bringing about development in particular and sustainable 

development in general. 

Social capital are the norms and networks that enable collective action, increasing 

evidence shows that social capital is critical for poverty alleviation arid sustainable 

social and economic development. 

Some themes of social development include: sustainable livelihood, reduction in 

unemployment rates, addressing gender-based violence, availability of basic services 

such as hospitals, schools, recreational centre's, social mobilization and prevention of 

social crime just to mention but a few. 

The economic development themes include: transportation and infrastructure in its 

various forms is most asset that impact economic development e,g_ roads, waterways 

etc, natural resources that is, agricultural raw materials and environmental assets e.g. 

rivers, darns, business and industrial diversity, income generating activities among 

others. 

From the diagram, there is a direct relationship between economic. development and 

social development 
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CHAPTER 

STUDY AREA AND ME IMODOLOGY 

3.1 Introduction 

There is no single method that is best for all types of social research. This goes to 

suppcat the fact that social issues are varied phenomenon and difficult to capture for 

investigation. In view of the nature and objectives of this study, the case study 

approach is deemed appropriate for the adequate understanding and appreciation of 

the importance of water resource management to socio-economic development as well 

as adequate understanding of the multiple relationships among dimension which 

emerge from the data. This section pay attention to the research design, population, 

and sources of data, sample and sampling procedures. Identifying the population of a 

research is a prerequisite, for no research is carried out in isolation. It is therefore 

absolutely necessary to have a fair knowledge of the target population in order to 

decide on the sample size to use for the research Kasena-Nankana East District 

(KNEDA) and Bongo District (BDA) are the target populations. This chapter is in two 

parts; the first part describes the study area and the second part outlines the 

methodology of the study. 

3.2 Profile of the Study Area 

This section describes the general profile of the two research locations with reference 

to the geographical location and size, demographic characteristics, topology and 

drainage, geology and soils, climate and vegetation, water and sanitation. 

12.1 Location and Size 

The Kassena-Nankana East District (KNED) lies within the Guinea Savannah 

woodlands, It falls approximately between latitude 11'1 0' and 10°3' North and 
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longitude l0'1' West. It is one of the thirteen (13) districts in the Upper East Region 

of the Republic of Ghana (Figure 3.1). The Municipality has a total land area of about 

1,674 sq.km and stretches about 55km North-South and 53km East-West. It shares 

boundaries to the North with Burkina Faso, to the East with Bongo and Bolgatanga. 

West to the Builsa District and Sissala District (in the Upper West Region) and South 

to West Mamprusi District (in the Northern Region). It has a total of 216 communities 

. Figure 3.1: The Kasena-Nankana Fast Municipality 

Burkina Faso 

Source: Kassena Nankana East Municipal Assembly, 2015 

Comparatively, the Bongo District (BD) is one of the thirteen Districts in the Upper 

East Region and lies between longitudes 0,45' W and latitude 10.50' N to 11.09 and 
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has an area of 459.5 square kilometers (Figure 3.2), It shares boundaries with Burkina 

Faso to the North and East, Kassena-Nankana to the West, Bawku West to the East 

and Bolgatanga Municipality to the South 

Resource Map of 
Bongo District 

BlXkllld Fat0 

Figure 3.2 The Bongo DiNtrici 

Source; Bongo District Assembly. 2015 

49 

www.udsspace.uds.edu.gh 

 

 

 

 



3.2.2 Demographic Characteristics 

The population of the Kassena-Nankana is projected at 156,090 in 2.010, However, 

efforts are still being made to separate the population figures for the two Assemblies. 

The sex grouping of the population is 75,548 males representing 48.4% and a female 

population of 80,542 representing 51.6% with a growth rate of 1.1%. The population 

density is 91 persons per sq. km. This is higher than the national density of 79.7 

persons per sq km but below the regional density of 104.1 persons per square km. The 

fertility rate is 4.5. The Kassena-Nankana East is predominantly rural in out-look, 

comprising 216 communities, Navrongo, Paga and few other settlements records 

population over 5,000 residents, the remaining live in rural 

settlement.(KNEMA,2015) 

Unlike the Kassena-Nankana East Districts, the population of the Bongo district is 

projected at 17,008 in 2006, 84,545 in 2010 at a growth rate of 2.8% and 99,890 in 

2012, Analysis of the socio-economic survey conducted in the district revealed that 

the district has an average household size of 9.2 persons. These household sizes are 

larger than the national standard of 4. This situation is supported by the fact that the 

family planning acceptance rate in the district is only 18.9%. Furthermore, the 

population density of the district was 169 persons per sq. km  in 2000 and a projected 

figure of 200 persons per sq_ km in 2006. The land size is estimated at 459 sq. km. 

(BDA, 2015) 

The trend of increase in population density points to the fact that there is increasing 

pressure on land for farming and water resources. This has been worsened by the fact 

that people have moved from the widely oncho-infested area of the district and 

concentrated on less than half of the land area of the district, The situation is more 
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serious since about 40% of the land surface has been covered with rocks which make 

farming arid other activities very difficult. 

3.2.3 Topology and Drainage 

The topography of Kassena-Nankana East District is low-lying with an average height 

of 100 metres above sea level, The terrain is undulating with isolated hills dotting the 

landscape. There are also isolated hills rising up to about 300 mores in the western 

parts of the Municipality. Notably among these hills include Fie (280 metres), Busono 

(350 metres) and Zarribao (360 metres). The drainage system is constituted mainly 

around the tributaries of the Sissili River - Asibelika, Afumbeli, Bukpegi and Beeyi. 

A tributary of the Asibelika River (Tono River) has been dammed to provide 

irrigation facilities, which is of great economic importance to the entire Municipality. 

There are some few dugouts and ponds, which are used for livestock, crop farming 

and domestic purposes. (KNEMA, 2015) 

Correspondingly, the topography of the Bongo district is generally flat or low lying 

with outcrops of granite and Birimian rocks, Areas occupied by granites are generatly 

of low, gently rolling relief 90 to 300 metres above sea level. The district is drained 

by the Red Volta River and its main tributaries namely, the Ayedarna and Kulurnasa 

Rivers, which flow into the Red Volta, The area has one large darn at yea, nine small 

dams and five dug-outs located in Bongo, Zokko, Balungu, Adaboya, Namoo and 

Soe. (BDA, 2015) 

3.2.4 Geology and Soils 

The geology of the Kassena-Nankana East District comprises granite and shale, 

although the rock formations are actually of a diverse nature. Two main types of soils 
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present within the Municipality are savannah ochrosols and groundwater laterite the 

northern and eastern parts are covered by the Savannah ochrosols, while the rest has 

groundwater laterite. The Savannah ochrosols are porous, well drained, loamy, and 

mildly acidic and interspersed with patches of black or dark-grey clay soils. This soil 

type is suitable for cultivation and hence accounts tor the arable land sites including 

most parts or the Tono Irrigation Project sites where both wet and dry season farming 

activities are concentrated. The groundwater laterites are developed mainly over shale 

and granite and covers approximately 60 per cent of land the area. Due to the 

underlying rock type (granite), they become waterlogged during the rainy season and 

dry out during the dry season, thus causing cemented layers of iron-stone (hard pan), 

which makes cultivation difficult. 

The Geology of the Bongo district is made of granites, sandstones and greenstones in 

which soils of the district are derived. The district is made up of moderately well 

drained coarse texture soils occupying larger tracts of land on the middle and upper 

slopes. Lower slopes soils comprise Yorogo and Zokko series. The Yorogo series are 

ground water Laterites consisting of shallow, pale coloured and very coarse 

sands (colluvium) lithosols occurring near valley edges and usually exposed partly 

weathered rock on round surface. Generally, the Bongo soils consist of about 3 inches 

of very slightly human-stained, crumbly coarse sandy loam overlying reddish brown, 

fine blocky, very coarse sandy loan containing occasional incompletely weathered 

feldspar particles. It grades below into red, mottled pink and yellow coarse sandy clay 

loam of partially decomposed granite. The soils are well drained, friable, and porous 

and possess good filth. Consequently, they have good water holding capacity. They 

are inherently fertile but for the most part farmed more or less continuously so that 

they are lacking in organic matter and nitrogen. The soils are rich in phosphate and 
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support crops like millet, sorghum, rice, maize, groundnut cowpea and vegetables. 

However, the high pressure of population and tarming activities on the land have 

rendered the carrying capacity of the soil very low resulting into low soil fertility, low 

water holding capacity and susceptible to sheet erosion during the rainy season. 

(KNEDA and BDA, 2015). 

3.2.5 Vegetation and Climate 

The vegetation of the Kassena-Nankana East District is of the Sudan and savannah 

type with grassland and deciduous trees. The KNED is covered mainly by the Sahel 

and Sudan-Savannah types of vegetation; comprising open savannah with fire-swept 

grassland and deciduous trees. Some of the most densely vegetated parts can be found 

along river basins and forest reserves. Examples are the Sissili and Asibelika basins, 

Kologo and Naaga forest reserves. Most of these trees in the forest areas shed off their 

leaves during the dry season. Similarly, the vegetation of the Bongo district consists 

of short deciduous trees often widely spaced and a ground flora composed of different 

species of grasses of varying heights. Very little of the vegetation exists in its original 

form, The few indigenous tree species are mainly those of economic value arid 

include baobab, shea and dawadawa trees. There is the Red Volta Forest Reserve, 

which supports wild life namely baboons, monkeys, rats, mice, grass cutters, rabbits, 

dwarf buffalo, antelopes and guinea fowls, (KNEDA and BDA, 2015) 

In terms of climatic conditions, the Kassena-Nankana East District and Bongo 

Districts are characterized by the dry and wet seasons, influenced mainly by two air 

masses; the North-East Trade winds and the South-West Monsoon Winds (Tropical 

Maritime). The North-East Trade 
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Wind is usually dry and dusty as it originates from the Sahara Desert. During such 

perious, rainfall is virtually absent due to low relative humidity, which rarely exceeds 

20 per cent and low vapour pressure less than 10mb. Nevertheless, day temperatures 

are high recording 42° Celsius (especially February and March) and night 

temperatOres are as low as ].8° Celsius in the case of the Kassena-Nankana East 

District. 

In the case of the Bongo district, very high temperatures of up to 40°C occur just 

before the onset of the single rainy season in March and low temperature of 12'C in 

December. Mean monthly temperature is about 21°C. Furthermore, both districts 

experience the tropical maritime air mass between May and October bringing rainfall 

averaging 950mm per annum in Kassena-Nankana and between 600mm and 1400mm 

in Bongo district. The rains fall heavily within short periods of time and are prone to 

flooding fields and eroding soils into rivers, which dry up soon after the rainy season. 

(KNEDA and BDA, 2015). 

3.2.6 Water and Sanitation 

The total population in the Kassena-Nankana East District has access to safe water 

sources, thus pipe borne and boreholes are 58%. Though, there are a number of hand-

dug wells, most of them are not covered and easily dry up in the dry season. Also, the 

inadequate safe water sources in the District, some people are compelled to resort to 

unprotected water sources like danisidugouts, rivers and streams for their water needs 

which invariably affect their health. 

Likewise, boreholes and hand dug wells are the main sources of potable water for the 

people of Bongo district, There are 335 boreholes in all the seven Area Councils with 
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23 being non-functional due to faulty parts. It must however be stated that 35 of the 

borehotes have been capped due to high fluoride content. Besides boreholes, a number 

of hand dug wells have been drilled in the district with support from Rural Aid, 

LACROSREP II and Action Aid Ghana. The communities on their own through self-

help constructed number of boreholes. On the whole, there are 240 hand dug wells in 

the district. Out of this about 150 have been provided with pumps. However, there is a 

perennial shortage of water in the wells especially during the long dry season. 

3.2.7 Environmental Situation 

The Kassena-Nankana East District lies within the dry land zone. The natural 

environment is fairly degraded as it faces severe threat of severe drought with high 

temperatures and perennial outbreak of bush fires. The Municipality has a forest 

reserve covering a total of 47,218 hectares, Off-reserve community fallow lands also 

contribute as forest resource& To recharge aqua fresh systems and protect water 

resources, most forest reserves were established near rivers and other drainage& In 

Bongo district, there has been an increase in the amount and intensity of agricultural 

and other socio-economic activities involving the exploitation of natural resources. 

This, by its very nature, results in the degradation of the environment. This is also 

creating an imbalance in natural cycles in the biosphere resulting in increased 

deterioration in the vegetation, soil erosion, loss of organic matter, poor animal 

production due to reduction in available fodder, siltation of water bodies and loss of 

aquatic life. (KNEDA and BDA, 2015), 

3.2.8 Economic Activities 

The economy of the study areas is a rain fed subsistence farming. The major 

economic activities are agriculture and only small percentage of the people engage in 
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small-scale businesses and non-farm economic. activities, Besides crop production, 

livesiou< is also reared in small scale in the study areas, 

Both males and females in the study areas are engage in dry farming and sale of fish 

as a result of the two major dams in the area. The also undertake dry season farming 

in vegetables such as tomatoes, onions, pepper, garden eggs, cabbage, okra rice just to 

mention but a few, sometimes on commercial basis to supplement their livelihood, 

The assessment of the study areas also considered the various economic activities 

that both males and females undertake for their livelihood in the study areas. Due to 

high population density in the study areas which has led to fragmentation of land 

resulting in poor access to land for agricultural activities, coupled with climate issues 

which has affected agricultural activities people are diversifying their source of 

income by engaging in other economically viable activities in the study areas in order 

to live a normal life. These activities are also categorized based on the dominant 

group mostly involved in it. The details is shown in Table 3.1 
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Table: 3.1. Economic Activities in the study Areas 

EXONCMIC ACTIVITIES DOMINANT GROU: 	DOMINANT GROUP 
KNEM 	 BD 

FEMALE MALE FEMALE MALE 
Agriculture 	 X 	 X 	X 	 X 
Petty Trading 	 X 	 0 	X 	 0 

Pito Brewing 	 X 	 0 	X 	 0 

Malt processing 	 X 	 0 	X 	0 
Rice Processing 	 X 	 0 	X 	0 

Basket Weaving 	 X 	 X 	X 	X 
Shea-Butter Extraction 	X 	 0 	X 	 0 

Dawadawa Processing 	X 	 0 	X 	 0 
Black Smiting 	 0 	 X 	0 	X 

Carpentry 	 0 	 X 	0 	X 

Mason 	 0 	 X 	0 	X 

Donkey Skin Processing 	X 	 X 	X 	X 

Source: Field Survey, May 2016 

X - Engage in 	 0 -Do not engage in 

3.3 rdertiODOLOGV 

3.3.1 Introduction 

This segment of the chapter concentrated on areas such as Research Design, Target 

Population, concept and units of analysis, Sampling techniques, Data collection 

techniques/instruments, methods of data analysis amongst others. 

3.3.2 Research Design 

The descriptive survey design was adopted in the research. This type of research 

describes '-'what is'. It involves describing, analyzing and interpreting conditions as 

they exist. Thus descriptive research involves collecting data in order to test 

hypothesis or answer research questions concerning the current status of the subject of 

the study. It may also involve some type of comparison or contrast and attempts to 

discover relationship between existing variables. In descriptive study, data is typically 

collected through questionnaire survey, an inter-view, or observation using instrument 
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developed for the study. The problems of descriptive research include lack of 

response'(failure of subjects to return questionnaire or attend Scheduled interviews) 

and lack of objectivity on the part of some of the subjects (Tannor, 2011) 

Notwithstanding these few disadvantages, the underlying reason for the design is to 

enable more respondents to be questioned fairly and quickly to avoid biasness in 

analyzing data collected, Also, influence from the dynamics of interpersonal variables 

such as personality influence can be handled fairly. Moreover, it allows for greater 

amount of accuracy, standardization of measurement, reliability and the uniqueness of 

the study. 

3.3.3 Target Population 

The term population refers to "the complete set of individuals, objects or events 

having observable characteristics in which the researcher is interested in studying" 

(Agyedu et al., 2010:122). The number of households from the 2010 Population and 

Housing Census in Kasena-Nankana East Municipal is 19,790 and Bongo District is 

15,188 making a total population of the study areas to be 34,978. This constitutes the 

estimated sample frame (0_ 

	  EQ. 1; Where 1  = Sample size. p 

= Sample frame, a = error of margin, 1 =  constant, Miller and Brewar (2003). 

This suggests that about 132 household heads will form the sample Units. Including 

Ministry of Agriculture (2), District Assemblies (4), Environmental protection 

Agency (1), Six (6) Assembly persons from 'Num, Gia, and Bonia,in the KNEM. 

Also Vea, Lugun and ('cowrie in the 131). Two (2) members' representing the 

- 

58 

www.udsspace.uds.edu.gh 

 

 

 

 



Tradiorial Authority (KNEM and BD), 1COUR-Vea (I), ICOUR-Tone (1) Water 

Resource Commission (1) .Making the total sample size of 15.0 respondents in all, 

Nevertheless, the communities were chosen taking into consideration of their nearness 

to water bodies in the study areas 

Table 31: Distribution of the sample size 

Name of community 	 Number of questionnaires 	District 
Wuru 	 22 	 KNED 
Gia 	 22 	 KNED 
Bonia 	 22 	 KNED 
Vea 	 22 	 BD 
Lungu 	 22 	 BD 
Gworie 	 22 	 BD  

Total 	 132 

Source: Field Survey, May 2015 

The simple random sampling technique was used in distributing the 132 

questionnaires that are to be administered in the six communities. The simple random 

sampling technique was used, this technique takes into account the fact that all 

elements or individuals in the population get equal chances of selection. This 

technique was used in choosing one hundred and thirty- two (132) households for in-

depth interviewing, , 

3.3.4 Concepts and Units of Analysis 

The aim of this section is to provide enough information on water resource 

management practices and socio-economic development. The concepts of the study 

included management practices of water resources, types of water resources, impact 

of water resource management and socio-economic development. However, unit of 

analysis to achieve the concepts included Households, District Assemblies (DA), 

Water Resource Commission (WRC), Environmental Protection Agency (EPA), 
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Ministry of Food and Agriculture (MoFA), Irrigation Company of Upper Region 

(1COUR), Traditional Authorities (TA), among others, 

3.3,5 Sampling Technique 

Purposive sampling technique, also known in other parlance, as Judgmental sampling 

was used to select six communities in the study areas taking in consideration their 

location and proximity to the Tono and Vea dams and organizations that are 

knowledgeable in water resources. That is, three communities from the KNED and 

three communities from the EWA, These communities were chosen arbitrary based on 

their nearness to water bodies. Judgmentally, units of enquiry, representing those 

knowledgeably in water resources such as District Assemblies, Water Resource 

Commission, Environmental Protection Agency, managers of the Tono and yea 

darns; Irrigation Company of Upper Region (ICOUR),Assembly persons, Traditional 

Authority, was selected Nonetheless, due to the dispersed nature of the communities 

or settlements in the study areas 

Simple Random Sampling Technique (SR T) was used to select the households. This 

technique was used in choosing 132 household heads for in depth interview, that is, at 

least 12 from each of the six (6) communities in the study districts. The simple 

random technique was used because of the homogeneity of the study communities. 

This was to ensure that the subjects in the communities get fair chances of selection, 

This was done with the help of the assemblymen and a research assistant numbers 

were indicated on the various compounds/houses were replicated on pieces of papers 

and placed in a calabash from which the blind folded research assistant selected from 

each community to represent the 132 Compounds, Household heads were then 

selected from the compounds to be respondents. In all 132 were included in the study, 
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Because of the uniform nature of the research questionnaires. It also ensured that all 

the elerne3its in the community get a fair number of the questionnaires 

3.3.6 Data Collection Techniques/Instruments 

3.3.6.1 Primary Data 

Both primary data collection and secondary data collection tools teas employed. 

Primary data was gathered using a combination of participatory rural appraisal (PRA) 

tool& Among them are household questionnaires, focus group discussions, key 

informant interview and observations 

a_ Household Questionnaire: primary data was collected by conducting 

household interviews with the help of an interview guide (questionnaire) to 

access information from the sampled household heads on the subject matter. 

These questionnaires were drawn in line with stated themes of the study. This 

comprises open-ended and closed-ended questions. This technique would 

helped in the development of quantitative data that would complement the 

qualitative aspect of the study. 

b. Focus Group Discussion: This was held at Bonia in the KNED and Gworie in 

BD with various groups identified to be of interest (stakeholders and 

beneficiaries).gives room to cross check information collected from household 

heads. Discussions were held with small groups ranging from 8- 12 people in 

six sections in each of the study communities. This was to enable parties or 

participants to express their opinions on the subject matter. The validity and 

reliability. of the information gathered will assessed. 

c. Key Informant Interviews: Selected individuals from the study area and 

institutions with specialized or relevant knowledge and directly connected to 
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water resource management and socio-economic development were 

interviewed for some relevant information. This was to enable cross checking 

of information gathered from the administered questionnaire and thus help to 

obtain an in-depth knowledge on the subject matter the interview sought to 

achieve. Some of the Key Informants include, Chiefs, Tindaanas, 

Assemblymen/women Mangazias just to mention but a few. 

d. Observation: Observation technique was used to help ascertain and confirm or 

deny the information gathered with the other techniques ,This was to enrich 

the researcher's practical knowledge and experiences on people attitude to 

water resource management (WRM) and thus their socio-economic 

development It would also help in the formulation of questionnaires, which 

was consequently unearthed information that is not covered by the other 

methods or techniques. It was observed that, the manner in which community 

members are invited to participate in communal labour to manage the water 

resources particularly in gathering of stones, planting of trees and vertiva 

grass, Turf and landscape experience abysmal response. 

3.3.6,2 Secondary Data 

Data from secondary sources were obtained from books, journals, both the print and 

electronic media (published and unpublished), reports magazines, district profiles and 

medium term plans assisted to underscore issues and study. 

3.3.6.3 Pretesting of Siirvey Instrument 

A very important part of the questionnaire construction process is piloting, also 

known as pretesting. The researcher would test the research instrument in 
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communities that have similar conditions as the study area in order to check for 

glitches in wording of questionnaires, lack of clarity of instruction. among others. 

Also, a two stage pretest of the survey instrument was used in the research. The 

questionnaire was initially given to colleagues to solicit comments to assess for 

validity and consistency. The revised instrument was then sent to three (3) 

respondents in each of the six (6) communities making a total of eighteen (18) 

respondents. This was assisted to discover ways to increase participant interest, 

discover the. content of the questions, identify wording and sequencing problems, 

explore different ways to improve the overall quality of survey data. The pretest was 

to also help the researcher identify questions that do not make sense to participants or 

problems with questionnaires that might lead to ambiguities or biased answers. 

13.63 Ethical Cconsiderations 

An important aspect of research is the respect and consideration a researcher needs to 

show to the people who participate in the study. There is the need to stick firmly to 

ethical norms in research because it promotes to achieve the aims of the research. For 

this reason, respondents were assured of security arid confidentiality. This was to 

restore confidence and ensure that responses given are factual and free from 

fabrication, falsification and misrepresentation. Likewise, since research often 

involves a great deal of cooperation and coordination among many different people in 

different disciplines and institutions, proper ethical standards would promote the 

values that are essential to collaborate team work with fairness in accountability and 

mutual respect Some of the measures employed to addressed ethical issues that crop 

up during the research are that, on the survey instruments it was categorically stated 

that participation is optional and voluntary, protection of anonymity's well as the 
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information is strictly confidential was assured to the research subjects. Efforts was 

also made to clear the minds of the research participants- that is purely academic and 

findings would be treated as such. 

3.3.7 Fieldwork and Challenges 

The researcher undertook a number of activities to successfully administer the 

questionnaires and use other data collection tools to gather the data within thirty (30) 

days, sixteen (16) days within the communities in the KNEM and fourteen (14) days 

within the communities in the BD. 

The following challenges were encountered in the course of the study. However, these 

cannot undermine the validity and reliability of the findings gathered since conscious 

efforts were made to overcome them, 

There was a problem of inadequate cooperation from some members of the 

communities. Nevertheless, much effort was taken to explain the true intent of the 

study. Also, logistical support was not readily available to carry out the study. 

Notwithstanding, efforts was made through benefactors for financial support. 

3.3.8 Methods of Data Analysis 

Analysis of data refer to as a process of inspecting, cleaning, transforming and 

modeling data with the aim of discovering useful information, suggestions, 

conclusions and supporting decision making, (Tannor,2011) 

With regard to data analysis both qualitative and quantitative (mixed approach) 

techniques were used to interpret and present the information .maps, tables pie charts, 

bar graph, 
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Percentages, cross tabulations as well as descriptive for the interpretation and 

illustration of the information were employed to analyse the data. 

3.4 Conclusion 

Effective planning is a pre-condition for effective job accomplishment The research 

methodology, therefore, enhanced the processes involved in research work positively 

and thus simplified situation for the researcher. The details of the data analysis and 

interpretation are presented in the next chapter. 
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CHAPTER FOUR 

PRESENTATION AND ANALYSIS OF DATA 

4.1 Introduction 

This chapter focuses on the presentation, interpretation and discussion of the data 

collected from the field. The data is displayed using appropriate tables and figures 

where necessary. Generally, the chapter deals with findings regarding personal data of 

respondents as well as their perceptions and the researcher's discussions of the 

gathered information on water resources management practices and socio-economic 

development. Finally, it takes a comparative look at water resources management 

practices and socio-economic development in the Kassena-Nankana East (KNEM) 

and the Bongo District (BD) in the Upper East Region. 

4.2 Characteristics of Respond eats 

The socio-economic characteristics of respondents such as age, sex, level of 

education, occupation, among others, have a strong correlation with social change. 

This is supported by (Dickson, 2009) that, socio-economic characteristics of 

respondents are considered important because they contribute in shaping the 

behaviour of respondents in adopting an innovation. Figure 4.1 shows that there are 

more males than females among the respondents. The study areas, that is Kassena 

Nankanni East Municipal and Bongo District, are patriarchal societies where men 

dominate the dicision making process. Women generally are not allowed to openly 

discuss sensitive tradional and cultural issues, but for social and economic issues 

women may be given a hearing that accounts for the 35% of respondents being 

females as shown in Figure 4.1. The males dominated the females because majority of 

the households were headed by males, that is 65 percent. Some female respondents 
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were also household heads due to either loss of their husbands or migration to 

southern Ghana for greener pamures. 

 

■ Ferriale 

Figure 4.1: Sex Distribution of Respondents 

Source: Field Survey, May 2015 

The pyramid of the respondents of the study (Figure 4,2) shows that the age ranged 

between 15 an 75 years. The pyramid indicates that ages between 25 and 54, who 

constitute the productive economically active group, were the majority with 71%. 

This implies that all things being equal they should be able to produce enough to feed 

the study communities. 
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MillIMINIMINIE  1544  
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Figure 4.2 Age /Sex Distribution of Respondents 

Source: Field Survey, May 2015 

Like in most Ghanaian communities, marriage is an important social institution that is 

upheld by the people of the study communities. The data pertaining to respondents 

attest to this fact. The survey reveals that 13.6% were single, and 54.0% are married 

whilst 1 7.1% widowed including both males and females. The 14.3% divorcees were 

all males as shown in Table 4.1. Some of the married females had the opportunity to 

be part of the sampled population due to the fact that their husbands had travelled to 

the southern part of" the country in search of non-existing white colour jobs. 
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'Fable 4„1: Marrital Status of Respondents 

Status Frequency Percentage 

Single 18 13,6 

Married 71 54.0 

Widowed 24 I 8. I 

Divorced 19 14.3 

Total 132 100 

Source-  Field Survey, May 2015 

Most Ghanaian communities believe in the existence of the supreme being and the 

people of the study communities are no exception. Christianity, Traditional and 

Islamic Religions are the three dominant religions practiced in the study area. A 

community survey reveals that 55% are Christians, 38% are Traditional believers and 

7% are Moslems, as shown in Figure 4.3. 

69 

www.udsspace.uds.edu.gh 

 

 

 

 



■ Christianity 

■ Islam 

Traditional 

Figure 4.3: Religious Backgroud of Respondents 

Source; Field Survey,laay 2015 

Education is the key to development (HRD, 1997). It enlightens the individual and 

shapes him/her to make better choices. The study reveals a high level of illiteracy rate 

in the study communities and this does not facilitate rapid social and economic 

development. The high level of illiteracy slows down the rate of flow and absorption 

of information that can enhance socio-economic development. Attempts at reforming 

some cultural practices, such as women's participation in decision-making, are 

impeded by the low educational level and overly traditional nature of the 

communities. Access to educational information is limited and other opportunities, as 

such employment and non-farm jobs, are also limited due to illiteracy. 
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Of the 132 respondents 60% have never been to school as shown in Figure 4.4. not 

even adult literacy classes (non- formal), 29% have been to school up to the basic 

level, 8% dropout from the SHS/college education level, and 3% have taken 

advantage of the Adult literacy programme (Non-Formal). 

70 

60 
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50 

29% 
40 

30 
8% 

3% 
20 

10 
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prim/mid/MS 	SHS/College 	Non-Formal 

Figure 4.4; Educational Background of Respondents 

Source: Field Survey, May 2015 

The study reveals that the people of the study communities are engaged 

predominantly in livestock rearing, crop farming and fishing for their livelihoods. 

Livestock rearing constitute 37% of the sampled respondents (as shown in Figure 

4,5), 28% are engaged in crop farming, 
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21°4 are into fishing, 9% are engaged in handicraft, 4 percent are into petty trading 

and 1% are in the civil/public sector. Occupation is a very important factor because its 

helps to ascertain the income level of the people against the background that the study 

is looking into the socio-economic development of the study areas. 

Figure 4.5 Occupation of Respondents 

40 
37% 

35 

30 	28% 

25 
21% 

20 

Is 

4% 

  

1% 

 

   

Crop farrrhing 	livc5kork rearrag 	Fistring 	Handicraft 	 troching 

5ervant 

Source: Field Survey, May 201 

4.3 Strategies for Managing Water Resources 

.1-he study covers water resources such as rivers, streams, dams and wetlands. Data 

obtained from the field revealed that these four main types of water resources exist in 

the study communities and provide one form of livelihood or the other to the people. 

Apart from domestic use, these 

resources are put to different uses including fishing. farming (crop). and livestock 

rearing. A study of the local economy revealed that a lot of the people derived their 
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livelihoods from rivers and dams (as shown in Figure 4.6). The high number of people 

who depend on rivers and darns for their livelihoods was linked to the existence of the 

Tono and yea dams in the study areas. The low number of people who depend on the 

streams and wetlands for their livelihoods was linked to few trearns and wetlands 

available and the drying up of streams and wetlands during the dry season due to high 

temperatures. 
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Figure 4.6: Water Resources in the Study Arca 

Source: Field Survey,2015 

The research revealed that there are various water resource management strategies 

that are practice in the study areas so that Water bodies continue to be available for 

consumptive and non-consumptive purposes. These include cover cropping, tree 

73 

www.udsspace.uds.edu.gh 

 

 

 

 



planting, gathering of stones, and turf and landscape, use of chemicals for fishing 

among others. 

4.6.1. Cover Cropping 

Cover cropping refers to crop usually planted along water resources to keep the soil 

from eroding and the land from weeding over. It is planted primarily to manage water 

resources by way of checking soil erosion, enhancing water availability and 

preventing land from weeding over during winter. 

To strengthen this strategy of managing water resources to ensure that water resources 

continues to be available for all users and uses in the right quantity and quality in the 

study areas. 

Some of the crops or grasses that are used in this regard in the study areas include, 

legumes and grasses especially the Vertiva grass that is mostly used because of its 

economic importance, it can be harvested and used in weaving Baskets to enhanced 

the livelihood of the people in the study areas. The District Assemblies (DA), 

NADMO and Tree Aid an NGO usually engage in organizing the people in communal 

labour to plant the grass. This strategy is not effective because after planting the NGO 

leaves, the people stop caring for the grass and they wither. 

4.6.2. Tree Planting 

This is a strategy used to manage water resources in the study areas. It is the method 

of transplanting tree seedlings generally for forestry, land reclamation due to erosion 

and landscaping purposes 

The tree planting is done along the water to combat climate change, reduce global 

warming, check water evaporation by providing shade, reduce wind break, reduce 
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wind speed and increase soil water retention (Ba11,201 4) This strategy has being the 

most preferred approach in guiding the management of water resource in the study 

areas. Institutions responsible are, 'COUR, DA, NADMO and Tree Aid that 

organized the people to undertake the tree planting in the study areas. 

This water resources management strategy aims at achieving effective management 

for the sustainable development of water resources that is advantageous to the people 

in the study areas. This strategy has being effective and successful in most parts of the 

study areas. 

4.6.3. Gathering of stones 

This is the procedure of packing stones along the banks of the Dan-is to serve as a 

protection wall to prevent the collapse of the banks for the water to runoff leaving the 

darn empty. This strategy is capital intensive so most at times contract is awarded to a 

contractor to convey the stones to the site. The community members come in as 

employees of the contractor, especially. Masons they used the stones to build walls at 

the sides of the banks to prevent erosion and bank collapse when there is too much 

water flow into the Dam. 

This approach is the best performs for water resource management in the study areas, 

it is effective implemented in both the KNEM and BD taken into consideration the 

Tone and Vea Dams respeetively.ICOUR officials also recognizes the usefulness of 

this strategy and channel resources in this direction for the study areas to have safe 

and adequate water to meet basic human needs all yea round. 

4.6.4. Turf and Landscape 

Turf and landscape is a method of making lawns and landscape turf; mowing 

regularly and frequently helps to minimized water loss by the surface area of the leaf 
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Planting in lawns and landscape turf is often among the water resource management 

strategies practices in the study areas. 

They compact soils and soils high in clayey display low water infiltration rates which 

helps surface water runoff into the Darn, they avoid excessive tillage that will 

breakdown soil structure that will increase erosion that will not order well for water 

resource management. 

This approach is riot all that effective in the study areas because of the technical 

knowhow that limit the practicing of the strategy in the study.  

4.6.5. Use of Chemicals for Fishing 

This involved the practice of using certain chemicals such as DDT for harvesting fish 

this method of fishing has the propensity of destruction of al] aquatic. life. The 

research revealed that the none use of chemicals for fishing is an approach to 

managing water resources. 1COUR officers accepted the fact that, regular 

Sensitization of people in the study areas has helped in the right direction, fishermen 

no more use chemical for fishing and that its a strategy for managing water resources 

for socio-economic development. The state where chemicals were used had the 

tendency of extinction of aquatic life is the thing of the past, 

Fishing nets, hook and line, baskets among others are now widely used for fishing to 

give the opportunity for young or fingerlings and other organism in the water to 

mature, 

This strategy is generally practice in the Tono and Vea Dams and other water 

resources in the study areas.  
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By comparison, both the KNEM and the BD use similar strategies (practices) for 

managing water resources such as cover cropping, gathering of stones, tree planting, 

turf and landscape care and No use of chemicals for fishing (Table 42). However, the 

difference lies in the degree to which they use these strategies. The KNEM utilize the 

strategies fully as compared to the BD. Whereas the KNEM had 100% for cover 

cropping, gathering of stones and tree planting, 56%for turf and landscape care and 

32% for no use of chemicals in fishing respectively, as shown in Table 4.2 the BD had 

98%, 68%, 100%, 77% and 50% for cover cropping, gathering of stories, tree 

planting, turf and landscape care and no use of chemicals in fishing respectively. 

Table 4.2: Strategies for Water Resource Management in the study 
Communities(%) 

Cover cropping 
Gathering of 
stones 

tree Planting 
Turf and 
landscape care 

use of chemicals 
for fishing 

KNED 

BD 

Disagree 

0 

19 
(28) 

Agree 

66 
(100) 

47 
(74) 

Disagree 

0 
(0.0) 

20 
(30) 

Agree 

66 
(100) 

46 

(70) 

Disagree 

0 
(0) 

0 

(0) 

Agree 

66 
(100) 

66 
(100) 

Disagree 

21 
(32) 

13 
(20) 

Agree 

45 
(68) 

53 
(80) 

Disagree 

48 
(73) 

44 
(5 i ) 

Agrec 

18 
(27) 

22 
(49) 

Total 
19 
(14) 

113 
(86) 

20 
(15) 

112 

( 5 ) 

0 
(0) 

132 
(100) 

34 
(26) 

98 
(74) 

92 
(70) 

40 
(30) 

Source: field data, June 2015 

This study reveals that various strategies (practices) are used to manage water 

resources, perhaps, what needs to be critically considered is to develop additional or 

new strategies (practices) for managing water resource& This finding is in line with 

other studies carried out previously on strategies for water resources management. For 
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example, Erica et al. (2002) observed that the protection of water resources is 

enhanced through turf and landscape practices that make best 'use of technology and 

practical experience of professionals. This is in line with (Ba11,2014) That tree 

planting is done along the water to combat climate change, reduce global warming, 

check water evaporation by providing shade, reduce wind break, reduce wind speed 

and increase soil water retention 

Also, this analysis is compatible with the UNEP (2012) that, since 1992, 80')/0 of  

countries have embarked on reforms to improve the enabling environment for water 

resource management strategies based on the application of integrated approach as 

stated in agenda 21. and affirmed in the Johannesburg plan of implication. This also 

goes to reinforce the assertion made by Orinds and Huggins (2005) that, due to many 

challenges being face in the water sector new strategies for managing water resources 

such as, involvement of private sector and water users in the management of water 

resources, rural communities to form water users association (WUA) to help in 

addressing water needs are being initiated. It is clear that the reason for the KNEM 

utilizing these strategies fully is attributable to the presence of the Tono dam and 

ICOUR personnel. The presence of the 1COUR personnel continually offers pieces of 

advice to the people on how they can effectively utilize the water resources available 

to them. Nonetheless the degree to which both the KNEM and the BD adopt the 

various strategies is highly significant and it is clear that the results of the interview 

confirm the results of the descriptive statistics. Perhaps, what needs to be critically 

considered is to develop additional or new strategies for managing water resources. 

According to Ghana water and sanitation monitoring platform, water policy aims at 

achieving efficient and effective management system for the sustainable development 
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of water resources to ensure full socio-economic benefits for present and future 

generations. The policy recognizes the fundamental rights of all people to safe and 

adequate water to meet basic human needs; the strategy to manage water is therefore 

based on an integrated water resources management approach. There were no contrary 

views from the discussions. It will therefore be prudent if one 

conclude that for the study community to improved their water resources management 

strategies the 1WRM approach should be taken into consideration as a priority. 

4.4 Compliance with Water Resources Laws and Regulations 

Comparatively, Table 41 shows that, respondents from both KN'EM and BD had fair 

knowledge in water resources regulations or laws. All of the respondents in the 

KNEM had knowledge on water resources regulations, on the other hand, 83 percent 

of the respondents in the BD had reasonable knowledge on water resources 

regulations or laws and 11% of the respondents in the BD are not aware or did not 

have any idea of water resources regulations regarding the protection and used of the 

resource, The KNED had 48% accepted that farming along water resources are not 

allowed as shown in Table 4.3, 26% were aware of regulation prohibiting fishing 

between July- September, 18% were aware of regulation forbidding fishing with 

chemicals,7% had knowledge on the banning of discharge of sewagthefuse and 

bathing into water bodies and 1% had no knowledge on water resource regulations. 

Correspondingly, the BD had 24 %3!%, 8% and 22% for farming along water 

resources, fishing between July- September, fishing with chemicals discharge of 

sewage/refuse/bathing respectively, and 11% had no knowledge on or not aware of 

any regulations on the protection and used of water resources in BD. The respondents 
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in the KNED understand the water resources regulation/laws in its totality as compare 

to the respondents to the BD, credit goes to the ICOU R and EP it personnel who offer 

regular education to the KNEDA. 

Table 4.3: Respondents Knowledge on Water resource Regulations (%) 

Fishing Farming close Discharging of Fishing No knowledge on 

With 	to water 	sewage/refuse/ between water resource TOTAL 

chemicals 	resources 	bathing 	July and 	regulations 

September 

KNElvl 7 23 9 25 2 66 

12 35 12 38 3 100 

BD 8 17 25 10 6 66 

12 26 38 15 9 100 

TOTAL 15 40 34 35 8 132 

11 30 26 27 6 100 

Source: Field Survey, June 2015 

Water is a necessary natural resource needed for life sustenance, socio-economic 

development and balancing of the ecosystem. The resource is limited and without 

adequate protection and management there are already worrying cases of pollution 

and degradation of water resources afflicted by both natura/ and human factors. (Daily 

Graphic of May 17, 2016) urges all stakeholders in the water sector to help salvage 

the situation before it becomes too late. 

Findings from this study reveal that the respondents have a fair knowledge about the 

laws/ regulations regarding the protection, management and use of water resources. 
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Contrarly to the finding that most of the respodents have reasonable knowledge on 

water resource reguiation in the study areas, they do not corn piy with the laws and 

regulations governing water resources management. The researcher used a Yes or No 

questions to determine whether water users adhere to the water resources regulations. 

Out of the 132 respondents in the study area, the most represented were those who 

accepted that the water resource regulations were not being complied with 81% as 

shown in Table 4.4, and the least 19% were those who agreed that the regulations are 

being complied with. By comparison, the KNEM recorded 19% yes for compliance 

and 81°43 no for non-compliance, the BD had 20% and 80% for compliance and non-

compliance respectively. 

Table 4.4:Respondents compliance to water resource regulationaaws (%) 

Yes No Total 

KNED 12 54 66 
19 81 100 

BD 13 53 66 
20 80 100 

Total 25 107 132 
19 81 100 

Source: Field Survey, June 2015 

With respect to compliance and non-compliance to water resource regulationsflaws, 

the KNED and BD communities are to a large extent not obeying the water resource 

regulations and laws. The trend look different to the analysis made on the strategies 

adopted in mamaging water resources. Both the KNED and the BD had little or no 

respect to laws and regulations from the regulatory authorities or bodies, 
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In terms of oompliance, both areas recorded below average or poorly from EPA, 

WRC, FC, MOFA and 1COUR respectively. In terms of non-compliance a relatively 

large number SO percent of the respondents from the KNED do not comply because of 

their unawareness or the existence of these regulations/laws, similarly, 78% of the 

respondents do not comply in the BD given the same reason (unawareness) 

It can be inferered from the analysis that water resource regulations and laws are not 

fully obeyed because people do not know of their existence.The need to educate 

people on these laws is therefore enormous if we actual),  want to effectively manage 

our water resources sustainably. This analysis is compatible with Opoku-Agyemang 

(2001) that natural water resources were managed as an appurtenance of land and 

therefore who owned a portion of land automatically may exercise certain rights over 

waters contiguous to the land. This existed until they decreed in 1996 the water 

resource Act 522. People still think the water resources are still under their control 

and see no reasons for obeying water resources laws/ regulati ions since they are the 

owners of the resource, what is the need to obey rgulations or laws. 

Comparatively, both the KNED and BD communities accepted the same reasons for 

the non-compliance to the water resource regulations/laws. The distinction lies in the 

degree to which 

they gave reasons to the non-compliance to the water resource regulations/laws 

whereas the KNED community had 27 percent for no adequate punishment, 32 

percent for no supervision, 24 percent for failure to report non-compliance and 17 

percent for not aware of the regulations, the BD community had 23 percent, 35 

percent, 29 percent and 13 percent for no adequate punishment, no supervision, 

failure to report non-compliance and not aware of the regulations respectively. 
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Regardless of the fact that most people in the study areas have appreciable 

understanding of the water resource regulations/laws they still no not comply with 

these regulations/laws. Of the 132 respondents 25% gave reasons as to the non-

compliance as no adequate punishment as shown in Table 4.5. Most of the 

respondents expressed tne view that in most instances not enough sanctions and many 

a time no punishment at all is meted out to the culprits, 33% of the respondents 

accepted the fact that the non-compliance is as a result of no supervision, they 

categorically stated that though the regulations are there but no body or institution is 

responsible for supervision so that wrongdoers can be apprehended and dealt with 

according to the law, so people infringe the law with impunity, Also, 27 % of the 

respondents simply agreed that the non-compliance is as result of the people not 

willing to report their colleagues who falls foul to the law, they say that they are all 

"Brothers" if there is a fine they will all contribute and pay so what will be the benefit 

if they report a "Brother" and they simply let go the accused person,15% of the 

respondents stated that the non-compliance is as a result of the people not aware of 

any regulations/laws and they are not aware of breaking any regulations/laws, but the 

case is that *Ignorant to the Law is not an excuse'. 

Table 4.5: Reasons for non-compliance to the water resource regulations/laws 

(%) 
No adequate 
punishment. 

Not aware No supervision. Failure to report non- 
of the 	 compliance, 

regulations 

Total 

KNED 18 11 21 16 66 
27 17 32 24 100 

BD 15 9 23 19 66 
23 13 35 29 100 

Total 33 20 44 35 132 
25 15 33 27 100 
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Source: Field Survey, June 2015 

According to Ramazzotti (i 996), through customary beliefs, enforceable rules were 

evolved for the conservation and management of water. Violation of these rules was 

an offence punishable by fines — in money or in kind — payable to the local chief, 

priests or priestesses. Religious and customary beliefs served as potent instruments for 

ensuring compliance with customary rules on water usage, this is in line with earlier 

reviews that conclude that non-compliance of customary laws were punishable in the 

form of fines. This assertion bring to light that due to weakness of the customary 

water laws as a result of the coming of the colonial masters offenders of water 

resources management go court free, so people fell reluctant to apprehend culprits. 

This is contrary to what is in Kenya, where enforcement and prosecution of non-

compliance to water resources management regulation is key, According to the Water 

Resources Management 

Authority (WRMA, 2015), cases that were prosecuted include, 2013/2014 John Ngei 

Kiio on 22nd October, 2013 at around 15,15 hrs at Mutithi area within Kirinyaga 

County was found washing a motorcycle Reg. No. KMCN 906X Make Ranger inside 

a canal, causing pollution of the resource contrary to section 94(1)(b) as read with 

section 105 of the water Act 2002. The accused was sentenced to serve 3V2 months 

under Community Service Order (CSO) at Kikumini Primary School on 30th October, 

2013 

Moffat Nyaga on 28th October, 2013 at around 12.30pm at Thiba village within 

Kirinyaga County was found jointly with others not before court washing a lorry 

Registration No. KBW 76611 make Mercedes Benz ACTROS attached to a trailer reg. 
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NO. ZE 4430 along the canal in a manner likely to cause pollution of the resource 

contrary to section 941) (b) as read with section 105 of the water Act 2UO2. The 

accused was sentenced to serve 3 months on CSO. if this is applicable the Ghana the 

non-compliance to water resources management regulation will be a thing of the past 

4.5 Relationship between Water Resources management and SOCieeeffilIOM le 
Development 

Figure 4.7 shows the graphical presentation of the effectiveness water resource 

management practices can bring about socio-economic development or not. As much 

as 81% of the respondents gave affirmative response saying good water resource 

management practices have positive influence on socio-economic development. 

However, 19% of the respondents vehemently veto the assession that effective water 

resource management practices can lead to socio-economic development citing the 

youth not working is still a challenge to development no matter how the resoucc is 

manage. 

Figure 43: Responses on effective Water Resource Management practices and Socie 

economic Development of Resp-ondents. 
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MIND 

Source: field Survey.June 2015 

Water is a key driver of social and economic development while it also has a basic 

function in maintaining the integrity of the natural environment. For instance, the 

recommendations of the Mar del Plata Water Conference and the Dublin Statement 

have, infer alia, laid the Ibundation for the concept of integrated water resources 

management (IWRM). The concept of IWRM aims to ensure the coordinated 

development and management of water, land, and related resources by maximizing 

economic and social welfare without compromising the sustainability of vital 

environmental systems. 

It is evisaged from this analysis that there is a positive correlation between effective 

water resource management and socio-economic development. Since both the KNEM 

and BD have responed in similar patherns with regards to the relationship between 

effective water resource management and socio-economic development. The 

Government of Ghana will need to effectively deal with the issue of water resource 
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management if they wish to improve on the socio-economic development. Water 

resource management is thus critical and the chances of growing the economiy is 

enormous. This analysis conclude that, current trends point to the fact that an 

integrated water resource management (1WRM) approach is needed to ensure that 

water does not become a constraint to national development, water is a direct resource 

that is of direct interest to the entire population as well as for most ministries of 

development at central and state levels, municipalities, private sector and non-

Governmental Organization (NGOs) 

Some of the socio-econoimc development enumerated by the respondents include; 

low income level increase, inproved food security, men can pay their bride price, 

reduction in conflicts and crime, unemploment is positively addressed and, above all, 

improvements standard of living, as development is seen as a multi-dimensional 

process involving major changes in social structure, popular attitude and national 

institutions as well as acceleration of economic growth, the reduction of inequality 

and the eradication of poverty. This statement support the fact that, water resources 

management can lead to changes in social structure, acceleration of economic growth 

reduction in inequality and eradication of poverty in the study community This was 

reinforced that development requires the removal of major sources of un-freedoms, 

poverty, tyranny, poor economic opportunities, systematic social deprivation, and 

neglect of public facilities, intolerance or over activity of repressive states. The study 

revealed that, economic development is the sustained, concerted actions of policy 

maker and communities that promote the standard of living and economic health of a 

specific area. The removal of poverty, poor economic opportunities, systematic social 

deprivation needs a concerted action of policy makers and communities to promote 
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their standard of living and this can be achieve by effective and efficient water 

resources management strategies or practices. Also, the ability of the study area to 

capture the benefits of water either directly or indirectly may greatly improve welfare 

and income of the households. This can lead to improvement in welfare and income 

when they capture the benefits of water resources by putting in place strong and better 

management strategies or practices. Water availability largely determines when and 

where development can takes place. Certainly, the study areas are primarily rural and 

the availability and active management of water resources mainly regulates their 

development agenda. 

A cost benefit-analysis was conducted for the study areas on the relationship between 

water resource management and socio-economic development. It is essential to think 

about the costs- benefits of water resource management and socio-economic 

development in the study areas. The 

Cost- benefit analysis {BA) allows or gives one the opportunity to examine 

objectively in terms of its projected costs compared with its projected financial 

benefits. A cost-benefit analysis is an orderly procedure for calculating and relating 

benefits and costs of projects or choice. 

Comparatively, Table 4.6 shows that the total costs in Ghana cedi's (Gh$) of water 

resource management for KNEM are 466.56, 113.4,57.7, 0.00, and 21,06 for year 1, 

2, 3, 4, and 5, respectively while the total costs of water resource management for the 

BD are 447.6, 109.5, 44.3, 0.00, and 23.1 for year 1, 2, 3, 4, and 5 respectively. The 

Table 4.6 also shows that the total benefits in Ghana cedis (Gh0) of water resource 

management for KNEM are 210, 408, 615, 950, and 1306 for year 1, 2, 3, 4, and 5 

respectively. On the other hand, that of BD is 193, 371, 638, 886, and 1235 for year 1, 
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2, 3, 4, and 5 respectively. Table 4.6 also has information on the Nct impact of water 

resource management and socio-economic development for KNEM as -256.56, 294.6, 

557.3, 930, and 1284.94 for year 1, 2, 3, 4, and 5 respectively while that of BD are - 

254.6, 26L5, 593.7, 886, and 121 L9 for year 2, 3, 4, and 5 respectively. 
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Table 4.6: COST - BENEFIT ANALYSIS ON WRM AND SOCIO - OCONOMIC DEVELOPMENT IN KNED AND BD. 

GF1 	(100) YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 TOTAL 	i COST 
COVER 
CROPPING 

KNED 12 5.1 25.3 25.4 0.00 0.00 175.8 

BD 121.2 19.3 16.7 0.00 0.00 157.2 

GATHERING OF 
STONE 

KNED 92.2 0.00 0.00 0.00 0.00 87.4 

BD 87.4 0.00 1100 0.00 0.00 92.2 
TREE PLANTING 

KNED 146.2 46.4 27.6 0.00 0.00 224.9 

BD 139.3 40.5 32.3 0.00 0.00 209.4 
TURF AND LAND 
SCAPE CARE 

KNED 52.4 28.7 0.00 0.00 0.00 79.2 

BD 50.5 29.7 0.00 0.00 0.00 82.1 

NON-VASE OF 
CHEMIOD FOR 
FISHING KNED 22 12 0.00 0.00 0,00 34 

BD 20 14 0.00 0.00 0.00 34 
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MAINTENANCE 

KNED 

BD 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

23,1 

21.06 

21.06 

23.1 

CONTINGENCY 

. KNED 28.6 0.00 0.00 0.00 0.00 28.6 

BD 29.2 0.00 0.00 0.00 0.00 29.2 

TOTAL 

KNED 466.56 113.4 57.7 0.00 21,06 658.66 

BD 447.6 109.5 44.3 0.00 23,1 619.5 

BENEFITS 

IMPROVE FOOD 
SECURITY 453 

KNED 20 35 72 126 200 
438 

BD 19 32 68 123 196 

REDUCE 
UNEMPLOYMENT KNED 15 29 56 102 122 324 

BD 17 23 48 97 102 287 
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INCREASE 
INCOME LEVELS 

KNED 25 52 100 132 215 524 

BD 27 48 98 112 179 464 

INCREASE 34 73 103 171 242 623 
DOMESTIC USE KNED 

28 66 93 132 199 518 
13D 

INCREASE 108 176 454 
LIVESTOCK USES 

KNED 23 55 92 111 181 451 

BD 24 49 g6 
DRY 

SEASON 
FARINARY KNED 78 122 183 211 255 849 

BD 62 116 173 213 251 815 
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IMPROVE 
SOCIAL 
AMENTIES KNED 15 42 81 100 132 370 

BD 16 37 72 98 127 350 
TOTAL 

KNED 210 408 615 950 1306 3597 

BD 193 371 638 886 1235 2859 
NET IMPACT 

KNED -256.56 294.6 557.3 950 1284.94 2938.34 

BD -254.6 261,5 5933 886 1211.9 2239.5 
Source: field survey, 2016 
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The results of the analysis point out that achieving water resource management for 

both KNED and BD wound bring socio-economic development to the two areas. The 

importance of water resources management to the economy of rural communities like 

that of the study area cannot be over stated (Sok ile and Van Koppen , 2004), Rural 

communities have naturally depended heavily on water resources for sustenance and 

economic activities such as dry season farming, fishing rearing of livestock domestic 

use among others. Water resources are vital at subsistence levels and providing 

increasing development opportunities. The traditional reliance of rural communities 

on water resources is also recognized as a critical component of social development. 

4.6 Challenges and Roles of Institutions in Water Resource Management 

In a quest to determine the better ways of managing water resources, the researcher 

solicited information from the Kassen Nankana East Municipal Assembly (KNEMA) 

and the Bongo Distric Assembly (BDA) respectively. A number of suggestions were 

given. They include parenting people from fanning along the darns, planting of trees 

and cover crops along water bodies, fenching the dams, sensitizing communities on 

water resource management, extention of irrigation by the dams, educating 

communities on environmental protection laws, fines and punistment for violators of 

the EPA laws, involvement of opionion leaders in water resource management among 

others. Judging from this, it is obvious that diversity of ways and means exist for 

managing water resources in the communities. Perhaps, implementation is what 

needs to be critically considered. This observation is compartible with the assertion 

that the protection of water resources is enhanced through turf and landscape care 

practices that make best use of techology and practical experience of professionals 

Erica,et at.(2002) 
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it can be observed from Plate 1 that high temperature. due to climate change. has 

affected the water levels of the Tono Darn which serve as a major source of water in the 

KNEM. The water level has gone Far below the minimum level of l75 ii, this will have 

dire consequences on the livelihood of people in the area. 

Plate 4.1 the low level of water at the -Coro Dam 

Photo credit: Louis GLUM, 2015 

The research has also revealed that . the high temperature due to climate change has 

also affected the water levels of the Vea dam in the BD which serve as a major source 

of water in that area (Plate 2). The water level has gone far below the minimum level 

with a broken bridge this goes to buttress the fact that management practices are not 

being carried out regularly, 
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Pate 2: the low level of water at the Vea Dam 

Photo credit: Researcher, 2015- es Held survey, May 2015 

Food production in the study areas depend largely on the climate (rain and weather 

pattern), However, with the rapid changing climate in recent years, agriculture 

production might be in danger. As we recognize the implication of the negative 

impacts of climate change on the life of human beings. water resources, agriculture 

and biodiversity, collaborative measures must be taken by all stakeholders in the 

study areas in particular and the country at large to protect and safeguard lives and 

property. Information gathered from the 'COUR Director For Tony and Vea Dams 

indicated that they did not open the canals for the usual farming activities to take 

place during the 2014 crop season due to the low level of the water. 

The time-based fish ponds on the dam (Plat 4.3) help them to farm and harvest fish 

using up- to- date and acceptable methods of fishing. Information obtained from the 
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fisheries section of the MOFA reveals that, those temporal ponds on the darn allows 

lish farmers to have a better management of the pond to ensure high yield and high 

quality of fish produce in the ponds. 

This goes a long way to boost the income levels of the fish farmers thus, giving them 

better and sustainable livelihoods. The ponds on the dam also give reasons to the 

fishermen to see water resources management as key to their socio-economic 

development for that will enable them be in business all year around. 

Plate 4 3: construction of fish ponds on the Yea Darn 

Photo credit: Kofi Akugre, 2015, eg field survey, May 2015 

The BDA officer in charge or water and sanitation expressed that the yea Dam has 

become a beach for the region where people go to have fun. Students of the Gowrie 

SHS and natives.of the Cowrie community as well as Vea and Lungu communities 

wash their clothes there and even vehicles arc also vyrashed there. Plate 4.4 shows 

people busily having fun at the dam and this lead to pollution for a lot with sachet 
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water rubbers thrown around and eventually be washed into the dam. This makes 

management practice cumbersome and expensive. People are under the erroneous 

impression that throwing or channeling liquid or solid waste into drains and \rater 

bodies is the most effective way of dealing with waste. So individuals as well as 

companies have channel waste from their activities and companies into water 

bodies/channels 

Plate 4.4: people having fun at the Vea Darn 

Photo credit: Researcher, February 2015 

The KNEMA and BDA both have the view that climatic change and land degradation 

have caused some impounded reservoir sources of water to dry up permanently or 

seasonally. 
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Both the KNEA and BDA indicated that key stakeholders should create a common 

platform to meet regularly and discuss the way forward in managing water bodes. 

The non existence and few untrained water and sanitation (WA-I-SAN) committees, 

inadequate budgetary allocation to WATSAN s, low yields of some existing boreholes 

and hand-dug wells (especially during the dry season), inadequate capacity in 

management of water resources, poor Commitment at community and 

municipal/district levels and poor maintenance culture are the major challenges that 

need to be addressed by Municipal/District Assemblies. 

Following a community survey, the focus group discussing and key informant 

interview, respondents stated that the Agencies/institutions play a supervisory role in 

water resources management in the study area. Table 47 suggests that most of the 

research subjects in the study community are aware and interacted with these 

agencies, 18%, 15%, 20%, 23%, 24% of responses from the KNEE) approved to have 

information of these agencies, that is,WRC, EPA, MoFA, ICOUR and DA 

respectively This is from one of the key informant 

"communal labour organized by these agencies, the attendance and puncivaliiy is  

always assured but if we the community members decide to come together and 

packed stones to parched a broken bank there is always a lackadaisical approach by 

community members" (key informant May 2015) 

Comparatively, 20%, I 5%, 23%, 21% and 21% representing WRC, EPA, MoFA, 

ICOUR and DA respectively of the responses in the BD accepted that some agencies 

come around to empower and organized water resources management activities, but 

they are aware of other agencies with the same functions whose visits are not felt 

regularly. A key informant mentioned that, 
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"Most of the water resources management activities is lea in the hands of the 

assembly menAvomen and the District Assembly" (key informants May 2015) 

Both the KNED and the BD accepted the fact that, water resources management 

practices is to the benefit of the members of the study area, so it would be beneficial if 

they could always come together and maintain the water bodies than relying heavily 

on these agencies/institutions, The research respondents' admit that they are the direct 

beneficiaries of the water bodies. 

Table 4.7 Agencies/institutions that supervised water resources management in the 

study 	 community. 

AGENC IESANSTIT UTION S 	 PERCEN TAG E 
NUMBER 

WRC 

EPA 

MoFA 

1C CUR 

KNED 	BD 

12 

13 

10 	10 

13 

15 

KNED 

18 

15 

20 

23 

BD 

20 

15 

23 

21 

DA 15 24 21 

14 

16 

14 

TOTAL 66 100 100 

66 

Source; Field Survey May 201 5 

During a discussion with the ICOUR director for the Yea darn project he accepted that 

ICOUR currently lacks funds to fully carry out its mandate of helping farmers in the 
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study area and beyond by providing water through irrigation to compliment the rains, 

so that the farmers can maximize their agricultural yields each year. He stressed that. 

-Our water situation has become so grave due to wanton pollution by 
human activities such as illegal mining, farming on river beds during the 
dry season and the use of chemicals and inorganic _Prti liners ire farming -. 
(Key Informant, May 2C1.5) 

The study covered a number of institutions/agencies that have the mandate to ensure 

that the country's water resources arc effectively managed on sustainable basis. These 

institutions/agencies admit their explicit and collective challenges once Ghana's water 

resources management is relevant 

Two key informants from the Agencies admitted that their challenges as agencies 

responsible in water resources management comprise,"Thadequate budgeting 

allocation, inadequate logistics, absence of inter-agency linkages, and human 

resource capacity problems and poor commitment at the community and district 

levels," (Key infOrmants, May 2015) 

It was also revealed that the sectorial nature of water resource management has not 

help matters either, It has been found out that giving responsibility of conserving 

water resources to so many institutions is not effective and creates bureaucratic 

hitches and tendency of failing to take action hoping the other will. 

The respondents in the sampled population were unanimous in their assessment on the 

activities that causes/accounts pollution of water resource& Table 4.8 illustrates.  the 

causes of pollution of water resources.in the study community respondents were very 

apprehensive of .the devastating causes and effects of water bodies on their daily 

livelihood economic activities. 
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The research revealed that respondents have fair knowledge on activities that accounts 

for pollution of their water bodies (darns, rivers) 

In the KNED research subjects are aware that activities accounting for pollution of 

water resources amongst others are: farming around water darns/banks of rivers, sand 

wining/ molding of blocks, fishing with chemicals and indiscriminate damping of 

refuse. Table 4.8 Shows that, 40%, 28%, 17%, 4% of the respondents asserted that 

farming around dams/banks, sand wining/molding of blocks, fishing with chemicals, 

and indiscriminate damping refuse respectively account for pollution of water 

resources. 

Similarly, respondents in the BD did not deviate totally from the assertions their 

colleagues in the KNED. BD respondents agree in totality that farming around dams 

Thanks, sand wining/molding of blocks, fishing with chemicals and indiscriminate 

damping's of refuse are the activities accounting for pollution of water resources. The 

research revealed 35%, 30%, 26% and 17% respectively of respondents agreed to the 

activities accounting for pollution of water resources. as shown in table 4.8 
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Table 4.8 Activities that Account for pollution of water resources 

ACTIVITIES 

Farming around 
damsfbanks 

NUMBER 

KNED 	BD 

27 	23 

PERCENTAGE 

KNED 	BD 

41 	35 

Sand wining/molding of 
blocks 

19 20 28 30 

11 12 17 26 
Fishing with chemicals 

Indiscriminate damping of 
refuse/defecating 

9 11 14 17 

TOTAL 66 66 100 100 

Source: Field survey May 2015 

From a key informant, his concerned was on the molding of blocks, 

"lamented that during the dry season some community members due to scarcity of 

water go to the dam molds blocks and carried them away before the rains set in and 

most at times the blocks are left there and the rains comes to washed them in to the 

dam thus polluting and silting the dam "(key informant., May 2015) 

4.7 Conclusion 

This chapter has in effect been concerned with the analysis of the field data, it has 

been revealed that even though water resource management has contributed 

immensely to the advancement of the socio-economic development of the study areas, 

it still faced a number of problems for instance, no knowledge of water resource 

regulations, no supervision, fishing with chemicals, farming close to water bodies 

among others have been discuss, These challenges therefore provide the firm basis for 

conclusion and policy recommendation as curtained in the last chapter. 
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATIONS 

5.1 Introduction 

This chapter is the concluding phase of the study. The major findings of the study 

have been summarized in this chapter. The chapter also contains summary, 

conclusions and policy recommendations on sustainable water resources management 

and socio-econornic development in the Upper East Region in particular and Chana as 

a whole. 

An overview of the research problem, research objectives/questions, methodology and 

key findings are presented with reference to the findings, and conclusion are made 

regarding to the key findings from the study which is directly linked to the study 

research questions, Recommendations are based on the implicit understanding of the 

findings obtained from the study and suggestions for future research work are also 

outlined.  

5.2 Summary of Major Findings 

The statement that water is plenteous in Ghana, its production and utilization for 

consumptive and non-consumptive is not at optimal level. The country still experience 

inadequate water supply in some parts, particularly during the dry season. Climate 

change is having significant and influential impact on the accessibility of water on 

both quantum and quality. 
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The National Water Policy of Ghana is intended to provide a framework to 

sustainable development and management of Ghana water resources, but these are not 

fully implemented. It • is on this ground that the study seeks to probe into water 

resources management practices and socio-economic development in the study area. 

The main objective of the study was to assess and compare water resources 

management strategies/practices and socio-economic development in the Kassena 

Nankana East Municipal and Bongo District The descriptive approach was deemed 

appropriate for sufficient understanding and appreciation of the importance of water 

resources management and socio-economic development as well as adequate 

understanding of the multiple relationships among dimensions which emerged from 

the data. Attention was also given to research design, population arid sources of data, 

sample and sampling procedures. 

On the type of water resources the study revealed that the following water resources 

are in the study area; 

Rivers 

Dams 

Streams 

Wetlands 

The study finds the following as activities that account for pollution of water 

resources; 

Farming around the dams 

Sand wining 

Fishing with chemicals 

Indiscriminate damping of sewage/refuse 
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On water resources management practices or strategies, respondents in botn KNED 

and BD uncovered that the under listed were the strategies; 

Cover cropping 

Gathering of stones 

Planting of trees 

Turf and landscape care 

No use of chemicals in fishing 

On knowledge of water resource regulations/laws, the study revealed that most of the 

respondents had knowledge on water resource regulation and just few respondents are 

not aware or did not have any idea on water resource regulation/laws. On the 

compliance/conformity to water resources regulations/laws, most respondents agree 

that water resource regulations were not been comply with and least of the 

respondents were those who accepted that the regulations/laws are being comply with. 

Reasons for non-compliance to the water resource regulations the study finds the 

following; 

No adequate punishment 

No supervision 

Failure to report non-complaint 

Not aware of the regulations 

l)cspite,the capital intensive involved in water resources management practices a 

number of respodents in the study area indicated that there and some great positive 

returns aspects of water resources management and socio-econmic development that 
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cannot be under estimated. Proceeding, effective water resources management 

practices and socio-economic development, greatest respondents approved that 

effective water resources management practices can lead to socio-economic 

development. Some of the themes of socio-economic development scheduled 

mentioned by the research subjetsi respondents include; 

Increase in income levels 

Improved food security 

Men can pay their bride price 

Reduction in conflict and crime 

Unemployment is positively address 

Standard of living improved 

On the effects of climate change, the study discovers the following; 

The relationship between water, energy agriculture and climate change is a 

momentous one. 

Climate change and variability threatens the basic elements of life such as 

food production, land use and health. 

Water resources are imperative to both society arid the ecosystem, water is use 

for drinking, domestic purposes, agriculture, energy production recreation 

among others, these uses put difficulty on water resources stresses that are 

likely to exacerbate by climate change. 
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The high temperatures due to climate change have affected the water levels of 

Torso and \Tea dams in the study area. 

The study finds that some institutions/agencies tasked with environmental and 

water resources management include: District Assembly (DA),Water resources 

commission (WRC),Environrnental protection agency (EPA),Pvlinistry of Food 

and Agriculture (MOPA) lrrigation Company of Upper Region (ICOUR) 

The research revealed the following as institutional responses/ functions were 

as follows; 

Provision of small town water systems 

Provision of boreholes 

Hand dug wells 

Building of small scale darns 

Sensitization workshops on sustainable water resources management 

Propose integrated water resources management plans to guide the 

exploitation, construction, development and improvement of water 

resources. 

Monitor and evaluate programmes for the operation and management 

Of water resources 

Monitor and control human activities around the catchment of major 

water resources in the study area 
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Supervised the planting of grasses and trees to reduce siltation and 

excessive evaporation 

Ensuring food safekeeping 

Provision of water 	year round through irrigation to accolade thr, 

rains to take full advantage of agricultural yields 

Advice Government on any matter likely to have undesirable effects on 

water resources. 

The study also discovered that, the institutions/agencies on the other hand are without 

shortfalls, the following challenges that are comparable in the research area. Were 

enumerated: 

Inadequate budgeting allotment 

Insufficient logistics 

Absence of inter-Agency linkages 

Human resource capacity problems 

Pitiable commitment at the community and district levels 

Poor preservation culture 

5.3 Conclusions 

Water is very indispensable both for sustainable human development and for the 

healthy functioning of the planet's ecosystem. Water is essential to life, community 

welfare and functioning of the nation's economy and has become entirely interrelated 
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with all other activities in human sphere of life. Environmental water resources 

management practices can contribute greatly to the realization of the millennium 

Development Goals (MDGs) specifically to increasing income, improving the living 

conditions of the poor, reducing hunger and promoting good health, It is on the basis 

of this background that this study attempted to research into comparative analysis of 

water resources management practices and socio-economic development in the 

KNED and BD. 

Most people in the study community have reasonable knowledge on water resources 

management practices and the compliance to the regulations to water resources_ From 

the study, it is realized that there are valuable and well-organized strategies for 

managing water resources, for instance, cover cropping, grass and tree planting. The 

outcome of the study coerce one to accept that most people in the study community 

do not act in accordance with the water resources management reguIationsaaws just 

because there are inadequate reprimand for non-complaint's and no supervision to 

apprehend culprits. 

Water resources management practices have positive influence on socio -economic 

development as increase income, food security better standard of living are sonic of 

the positives gains when water resources are manage effectively and efficiently. The 

increasing demand for water resources speak piercingly for actions to be taken to 

allocate the resource among the competing use to ensure availability of water 

resources for socio-economic development. 

5.4 Recommendations 
In order to improve upon water resources management practices for socio-economic 

development, the country need to look at certain activities of man that mostly under 
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mind the effective and efficient management and utilization of water resources for the 

benefits of all. Due to the many challenges being faced in the water sector, new 

strategies for managing water resources have emerged and initiated. To smoothen the 

process, especially in the study areas, the following recommendations are made for 

deliberation by ail stakeholders for water resources management and socio-economic 

development. 

5.4.1 Neighborhood Sensitization 

Neighborhood or community sensitization is very important in carrying out desirable 

social change. It is therefore recommended that neighborhood sensitization on matters 

related to water resources management practices should remain a nonstop activity. 

The substantiation suggests that if efforts are not made to sensitize, train and empower 

community members to take water resources management as every household concern 

to address water resources management problems they may collapse into catastrophe 

with it attended overwhelming impact on socio-economic development. The DA, 

Institutions responsible for water resource managen-ient and other NGO's should be 

call upon to achieve this recommendation. 

5.4,2 Formation of Water Users Clubs (WUC) 

Rural communities should be confident to form water users clubs to help in 

addressing their water requirements. Such clubs will be in position to marshal labour 

and other resources needed to perk up water body management through establishing 

and enforcing rules of access and duties of water users. Here again the DA, WRC and 

opinion leaders in the communities can be of good help in this direction. 
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5.4.3 Water Resources Overseer Committees 

The formation of water resources watchdog committees to take charge of water 

property/bodies in the community. This will ensure the appropriate safeguarding and 

exploitation of water resources so that miscreants will not under mind the proper use 

of water resources and result to pollution and degradation of water resources. In line 

with this, the DA EPA, WRC in teamwork with the Ghana Police Service to train and 

empower committee members to apprehend wrong doers to water bodies. 

5.4.4 Chastisement to Recalcitrant 

Flowing from the preceding point heavy and appropriate sanction/punishment should 

be meted out to culprits found under minding the water resources management 

practices and water resources regulation this will serve as disincentive to people 

whose activities are polluting water bodies or who have the intent to pollute water 

resources with impunity. The Ghana Police Service may be of help in this direction. 

5.4.5 Participation of the Private Sector 

Change in management for water resources is needed but the government must hold 

on to some measure of public asset, state preparation and regulation as absolute 

private ownership of water resources is neither likely nor enviable due to equity and 

strategic national development considerations. This approach is predictable to 

improve the management and delivery of services by bringing together the different 

stakeholders and mobilizing the needed resources which government lack, The central 

government and the metropolitan, municipal and district assemblies (1441v1DAs) will 

assist to achieve the recommendation, 

5.4.6 Set up Water Resources Catalog in the Country 

Water resources management demands a wide range of information for water resource 

planning and guiding principle formulation. For instance, the category of water 
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resource, name of the water resource, site, quality of water, the diverse use of the 

water resource and areas the water resource covers. Setting up a water resources 

folder at the National, District and community levels offers information on the 

country's water resources. 

Generate a comprehensive nationwide water resources record which will be made 

accessible. to all MMDAs and NGOs for proper planning. The stipulation of this 

information will form a first step in understanding the conditions of our water 

resources on which sound decision can be made. The water resources file would serve 

as a manuscript for understanding and appreciating the state of water resources in the 

country. This will also go a long way to make inform conclusion and decisions so far 

as water resources management, protection and utilization are alarmed. The Ministry 

of Water Resources, District Assemblies and Water Resources Commission will he in 

a better position to help in this direction. 

5.4.7 Teams for Monitoring and Evaluating 

Institutions/agencies responsibilities to appropriately manage water resources in the 

country should do incessant sustainable monitoring and evaluation on the daily or 

weekly actions of all water resources to be convinced that people comply with water 

resources regulations/laws and management principles. This is because polluted water 

from households and agriculture finds its way into water bodies posturing health 

problems to lives. With the creation of water resources catalog as earlier on 

recommended the agencies task to monitor and evaluate will have a paper that will 

direct them to do the job effectively without panic or favour. It can also be used to 

monitor the state of our water basins from side to side and will also form a response 
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loop to the decision making process. Expects in water resources management will be 

in position to work in line with this. 

5.4.S Strengthening of Inter-agency linkages 

There is also the need to harmonize the activities of all stakeholders involved in the 

administration and utilization of water resources to prevent the repetition of functions 

and condense government's disbursement. For instance gender issues (women and 

children) should be incorporated into policies Women are the main managers of many 

water resources; face the trouble of fetching water for use in the home and coping 

when there is not enough water for domestic needs. Empowering them is significant 

to achieving more focused and effective water management that will advantage many 

other aspects of existence. Due to this programmes and projects in managing the 

country's water resources since they arc the fundamental collectors and utilizes of 

water in Ghana. When these recommendations are intelligently and continuously 

implemented then water resources management practices will be revamp in the study 

community to boost up socio-economic development. 

5.5 Suggestions for Future Research: 
Areas that may be of interest for future research work include; 

The availability of water resources and poverty reduction 

Customary/ traditional laws versus statutory laws on water resources 

Performance of water users associations how can they be made more effective 

in safeguarding water rights of the poor. 

Assessment of the impact of Climate Change on water resources.  
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APPENDIX A 

UNIVERSITY FOR DEVELOPMENT STUDIES 

FACULTY OF INTEGRATED DEVELOPMENT STUDIES 

DEPARTMENT OF AFRICAN AND GENERAL STUDIES 

QUESTIONNAIRE FOR HOUSEHOLD HEADS 

Dear Respondent, 

This study seeks to analyse the community's understanding of water resource 
management and socio-economic development. You have been chosen as one of the 
most trusted community members to respond to the issues to the best of your ability. 
MI your answers and responses will remain confidential and will be used only for 
academic purposes and will not be disclosed to individuals, institutions and 
organizations which might mishandle the information. I shall therefore be grateful if 
you can spare some minutes of your busy schedule to answer the issues. Thank you in 
advance for your cooperation. 

Section A 

Interviewee's Personal information (Bio data) 
1. Name of village of respondent 	  

2. House number of respondent 	  

3, Sex of respondent 	 Male [ ] 	Female [ ] 

4 Age of respondent 	  

5. Place of origin 

From the locality [ ] 	other places in the district [ ] 

Outside the district [ ] 	Nan- Ghanaian [ ] 

6 Marital status: Single [ ] Married [ ] Divorced [ ] Widowed [ ] 

7 Religion: Christianity [ ] 	Islam [ 	Traditional [ ] Others 	 

8 Educational Level: None [ ] 	Prm/MicliJHS [ ) SI-IS/College [ ] 

Tertiary [ J 	others (specify) 	  

9 Main Occupation: Crop farming [ ] Livestock rearing [ ] Fishing [ ] 

Handicraft [ 	Petty trading 	Civilipublic servant [ ] 
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Section B 

Substantive Data 
1. Select the type of water resources Train the list below that exist in your area? 

Please tick 

Lakes 	[ ] 

Streams [ II  

Darns 	[ ] 

Rivers 	[ ] 

Reservoirs [ 

Wetlands [ I 

2. What activities account for pollution of water bodies in your community? 

Farming around the dam [ ] 

Sand wining [ 

Fishing with chemicals [ 

Indiscriminate damping of sewage/refuse [ ] 

Mining activities [ 

	

Other (s) specify [ ] 	  

3. Which of the following water conservation measures is/are practiced in your 
community? Tick as appropriate ( Tick Appropriate) 

Strategy Agree Strongly 
agree 

Disagree Strongly 
Disagree 

Cover cropping.  
Gathering of stones 
Planting  of trees 
Turf and landscape care  
No use of chemicals in fishing 

4. Apart from the conservation measures in question 3, mention the 
traditional/customary regulations/norms in your community that are prevalent 
to maintain water resources. 
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4. Are the regulations laws in question. (4) adhered to by community members? 

Yes [ ], 1 10 J.  If Yes in which 

forin 	  

If No, state any reason (s) for the non- 

compliance 	  

5. State any assembly by-laws in your area that are enforced to conserve water 

resources 	  

6. Mention any regulations/laws provided by the following statutory bodies in 

your community to conserve water resources 

7. (a) Environmental Protection Agency(EPA) 

(b) Water Resources Commission (WRC) 

(c) Fisheries Commission(FC) 
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(c) Forestry Services Commission (FSC) 

(d) Ministry of Food and Agriculture(MOFA) 

(e) Irrigation Company of Upper Region ( !COUR) 

8. What isiare the level of compliance to these regulations in question (6) under 
the following headings? 

(a) EPA: Excellent [ ] Very Good [ ] Good [ ] Bad [ ] 

(b) WRC: Excellent [ ] Very Good [ ] Good [ Bad 11 

(c) FC: 	Excellent [ 1 Very Good ] Good [ 1 Bad [ ] 

(d) FSC: Excellent c [ ] Very Good [ ] Good [ ] Bad [ ) 

(e) MOFA: Excellent [ ] Very Good [ ] Good [ ] Bad [ ] 

9. What are the uses of water resources in your community? (Tick) 
Building [ ] 

Errigation purposes [ ] 

Domestic purposes [ ] 
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Livestock watering [ ] 

Fishing [ 

Other (s) specify [ 	  

10 Whet method(s) is/are used in the following? 

Fishing 	  

Farming 	  

Livestock 	  

I 1. Some of the sources of drinking water in your community include? 

Boreholes [ 

Wells l ] 

Dams [ ] 

Pipe borne water [ ] 

Rivers [ 

Other (s) specify 	  

12, Can effective management of Water resource management bring about Social 
development? Yes [ ] 	No [ 

13. If yes what are some of the Social Development that effective Water resources 
management brings 
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14. Can effective management of Water resource management bring about 
Economic Development? Yes [ I 	No [ ] 

15. If yes what are some of the Economic Development that effective Water 
resources management 
brings 	  

16. Do you experience perennial water shortages? Yes [ ] No [ 	If yes, what 
measures are put in place by the community, the assembly and other 
institutions to solve this? 

Community 	  

Assembly 	  

Institutions 	  

17. What other suggestions will you put forward to help reform water resources 

management for the betterment of this community? 

Appreciation 
It has been very nice talking to you. Thank you for your time in consideration 
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APPENDIX B 

Questionnaire 

District Assembly (DA), Water Resources Commission (WRC), 
Environmental Protection Agency (EPA), Ministry of Food and 
Agriculture (MOFA) and Irrigation Company of Upper Region 

(ICOUR) 

This study is conducted by Assina Stephen of the University for Development studies 

as part of the requirements for completing a degree in Master of Philosophy 

Development Studies. The questions are design to seek your views on water resources 

management practices and socio-economic. Development. Your answers and 

responses provided will remain confidential. Your cooperation is highly anticipated. 

Thank you. 

Name of Statutory Institution 

Date 	  

Kindly Provide answers to all gaps 

1. Which of the following water resources exist in the Kassena-Nankana East 

and Bongo District? Please tick as many as possible [K= Kassena-Nankana 

and B=Bongo] 

Rivers [K] [13] 	Wetlands [K] [B] 

Dams 	[K] [B] 	Bogs 	[K] [B] 

Lakes 	[K] [B] 	Springs [K] [B] 

Streams [K] [B] 	Reservoirs [K] [B] 

Valleys [K] [13] 	Underground aquifers [IC] [B] 

2, How are the water resources owned in 

Individual [K] [B.} 

Collectively by the community 1K]  [B] 

Own by the state 	[K] [B) 
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3. In which ways do you support these two districts to manage these water 
resources? 

	B 	  

4. What challenges do you face in the management of the water resources 

B 	  

5 How do you solve the challenges in the management of water resources? 

B 	  

6 Are you aware of arty traditional norms in these two districts that support water 
resources management? Yes [ ] No [ 

If yes mention them 	  

	B 	  
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Are you aware of any assembly by-laws that are enforced to support water 

resources management? yes [ 	No [ 

If yes mention them 

K 	  

	B 	  

8 Which statutory laws are enforced by your institution to govern water 
resources in these two districts? 

9 What is the level of compliance or non-compliance to the laws stated in 

question 5 

Compliance 	  

Non- 
compliance 	  

10 What are the uses of water resources in these two districts? 

	 B 	  
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I 1 State the ways in which water resources management in the two districts 
complement to the socio-economic lives of the people 

K 	  

	 B 	  

12 Do you have alternative livelihood support schemes in these two districts 
that support water resources management? Yes [ ] No [ ] if Yes, mention 
them 

K 	  

	B 	  

13 How much will it cost your organisation/institution to provide these 
alternatives livelihood? 
K 	  

B 	  

14 Does any financial support to these Districts yield mutual benefits? Yes [ ] 
No [ ]. If yes briefly mention these benefits 

K 	  

B 	  
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15 What is the relationship between water resources management and climate 

change adaptation in these two districts? 

16 How does climate change and water resources management affect 

agriculture, water supply and animal husbandry in these districts? 

	 B 	  

Thank you once again for your kind gesture 
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APPENDIX CCHECH LIST FOR FOCUS GROUP DISCUSSIONS AND 

OPINION LEADERS/KEY INFORMANT INTERVIEW 

. What type of water resources are there in your community? 

2. Which of the water resources you mention benefit you most? 

3. What strategies do you used to managed this water resource? 

4. What are the problems inherent in the management of this water resource? 

5. Are there water resources management regulations/laws? 

6, What are some of the regulations/laws on water resources? 

7. Do people comply with these laws? 

8. What are the reasons that make people not to comply with these laws in the 

community? 

9. How useful is water resource management to the socio-economic 

development of your community? 

10. What can you say are the specific contribution of water resource 

management to your community development efforts? 

I1_ In your opinion what can be done to reform and enhanced the effectiveness 

and efficiency of water resource management in your community? 

12. What do you have to say about this our laudable discussion? 

Thank yo 
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