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[bookmark: _Toc191323909][bookmark: _Toc191325794]ABSRACT
The study aimed at assessing the impacts of cement production on people’s livelihoods in Osukuru sub county Tororo district. Data was collected through questionnaires, observations and interviews. Questionnaires targeted fifty households who were selected through stratified random sampling. Data obtained from questionnaires was summarized, coded, filtered and analyzed by the help of Microsoft Excel mainly and SPSS. Data was presented by use of descriptive means such as tables, graphs and charts. The results revealed that most of the respondents were male (64%) and most of them also were cement factory workers and unemployed category taking equal percentage (26%). The results further revealed that most of the respondents were married (50%) and had witnessed several developments in the area created by cement production companies (66%). Also, the majority of the respondents had experienced chest pains and coughs (30%) as the main illness resulting from cement production in the area. Majority of the respondents (80%) were not satisfied with wages and working conditions offered by cement production companies in the area. This was because most of the respondents were casual workers who did menial jobs like stone quarrying, cleaning and loading cement which required a lot of energy and yet they earned less amount of money. It was also noted that most the respondents (70%) who were sampled in the study had lived in the study area for more than 10 years and these helped in giving comprehensive results as far as the impacts of cement production in the area are concerned. 66% of the respondents also refuted that they had not experienced any changes in the prices of goods and services. A number of developments which resulted from cement production and related activities among which included creation of employment opportunities, education development, and infrastructural development were noted. Among the negative impacts noted included loss of green vegetation and plants, loss of animal husbandry including cattle, poultry and other livestock, loss of crops and soil pollution.
In conclusion, while cement production has potential benefits for Osukuru sub county’s residents through job creation, education development and infrastructure development, it also poses significant challenges related to health risks, environmental degradation, and social disruption that must be addressed through comprehensive strategies involving all stakeholders.
  
1.0 [bookmark: _Toc191323910][bookmark: _Toc191325795]CHAPTER ONE:
[bookmark: _Toc191323911][bookmark: _Toc191325796]1.1 INTRODUCTION
This chapter addresses the cement production community and the impacts of cement production on livelihoods of people thus looking at how the country Uganda fulfils the millennium development goals in the population structure historically. The study looked at the critical key areas including the economic impacts, social cohesion, environmental impacts and agricultural impacts attributed to cement production. Data was collected from the Osukuru sub county area that could be used to guide management of Tororo district and thus Osukuru sub county as a whole. 
[bookmark: _Toc191323912][bookmark: _Toc191325797]1.2 BACKGROUND OF THE STUDY
Cement manufacturing is a complex process that begins with mining and then grinding raw materials that include limestone and clay, to a fine powder, called raw meal, which is then heated to a sintering temperature as high as 1450⁰C in a cement kiln. Cement is a substance used to bind together other materials by a combination of chemical processes collectively known as setting (Mohsen et al, 2015). Cements are dry powders and should not be confused with concretes or mortars, but they are important constituents of both materials used in construction, in which they act as the 'glue' that gives strength to structures. Mortar is a mixture of cement and sand whereas concrete also includes rough aggregates because it is a major component of both of these building materials. Cement is an extremely important construction material. It is used in the production of the many structures that make up the modern world including buildings, bridges, harbors, runways and roads. It is also used for facades and other decorative features on buildings. The constant demand for all of these structures, increasingly from the developing world, means that cement is the second most consumed commodity in the world after water (Francesca, 2010).
Cement is a basic construction ingredient. Its demand is high due to extensive infrastructural development taking place across the globe. Global consumption of cement has been increasing at an alarming rate. According to Hannah (2011) cement production in Africa rose from 1.5 billion tonnes per annum in 2005 to 2 billion tonnes per annum by end of 2010. In Africa, the persistent rise in the price of building material and constant importation of cement has led to the speedy development of cement   factories (Busuyi et al. 2008). However, the production of cement is known to have multiple negative impacts on the environment and human health in both developed and developing countries (Ambasht, 1982; Harley 2007).
Cement production is carried out in Osukuru sub county of Tororo district. However, there is scanty or limited information on how it enhances livelihoods of people in surrounding communities as research mainly focused on its impacts on biophysical environment. Therefore, this study will explore the impacts of Cement production on livelihoods of people of Osukuru sub county.
[bookmark: _Toc191323913][bookmark: _Toc191325798]1.3 STATEMENT OF THE PROBLEM
Cement production is a common activity in Osukuru sub county, Tororo district. The expansion of cement production in the area may have unintended consequences on the livelihoods of local residents. However, little or scanty information is known on how this activity impacts on livelihoods.
[bookmark: _Toc191323914][bookmark: _Toc191325799]1.4 OBJECTIVES OF THE STUDY 
[bookmark: _Toc191323915][bookmark: _Toc191325800]1.4.1 Main objective 
To evaluate the impacts of cement production on livelihoods of people of Osukuru sub county in Tororo district.
[bookmark: _Toc191323916][bookmark: _Toc191325801]1.4.2 Specific objectives
· To assess changes in employment patterns due to cement production.
· To analyze the environmental effects of cement production on agriculture.
· To investigate social dynamics within communities influenced by cement production activities.
[bookmark: _Toc191323917][bookmark: _Toc191325802]1.5 RESEARCH QUESTIONS 
1. How has cement production affected employment opportunities in Osukuru sub-county?
2. What are the environmental consequences of cement production on agriculture?
3. How has social cohesion been impacted by cement production activities in local communities?
[bookmark: _Toc191323918][bookmark: _Toc191325803]1.6 CONCEPTUAL FRAMEWORK 
The conceptual framework for this study was based on a combination of theories related to sustainable development, industrial ecology, environmental justice, and community resilience. These frameworks will guide the analysis of how cement production interacts with various aspects of livelihoods in Osukuru sub-county.
Independent variables                                                                              Dependent variables                                                                                                    variables· Level of cement production
· Regulatory policies
· Economic conditions

4. · Livelihoods
· Health impacts
· Social dynamics

5. 
6. 
7. 







· Employment opportunities
· Environmental impact
· Infrastructure development 

                                             Intermediate variables


                                                       Intermediate variables

[bookmark: _Toc191323919][bookmark: _Toc191325804]1.7 JUSTIFICATION OF THE STUDY
Little or scanty information is known on how cement production impacts on livelihoods. It is essential to assess these impacts comprehensively to mitigate any negative effects and maximize the benefits for the community. This study aims at addressing the issues concerning the impacts of cement production on livelihoods of the people and what mitigation measures can be put in place to ensure the well-being of local residents. Through this study, various stakeholders will be able to guide the cement companies to have a broad perspective in the developments of their environment and livelihood.
[bookmark: _Toc191323920][bookmark: _Toc191325805]1.8 SCOPE OF THE STUDY
[bookmark: _Toc191323921][bookmark: _Toc191325806]1.8.1 Geographical scope
The area of study is Osukuru sub county, which is located in Tororo district, Eastern region, Uganda. It is situated in the Sukulu Hills, just outside the town of Tororo with approximate coordinates of 0⁰ 37 ‵0″ North, 34⁰ 11′0″ East.
[bookmark: _Toc191323922][bookmark: _Toc191325807]1.8.2 Content scope
The study was conducted on the impacts of cement production on people’s livelihoods in Osukuru sub county Tororo district.
[bookmark: _Toc191323923][bookmark: _Toc191325808]1.8.3 Time scope 
The study was conducted for a period of four months that is, from May to August. 
[bookmark: _Toc191323924]












[bookmark: _Toc191325809]2.0 CHAPTER TWO: LITERATURE REVIEW
[bookmark: _Toc191323925][bookmark: _Toc191325810]2.1 Introduction
The study was reviewed on cement production concept, overview of cement production in the world, Africa, Uganda, Osukuru sub county, livelihood concept, impacts of cement production on livelihoods, cement production related activities, and impacts of cement production related activities on livelihoods. This chapter therefore gives a review of the literature according to different authors in the related field or the same area of study.  
[bookmark: _Toc191323926][bookmark: _Toc191325811]2.2 Theoretical literature review
[bookmark: _Toc191323927][bookmark: _Toc191325812]2.2.1 Cement Production Concept
Cement has long been the career for economic development and welfare of the society for generations. Concrete, made from cement, is the ultimate material for construction. A cement production consists of mainly three processes: Raw material process, clinker burning process and finish grinding process. The preparation of cement includes various steps such as mining, crushing, and grinding of raw materials, calcining the materials in rotary kiln and cooling it, resultant clinker, mixing the clinker with gypsum, milling and bagging the finished cement. Cement manufacturing industries are one of the major environmental and ecological polluting industries in the world. It is 17th in the ranking in the directory of polluting industries listed by Central Pollution Control Board, India. The raw material extraction and production process of cement causes serious environmental problems (Zainudeen 2004). The technologies used in cement production cause extensive power consumption, noise pollution, environmental heating and emissions of fuel gas (CO2, NOX SO2 and CO and SPM) from the kiln and pre calciner. The dust particles by cement factory cause leaf injury, impairment of photosynthesis and loss of water by blocking the stomatal aperture of plants (Purwanta, Marnoto, Setyono & Handono Ramelan, 2017). The effect of pollution on plants varies from species to species as the morphology, physiological and biochemical characteristics of plants are different (Kumarswamy, 1991). The pollutants- kiln, dioxin, cement dust and particulates emitted from cement plants affect not only human beings but plants, vegetation and animals also. Effect of dust on health is more intensive near the cement plant and the intensity decreases as distance increases (Oyinloye 2015). Several literatures have shown that adverse respiratory health effects have been observed in the people exposed to cement dust. There are linkages between cement dust exposure, chronic impairment of lung function and respiratory symptoms in human being. Cement dust particulates irritate the skin, the mucous membrane of the eyes and the respiratory system. The dust pollutants exposure has been found to be related to acute respiratory symptoms and acute ventilatory effects (Suthar, Gupta, Kansara & Goswami 2014). 
The cement plants are mostly located in rural areas. The rural area has been affected in the areas of soils, water, agricultural production and productivity and health (Okojie 2014).
[bookmark: _Toc191323928][bookmark: _Toc191325813]2.2.2 Overview of Cement production in the world
Cement is the most common and widely used building material in the world and its by-product concentrate is the second most consumed substance universally after water. Cement production has undergone a tremendous development from its beginnings some 2000 years ago. While the use of cement in concrete has a very long history, the industrial production of cements started in the middle of the 19th century, first with shaft kilns, which were later on replaced by rotary kilns as standard equipment worldwide. Today’s annual global cement production has reached 2.8 billion tonnes, and is expected to increase to some 4 billion tonnes per year. Major growth is foreseen in countries such as China and India as well as in regions like the Middle East and Northern Africa. 
[bookmark: _Toc191323929][bookmark: _Toc191325814]2.2.3 Overview of cement production in Africa
The Consumption and Capacity Growth (CAGR) for cement production growth in Africa ranges between 2.6% at the lowest to 2.9% at the highest. Accordingly, with an average population growth of 2.6% in Africa, the per capita cement consumption is expected to change slightly. Cement capacity is projected to increase from 381 million tonnes per annum (Mt/a) in 2020 to 437 Mt/a by 2025.
The cement capacity in Africa has significantly increased from 262.0 Mt/a in 2014 to 386.1 Mt/a which is an increase of 124.1 Mt/a. The cement capacity utilization in the continent decreased from 70.0% in 2014 to 55.1% in 2020, but is projected to increase in the next few years. 
According to the World Population Reference Bureau, in mid-2020 Africa had a population of about 1.338 billion people. The urban population is 43%, with 16% living in cities of 1 million and more. Africa has a 2.6% rate of natural population increase. The continent population is projected to increase to 1.887 billion in 2035 and 2.560 billion by the year 2050. This translates population growing by 91%, accounting for almost 60% of the projected worldwide population growth by 2050. Population growth varies substantially across the continent, ranging from only 28% in Southern Africa to almost 130% in Central Africa. The average household size is 4.7 people and the gross national income per capita is US$ 4820 (2020). 41% of the population is below 15 years old, which provides an opportunity for accelerated economic growth, according to the World Bank and other sources.
According to African Market Review 2014, the per capita cement consumption (PCC) in North Africa was 553 kg while it was only 102 kg in sub-Saharan Africa. In 2014 the North, with 98.2 million tonnes per year (Mt/a), also produced more than the Rest of Africa, which achieved 85.2 Mt/a (46.5%). Looking seven years later, the situation has significantly changed. In 2020 the PCC has declined to 435 kg in North Africa, while in sub-Saharan Africa the PCC has slightly increased to 113 kg. 91.8 Mt/a or only 43.1% are produced in the North, while 121.o Mt/a or 56.9% are produced in sub-Saharan Africa. The cement capacity in Africa has significantly increased from 262.0 Mt/a in 2014 to 386.1 Mt/a, which is an increase of 124.1 Mt/a. Accordingly, the cement capacity utilization in Africa has decreased from 70.0% in 2014 to 55.1% in 2020, but is projected to increase in the next few years. 
Production versus consumption per region
Looking at the continent consumption pattern against production, all the regions in the continent consume more than they produce with higher deviation more evident in the Sub Saharan region. The Central region has the lowest numbers of both production and consumption which signifies a very high potential for the cement industry growth in the region.

	Region 
	North 
	West 
	Central 
	East 
	South 

	Production 
	50.2
	37.5
	2.9
	22.5
	21.5

	Consumption 
	50.5
	41.2
	6.5
	25.9
	24.7


[bookmark: _Toc191325865]  Table 1: showing cement production versus consumption per region in Africa
Consumption and Capacity growth-CAGR
Taking into consideration consumption and capacity growth in terms of compound annual growth rate, the Northern region has the lowest with Sub Saharan Africa showing high growth potential in the two aspects as shown below. East Africa has the highest consumption growth rate while West Africa has the highest capacity growth rate.
	Region 
	North 
	West 
	Central 
	East 
	South 

	Consumption 
	2.1
	7.5
	7.3
	11.7
	9.3

	Capacity 
	2.7
	15.5
	6.7
	6.2
	6.0


[bookmark: _Toc191325866]Table 2: showing cement consumption and capacity growth per region in Africa
[bookmark: _Toc191323930][bookmark: _Toc191325815]2.2.4 Overview of cement production in Uganda
Uganda is a developing country in the East African region with myriad of industrial development including cement manufacturing industries. As of March 2018, Uganda cement manufacturers had installed capacity of 6,800,000 tonnes of cement annually with Tororo Cement Limited (TCL) being responsible for 3.0 million tonnes (44 percent) and Hima Cement Limited producing 1.9 million tonnes (28 percent). Simba Cement Uganda Limited produces 1 million tonnes annually (15 percent). The remaining companies are responsible for the remaining 900,000 tonnes (13 percent).
In January 2018, Uganda’s consumption was estimated at 2.4 million tonnes annually, 35.3 percent of total annual production, although that percentage is on the rise, given the multitude of major, ongoing infrastructure projects in the country. The remaining output that is not consumed locally is marketed to regional neighboring countries, including Rwanda, Kenya, South Sudan and eastern Democratic Republic of Congo.
[bookmark: _Toc191323931][bookmark: _Toc191325816]2.2.5 Overview of Cement production in Osukuru sub county
Cement production in Osukuru sub county, Tororo district, Eastern Uganda, has been a significant economic activity due to the presence of abundant limestone, a key raw material for cement manufacturing. The area has witnessed the establishment of several cement factories and companies over the years, with Tororo Cement Limited (TCL) being one of the prominent manufacturers in Eastern Africa. Tororo Cement Limited (TCL), a Ugandan factory, is one of the largest manufacturers of construction materials in eastern Africa. The main factories of TCL are in the town of Tororo, approximately 230 kilometres (140 mi), by road, east of Kampala, the capital and largest city of Uganda. This is approximately 15 kilometres (9.3 mi), by road, west of the border town of Malaba and the international border between Uganda and Kenya. The coordinates of the main factory are 0°39'36.0"N, 34°09'18.0"E (Latitude: 0.6600; Longitude: 34.1550). TCL is the largest manufacturer of cement in Uganda, producing an estimated 1.8 million metric tonnes annually. In second place is Hima Cement Limited, which produces an estimated 850,000 metric tonnes annually.  In July 2015, TCL began a UGX: 86 billion expansion to increase annual production to 3.0 million metric tonnes.  TCL was established in 1952 by the British colonial government to manufacture cement from the abundantly available limestone in the area around the town of Tororo in the Eastern Region. The factory, then known as Uganda Cement Industries (UCI), was administered as a parastatal factory under the umbrella of the Uganda Development Corporation. In 1995, the government of Uganda divested from UCI, which was then acquired by the present owners and re-branded as Tororo Cement Limited. Tororo Cement Limited is dedicated to providing dependable quality products. Tororo Cement Limited, the largest manufacturer of cement in Uganda producing an estimated 1million metric tons annually has expanded its cement manufacturing capacity, and installed a new cement grinding mill plus rotary packers with modern state of the art technology. 
[bookmark: _Toc191323932][bookmark: _Toc191325817]2.2.6 Livelihood Concept
Livelihoods can be thought of as the way people make a living. Livelihood comprises of capabilities, assets (including both material and social resources) and activities required for a means of living (DFID, 1999). Livelihoods contribute to human wellbeing, which includes tangible assets and goods for consumption. Livelihoods focus on what people are capable of doing with the opportunities they have, the obstacles they face and the outcomes they are able to achieve (Ngowi, 2008).
Livelihood is sustainable when it can cope with and recover from stresses and shocks and maintain or enhance its capabilities and assets both now and in the future, while not undermining the natural resource base (Chambers and Conway, 1992). In most rural communities the capacity to resist poverty and to improve livelihoods often depends on the opportunities offered by natural resource-based production systems as conditioned by the wider economic, institutional and political environment. Livelihoods analysis prompts consideration of the resources or assets that are used for existence (including those owned, obtained through exchange and obtained through rights of access) and how these assets can be used in a range of activities. Variation in household access to assets is seen as a determinant of capability to cope with crises and analysis must consider external risk factors the “vulnerability context” (DFID, 1999) and the coping mechanisms of households.
[bookmark: _Toc191323933][bookmark: _Toc191325818]2.2.7 Impacts of cement production and its related activities on livelihoods
Infrastructural development and reconstruction development programs across the world have increased the demand of cement Kusena, Shoko and Marambanyika (2012). For every construction project to start-up, it requires a volume of cement which is a basic construction ingredient. It has been noted across the world that the need of cement has increased and more facilities are constructed and it becomes more and more difficulty to meet the demand. El Haggar (2007) states that the cement industry is one of the core industries in construction, it is important for sustainable development in any country and can be regarded as a backbone for development. However, it thus generates pollution to the environment. The critical pollutant emitted from the cement facilities is the solid waste in the form of particulate matters or fine dust which consists of small particles that can easily penetrate and cause air pollution problems to the environment and humans in the surrounding communities when inhaled and if not properly monitored Kusena, Shoko and Marambanyika (2012). El-Haggar (2007) further stated that, during the manufacturing process, the stack emissions are dust, Sulphur oxides, organic compounds, nitrogen oxides, carbon oxides, chlorine compounds and this is entirely determined by the type of fuel and quality of raw material used in the manufacturing process. 
However, these emissions can be controlled through different techniques such as combustion processes and use of air pollution control equipment such as bag filters and cyclone separators to reduce the amount of pollutants in the air and avoid air pollution Zimwara, Mugwagwa and Chikowore. (2012). 
Air pollution occurs in different stages such as from raw material excavations, energy generation, transportation, production and manufacturing. Emissions from those stages undergo physical and chemical transformation which in turn results in health and environmental impacts, including deterioration of air quality, stratosphere depletion and climate change. It is thus defined as any emissions with organic or inorganic substances that, at high enough concentration, may be harmful to life, the environment and/or property (Pepper, Gerba & Brusseau, 2006). The pollution from the cement manufacturing is of anthropogenic source and is not from natural causes. 
Air quality is a major public concern and is currently the object of extensive scientific research. Its effects on livelihoods, including human health, productivity and property are not yet fully understood, even though exposure to high levels of pollution are a daily experience to many people. According to Pepper et al. (2006), air pollution poses a health risk that can and does harm life. It harms the human respiratory and pulmonary systems, and thus emphysema, asthma and other respiratory illnesses may result from or be aggravated chronic exposure to certain pollutants such as ozone (0ꝫ) or particulates. 
Cement facilities generate dust in every stage of its process during manufacturing. This is mostly due to different activities taking place around and within the radius of its premises. Dust is emitted from either spillage of fine material, material handling, unpaved roads, leakages, quarrying, packing and dispatch, conveyor belts, Abdul-Wahab (2006). This type of dust emitted is called fugitive dust; it is a type of dust emitted from the non-point sources and it is not discharged to the atmosphere through a stack in a confined flow stream and also has different properties from point-sources emission where more scientific measures can be taken. However, fugitive dust must also be measured and controlled to meet the ambient air quality and dust fallouts standards and also to reduce environmental and human health risks. Constituents and characteristics of fugitive dust vary from one area to another depending on the type of source and other factors such as temperature, wind speed and direction, topography and geographical conditions Abdul-Wahab, (2006). 
Vegetation can also be harmed by uptake of pollutants through the leaf stomata or by deposition of pollutants on the leaf surface. Sufficiently high concentrations of Sulphur dioxide or ozone may cause leaf lesions in susceptible plants (Strydom & King, 2009). Considering that the newly constructed cement manufacturing plant is within the farming area of the neighboring communities, crop yield can be lowered by air pollution. The presence of certain air pollutants, such as ozone, enhances the earth natural greenhouse effects within the troposphere which warms the earth and changes the rainfall pattern. Furthermore, (Strydom & King, 2009) state that, in terms of property, air pollution can erode the exterior surface of buildings particularly those were materials can react with acids in precipitation. 
Significant amounts of organic and inorganic particles emanating from manufacturing plant have the potential of detrimentally affecting the health and properties of homeowners living adjacent to the plant negatively. There are concerns raised by nearby residents of the cement’s plants in the globe regarding smell, blasting, lung problems and irritated skin and dust on cars and houses. Considering the type of fuel used by cement manufacturers, they are most likely to produce primary pollutants which have the potential of entering the atmosphere directly from the source, amongst others, carbon monoxide (CO) which is the product of incomplete combustion of fossil fuels. It is likely to be poisonous when inhaled and reduces the ability of blood haemoglobin to attach oxygen, Abdul-Wahab, (2006). Furthermore, one area of concern is the negative impact of mining activities on water resources, their quality and quantity. Mining companies are guided by rules and regulations, particularly those that have to do with the quality of water supply. Safe water supply is essential for improved health and quality of life for increased productivity. Yet most of mining communities still do not understand the critical importance of a safe and consistent water supply towards human health security. It is a fact that South Africa is not a water rich country and most of the communities depend on municipalities to provide water. This has resulted in many mining and rural communities in the North West Province resorting to using groundwater supplies from boreholes. This has also impacted on farms and people living in informal settlements who also reportedly use groundwater and surface water for drinking purposes, and to feed livestock, and irrigate crops. In cases where water used for irrigation is contaminated by mine effluent, there is a potential for metal bio-accumulation in crops and consequently this would pose a human health risk and environmental degradation (van Eeden, Liefferink and Durand, 2009).
Akande and Idris (2005) revealed that cement manufacturing also has a myriad of impacts on the surrounding communities. Studies by Hilson (2002), Samuel (2002) and Canter (1985) further observed some of the effects as pollution generation, land degradation, destruction of wildlife and crops, disruption of traditional values and even relocation of the local people. These adverse impacts in turn created social tension, disrupted family ties and community life and sometimes caused economic inequalities as evidenced in Bangladesh where villagers were displaced from their agricultural land which was their primary source of livelihood (Hilson, 2002).
Busuyi et al (2008) indicated that generally lifestyle of people around cement manufacturing plants was poor and characterized by poor education and subsequently high percentages of illiteracy. This clearly shows that establishment of lucrative cement manufacturing ventures in rural communities does not guarantee improvement in their living conditions. However, Harley (2007) noted that whilst cement manufacturing companies bring economic benefits in the form of employment and markets for local goods, local people normally failed to harness these opportunities due to limited experience, inadequate access to information and limited funding opportunities. Underdevelopment of local communities had in some instances generated conflicts between local communities and cement manufacturing companies (Canter 1985).
Simukanga et al (2003) and Akande and Idris (2005) maintained that if properly coordinated, mineral exploitation for cement manufacturing can transform development in surrounding communities. This can be achieved through employment creation and infrastructural development such as roads, schools, hospitals and housing as the case in Obajana district of Nigeria (Busuyi et al 2008). A wide range of business activities also sprouted in the same district; hence increasing disposable income for the local people. The aforementioned studies revealed that the socio-economic impacts of cement manufacturing varied from place to place which compelled the researchers to look at the Zimbabwean scenario where the national economy is recovering from a decade of economic meltdown.
The establishment of the cement production plants at Osukuru has both beneficial and adverse effects for the environment and its inhabitants. The environmental impacts can be described as adverse while the economic impacts are beneficial. These impacts could include pressure on local housing, market and increase in community conflict and crime, degradation of ecosystems and elimination of traditional means of livelihood. However, the provision of employment opportunities, the creation of supporting social infrastructures such as schools, hospitals, and so on may transform a previously remote area and investment in transport facilities may improve accessibility to other centers of economic activities, further enhancing its prospects for development. There is scanty information on how cement production enhances livelihoods of people in surrounding communities as research mainly focuses on its impacts on biophysical environment and therefore, this study is geared to address that. 
 









[bookmark: _Toc191323934][bookmark: _Toc191325819]3.0 CHAPTER THREE: RESEARCH METHODOLOGY
[bookmark: _Toc191323935][bookmark: _Toc191325820]3.1 Introduction
This chapter describes the methods and materials of how research was conducted which includes; research design, study population, sample size, sampling techniques and procedure, data types and collection methods, validity, reliability of data collection instruments, ethical consideration, data processing and analysis.
[bookmark: _Toc191323936][bookmark: _Toc191325821]3.2 Research design 
Cross-sectional research design was used because research focused on getting information about the impacts of cement production activities to the livelihood from different respondents with the view of identifying any pattern in answers or views from respondents at different times. The design was selected because the study is appropriate for descriptive study and for determination of relationship between and among variables.
[bookmark: _Toc191323937][bookmark: _Toc191325822]3.3 Study population
The focus of this research was on Osukuru sub county. The study population will consist of people employed in cement production projects, local leaders and other people living within the vicinity of cement plants.
[bookmark: _Toc191323938][bookmark: _Toc191325823]3.4 Sample size, sampling techniques and procedures  
[bookmark: _Toc191323939][bookmark: _Toc191325824]3.4.1 Sample size
The researcher employed both Simple random and stratified sampling methods in this study to obtain data from the respondents. The sample comprised of 50 respondents who were all selected from the Osukuru sub county area.
[bookmark: _Toc191323940][bookmark: _Toc191325825]3.4.2 Sampling techniques and procedures
[bookmark: _Toc191323941][bookmark: _Toc191325826]Probability sampling techniques were used in sampling of the population with the help of simple random sampling procedure, where every member of the population had an equal chance of being chosen as a respondent. Non-probability sampling techniques were also used in sampling of the population with the help of convenience sampling and accidental sampling. These sampling methods were used because respondents were interviewed depending on whoever is conveniently available and accidentally without making prior arrangements to meet them.
3.5 Data types and collection methods 
[bookmark: _Toc191323942][bookmark: _Toc191325827]3.5.1 Data types
Both primary and secondary data were used in the study. The primary data was collected directly from the field through interviewing respondents on how the cement production and its related activities is impacting their livelihood. The secondary data was obtained from existing information in published books and journals available both in public libraries and internet. This helped the researcher in obtaining reliable and valid information about the topic hence avoiding data gaps.
[bookmark: _Toc191323943][bookmark: _Toc191325828]3.5.2 Data collection methods and tools 
The researcher used interview method of data collection and generally key informant interview with the help of questionnaire as a tool of data collection to get information from the respondents. Observation method was also employed in data collection where the researcher visited cement production units like quarrying sites and cement factory to observe some activities taking place there. 
[bookmark: _Toc191323944][bookmark: _Toc191325829]3.5.3 Validity and reliability of data collection instruments 
To ensure validity and consistent relationship between the objectives of the study and the questions to be used, the questionnaire was established. The pilot study was conducted to find out whether all the questions asked can be understood and interpreted by the respondents clearly and at the same time can meet the objectives of the study. And in a situation where a respondent was identified with inadequate knowledge in English (illiterate), translation of questions in local language was done in order to obtain actual information. 
[bookmark: _Toc191323945][bookmark: _Toc191325830]3.5.4 Ethical considerations
The research considered voluntary participation of the respondents, and they were treated with utmost respect while asking sensitive questions. The issue of privacy and deception was considered though assuring them that the research was purely for academic purposes. 
[bookmark: _Toc191323946][bookmark: _Toc191325831]3.5.5 Data processing and analysis
[bookmark: _Toc191323947]Data that was obtained from questionnaires was summarized, coded, filtered, and analyzed. Coding involves structuring the responses from open and closed ended questions and assigning numerical codes to enable further analysis as suggested by Babbie (2007). Quantitative data was analyzed by descriptive and inferential statistics. The analysis of quantitative data was done with the help of Statistical Package for Social Science (SPSS) and Microsoft excel. 
[bookmark: _Toc191325832]4.0 CHAPTER FOUR: RESULTS AND DISCUSSIONS	
[bookmark: _Toc191323948][bookmark: _Toc191325833]4.1 Introduction 
This chapter presents results and discussions of research both in tabular and descriptive form using pie charts, bar graphs and many others.
[bookmark: _Toc191323949][bookmark: _Toc191325834]4.2 Demographic characteristics of the respondents
The demographic characteristics of the respondents are analysed in cross tabulation in terms of gender, age, marital status, level of highest education, occupation, number of years lived in Osukuru sub county, respondent’s location and category as presented below.
[bookmark: _Toc191323950][bookmark: _Toc191325835]4.2.1 Sex of the respondents
From table 1, it is noted that the number of men who participated in cement production and other related activities were 32 (64%), and women were 18 (36%) of the total number of respondents who participated in the research. These findings have an implication on the kind of economic activities that households adopt to sustain their livelihoods especially to be involved in cement production activities. Cement production and related activities like stone quarrying, limestone mining, loading and offloading of cement and raw materials on trucks in cement factories are believed to be male work due to their discomfort and also need much energy. However, Katani (1999) argued that, what is done within a specific socio-group is influenced by gender. This was revealed by the fact that most of the respondents who participated in this research had more males dealing cement production activities than female.
[bookmark: _Toc191325867]Table 3: Sex of the respondents
	Sex 
	Number 
	Relative frequency
	Percentage 

	Male 
	32
	0.64
	64

	Female 
	18
	0.36
	36

	Grand total 
	50
	1
	100


  
[bookmark: _Toc191323951][bookmark: _Toc191325836]4.2.2 Age of the respondents
From figure 2, the age that got involved most in cement production and related activities were from the age of 26-35 (16), followed by 19-25 (11), followed by 36-49 (10), then 50 and above and 18 and below taking 9 (18%) and 4 (8%) respectively. The highest percentage of the age groups of 26-35 are believed to be the most active ages to do energetic activities like stone quarrying, mining activities and other related activities which may not be suitable for children and aged people. Age is also considered to affect experience, wealth and decision making (Singh et al., 2003; Hoppe, 2002).

[bookmark: _Toc206255982]Figure 4.1: Age bracket of the respondents
4.2.3 Marital status of the respondents
From table 2, it clearly shows that most of the respondents were married who took 25 (50%), followed by single with 14 (28%), followed by widowed 8 (16%) and finally divorced with 3 (6%). The married people took the highest percentage (50%) because of the responsibilities of looking for money for buying basic needs at home to sustain their families.
	Marital status
	Number 
	Relative frequency
	Percentage 

	Single 
	14
	0.28
	28

	Married 
	25
	0.5
	50

	Divorced 
	3
	0.06
	6

	Widowed 
	8
	0.16
	16

	Grand total
	50
	1
	100


[bookmark: _Toc191325868]Table 4: Marital status of the respondents
4.2.4 Education level of the respondents
In figure 2, it shows that equal number of respondents (15) accounting for 30% each stopped in primary and secondary levels, followed by 11 (22%) who reached tertiary level, then 9 (18%) of the questionnaire sampled respondents had not attained any formal education. This implies the greater tendency for many respondents in cement producing areas to get involved in the menial job aspect in the cement industry available in their location. This may also create a lower awareness of the danger of cement dust air pollution in the target area and so the tendencies to value lower the damage impact.

[bookmark: _Toc206255983]Figure 4.2: Showing education background of respondents
4.2.5 Occupation of the respondents
Figure 3 shows that equal percentages of respondents 26% sampled in the questionnaire survey were cement factory workers and those under the unemployment category for each category, 22% of the respondents were farmers, 18% were traders and finally 8% were civil servants. Also, most of the respondents had lived in the area of study for more than 10 years 70%.
 
[bookmark: _Toc206255984]Figure 4.3: Occupational category of respondents
[bookmark: _Toc191323952][bookmark: _Toc191325837]4.2.6 Period of residence 
The graph below illustrates that 35,70% of people had resided in the area for more than 10 years, followed by 8,16% of those with 6 to 10 years of residence, then 5,10% had resided for 1 to 5 years. Less than 10% have not been in the area for more than 5 years.
 
[bookmark: _Toc206255985][bookmark: _Toc191323953]Figure 4.4:Number of years lived in the study area.
[bookmark: _Toc191325838]4.3 Cement production and related impacts on livelihoods.
[bookmark: _Toc191323954][bookmark: _Toc191325839]4.3.1 Economic impacts
Figure 4 below, clearly indicates that from the questionnaire sample survey, the highest percentage of respondents 76% admitted that they had not experienced any changes in their incomes since the establishment of cement factory in the area. While 18% percent of the respondents had experienced an increase in their incomes and only 6% had experienced a decrease in their incomes. Activities of factory can have a positive impact on income and can improve the welfare of the community. For factory employees, income or wages are a means to improve the welfare of employees and their families (Susanto, 2015).
[bookmark: _Toc191323955][bookmark: _Toc191325840]4.3.2 Employment opportunities 
Figure 4 below, clearly indicates that from the questionnaire sample survey, the highest percentage of respondents 66% admitted that they had not benefited from any employment opportunities created by the cement factory. While 34% percent of the respondents had benefited from employment opportunities available in the cement factory and related companies in the area. These results contradict with Rahayuningsih’s findings who said that the industry is expected to be able to absorb labour to improve the economy for those who have a certain education. (Rahayuningsih, 2017). A number of respondents also admitted that for one to get any job opportunity in the cement production related sector, one needed to have connections with top managers of different departments in the company. Additionally, they also said that one needed to have some money to use as bribe for him or her to secure a job in the company. These findings imply that most of the respondents in the area who participated in this research had no necessary qualifications to secure themselves a job in the cement production companies in the area.
The households felt that nepotism was the major factor driving selection of new recruits as they competed with externals even for menial jobs. Lack of employment creation for locals contradicts with Modak and Biswas (1999) contention that employment must favour local population, especially those affected by company operations instead of importing labour.
[bookmark: _Toc191323956][bookmark: _Toc191325841]4.3.3 Wages and Working conditions
The results in figure 5 below show that the highest percentage of respondents 80% were not satisfied with the wages earned and working conditions in the cement production related sectors. Only 20% of the respondents were satisfied with the wages and working conditions. These findings are so because of the fact that the highest percentage of respondents who participated in this research were under the unemployed category and cement factory workers and most of them were casual workers who did menial jobs like loading and offloading and stone quarrying which pays less wages amidst the high energy demand.  
[bookmark: _Toc191323957][bookmark: _Toc191325842]4.3.4 Changes in prices of goods and services
In an assessment conducted to find out how cement production and related activities has impacted on prices of goods and services in the study area, the results in figure 6 show that 66% (33) of the respondents had not experienced any changes in the prices of goods and services such as rental charges, food staffs, medical charges. 32% (16) of the respondents had experienced an increase in commodity prices and only 2% (1) of the respondents had experienced a decrease in commodity prices. The increase in prices was experienced on services such as accommodation charges in nearby lodges, food in restaurants, rental charges due to an increase in population in the area comprising of cement factory workers and truck drivers. 
 
[bookmark: _Toc206255986]Figure 4.5: Changes in prices of goods and services
[bookmark: _Toc191323958][bookmark: _Toc191325843]4.3.5 Infrastructural development  
The study showed that Tororo cement company had constructed an all-weather road which made the area accessible. Furthermore, the company had also opened up several roads in the area. Therefore, households indicated that they could easily access markets in Tororo town and Busia town for their agricultural produce and other products like clothes, fish thus increasing the market size for their products. Most of the local farmers (82%) were earning a living through selling agricultural produce such as maize and perishable horticultural products (vegetables). According to Akande and Idris (2005), infrastructural developments such as roads would ultimately trigger wide range of business activities as the area become accessible.
[bookmark: _Toc191323959][bookmark: _Toc191325844]4.3.6 Environmental Impacts
In the assessment carried out to find out how cement production and related activities have impacted on the environment and livelihoods at large; 52 percent of the respondents had observed changes in the environment which resulted from cement production activities and 48 percent of the questionnaire survey respondents had not observed a change. Among the changes presented by the respondents include;
[bookmark: _Toc191323960][bookmark: _Toc191325845]4.3.7 Loss of Green vegetation and plants
Dust and particles from the cement industry and quarrying sites are very common. High levels of calcium carbonate, potassium, silicon, sodium, and nitrogen sulphides, oxides of silicon, and sodium and nitrogen sulphides, which accumulate on the surface of vegetation and also create an alkaline microenvironment, are among the atmospheric pollutants brought on by the cement industry. Plant leaves and foliage are obscured by the dust and particles. (Koppel and Heinsoo, 1996; Shukla, Nagpure, and Sharma, 2013) They are extremely destructive to plants. Sunlight and fresh air cannot reach the leaf's surface or the vegetative portion of plants because of dust and particles. They also respond to chlorophyll dysfunction, which has an impact on photosynthesis. Plant growth and vegetation are negatively impacted as a result. This was supported by 24 percent of the farmers from the area who were interviewed. The interview results showed that farmers had complaints on how the cement dust and particles are affecting their grazing grounds thus making them move longer distances in search for pastures for their animals.
[bookmark: _Toc191323961][bookmark: _Toc191325846]4.3.8 Animal husbandry losses include cattle, poultry, and other livestock: 
Figure 8 presents results of animal husbandry loss in the area under study as per the oral interview that was conducted. 21 percent of the respondents supported that cement production activities have caused them to lose their animals like cows, goats, poultry and pigs. The losses are arising from stone accidents from the quarry sites, that is to say, from blasting of rocks, track accidents from cement factory tracks and theft from quarry workers and cement factory workers. This was confirmed by Mr. Aluuka Joel the LC1 of the area who said that cement factory trucks had so far knocked his two cows and 6 hens had been stolen by the quarry workers who do stone quarrying in Osukuru hills. Some animal losses were also attributed to cement dust. 11 percent of the respondents also admitted that their goats had died because of feeding them on grasses and vegetation that has been polluted by cement dust and particulate matters. According to Rai, Mishra, and Parihr (2013), different human ailments have long been linked to air pollution. Animals and birds are also harmed by air pollution in addition to humans. Pollution has a direct impact on any species that needs to breathe oxygen to survive. The gas and dust emissions from cement mills have a potentially fatal composition (Mishra & Siddiqui 2014). In the vicinity of a cement business, particulate matter and hazardous gases are released during cement production, posing health dangers to nearby living things. All these impacts negatively on people’s disposable income generated from animal farming thus affecting their standards of living. 
[bookmark: _Toc191323962][bookmark: _Toc191325847]4.3.9 Loss of crops and soil pollution
One of the aspects that were looked at in this research under the environmental impacts of cement production was its impacts on crops and soil. Although the changes in soil characteristics may not be severe at the moment, if pollution trends continue, a large area surrounding cement plants' soil characteristics are anticipated to deteriorate, having a variety of negative consequences on the region's flora, fauna, and socio-economic system. According to Purushothaman, Mukundant, and Viswanath's (1996) study, the particle deposits from cement kiln effluents have an impact on the cropping intensity and ecotypes of the area flora. The components of cement kiln dust induce an imbalance in the soil's cation concentrations as well as negative effects on stomatal function, photosynthesis, and pollen germination (Sreerangaswami et al., 1973). Within the contaminated zone, the dust particulates have a negative impact on agricultural productivity and, consequently, farm income. These findings were supported by the results presented by 18 percent respondents’ base who said that their yields from farms located within the vicinity of cement factory had reduced drastically. They also complained that their earnings had also declined as a result of low crop output from their farms. Furthermore, 9 percent of locals also said that they had stopped crop farming due to the poor outputs realized and therefore, they were resorting to smuggling of goods across borders and other businesses as means of supporting their livelihoods.
[bookmark: _Toc191323963][bookmark: _Toc191325848]4.3.10 Health and sanitation
The company improved water supply and sanitation in the community. According to the councillor and Environmental officer, the company had supplied over 120 households with 10 bags of cement to construct protected wells and toilets. Additionally, the company had also distributed piped water to some households. This was confirmed by 67% of the households which had already benefited. Provision of clean water sources and toilets was meant to curtail spread of disease-causing pathogens since households were resorting to bush system to relieve them and using unprotected wells which were frequented by wild and domestic animals as well. However, some households were blamed by the LC1 chairperson for selling the allocated cement for wells and toilets. This shows that some community members were not reciprocating efforts by the cement company to improve their health and quality of life. 
The study revealed through interviews showed that Osukuru Subcounty community was accessing free medication from St. Anthony clinic. However, most households indicated that they were not aware of the free medical facility. Only a quarter of the respondents acknowledged receipt of the service. This showed that the company must publicise its efforts for them to be appreciated by the local community. The Environmental officer and the councillor also confirmed that in an endeavour to improve the health of the local community, the company was planning to construct a hospital. The hospital was expected to offer free medical care to the local community as part of the company’s social responsibility. The company also envisaged to reduce pressure on its local clinic by constructing the hospital. Since the cement industry is associated with high dust emissions causing lung cancer and respiratory diseases (Sultan, 2004), provision of medical facilities showed that the company cared for the local community. 
  
[bookmark: _Toc206255987]Figure 4.6: Health problems experienced in Osukuru community.
Evidence from field observations showed cement dust deposited on the ground from the company’s operations (figure 6). This signifies a health hazard which needed attention in order to protect the local people. About 60% of the respondents indicated that they were experiencing coughs and chest pains, flue, ailments which were rare. They blamed the company for their new illnesses. This situation concurs with Ambasht (1982)’s findings that cement production had serious detrimental impacts on community health. Moreover, truck drivers who transported cement from the company were blamed for spreading HIV/AIDS. However, low percentages of reported illnesses suggested that the company’s efforts to improve health of local people through medical attention were reaping positive gains.
[image: ] 
[bookmark: _Toc206255988]Figure 4.7: Cement dust emissions on the ground and vegetation. 
Moreover, 30 percent of the population had not yet experienced any health problems related to cement production, especially respiratory illnesses. Most of these households were not located in proximity of the company; hence dust was dispersed before it reached their homesteads.
[bookmark: _Toc191323964][bookmark: _Toc191325849]4.3.11 Social impacts
Sociologically, Osukuru subcounty village same as other rural communities. But the existence of a cement factory and related companies has had social and economic impacts on the village community. Social impacts include education, social interaction and lifestyle. While economic impacts include income, employment, and living standards. An assessment conducted to find out how cement production and related activities has impacted people’s livelihoods sociologically, the results presented covered the following social aspects.
[bookmark: _Toc191323965][bookmark: _Toc191325850]4.3.12 Education development
All respondents revealed that the company was instrumental in the construction of ideal learning facilities in the community. To date the company had completed a school with six classrooms at Ticaff primary school. Furthermore, the company had also constructed a tertiary institute, Osukuru Technical Institute (OTI) to assist school going children attain Certificate and Diploma courses. Additionally, all respondents also revealed that the company has always supplied all pupils in nearby primary schools with school bags, pens, pencils and other learning materials. The company has supplied nearby primary schools especially the government aided primary schools with bananas to cater for lunch for their children. Every school that is receiving this offer from the company receives once every week. School drop-outs were likely to be reduced after primary education.
Questionnaire survey results also revealed that the company was financially assisting underprivileged students at the local schools and outstanding students to pursue higher education. Therefore, the company was fostering effective learning in schools which will inherently improve the standards of living of the people.
[bookmark: _Toc191323966][bookmark: _Toc191325851]4.3.13 Cultural impacts of Tororo cement company to the Community  
The cement company interfered with the cultural norms of the local community. The locals mentioned that quarrying of limestone from Sukulu hills and Tororo rock was disturbing the graveyard of local people’s ancestors. In this case, the sacredness of the place was being diminished. Moreover, the social fabric of the local community was weakened by increasing cases of immorality as cases of prostitution involving cement transporters and even married people were increasing. This had resulted in breaking down of families, exposing children to inadequate parental care especially in the centres of Corner trading centre, UCI centre and Greenland centre. Increased cases of impregnated school children who ultimately dropped from school were also noted. Furthermore, 25% of the respondents revealed that they were relocated as the company extent its operations. This disrupted their community ties. 
[bookmark: _Toc191323967][bookmark: _Toc191325852]4.3.14 Tororo cement company and community relations 
Whilst the locals indicated that cordial relations existed, they were not impressed by the slow pace of investment done by the company in their community. They further noted that the cement companies relied more on exports to China and their operations were not affected by a decade of economic crisis in the country. Moreover, the community has been witnessing several tonnes of finished products exported on daily basis.  
However, 65% of households were pleased with the investments which were made by the company. These include aforementioned efforts such as toilet constructions, road construction, free medical services and education development. The remaining households felt short changed by the company, as the anticipated jobs were not created. Locals also raised complaints about the uncertainties in getting a job in the company as they said that one needed to have money to use as bribe. Most workers also complained about unsustainably low wages offered by the company. This sometimes strained the relations between the company and community members as local people expected full salaries at the end of the day. 
  
[bookmark: _Toc191323968][bookmark: _Toc191325853]5.0 CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATIONS 
[bookmark: _Toc191323969][bookmark: _Toc191325854]5.1 INTRODUCTION 
This chapter encompasses summary of results, conclusions, recommendations and areas for further research.
[bookmark: _Toc191323970][bookmark: _Toc191325855]5.2 SUMMARY OF RESULTS
The findings showed, the highest percentages of respondents were male (64%) and most of them were cement factory workers and unemployed for each category taking (26%). The highest percentage of respondents were also aged between 26-35 (32%) and 19-25 (22%), married (50%) and they had stopped in primary and secondary levels of education (30%).
From the findings, the biggest percentage of respondents had lived in the area of study for more than ten years (70%) and they had not experienced any changes in their incomes attributed to cement production activities (76%). Most of the respondents 66% also agreed that they had not benefited from any employment opportunity created by cement production plant, and also had not experienced any change in prices of goods and services.  Additionally, most of them were not satisfied with wages and working conditions at the factory (80%). 
Developments arising from cement production activities in the area included infrastructural development, improvement on sanitation and health, and education. This was confirmed by 72% of the respondents. Health impacts caused by cement production activities were confirmed by 60% of the respondents who had experienced chest pains, TB, coughs, flue, HIV/AIDS, among other illnesses caused by cement dust, and 54% of respondents confirmed that cement production has had impacts on the social fabric of the community.
[bookmark: _Toc191323971][bookmark: _Toc191325856]5.3 CONCLUSIONS
From the results, cement manufacturing company has transformed the social wellbeing and economic situation of the local community although at a slow pace. Generally, the company improved health and sanitation, education, infrastructure and income for the local people. The cement company’s initiatives partially reduced poverty in the community thereby contributing towards sustainable livelihoods. Although most of the households were impressed by efforts of the company, poor co-ordination and selective implementation of its initiatives undermined equitable development in the area. The company’s operations also disturbed socio-cultural norms of the society as their operations interfered with sacred places, enhanced immorality like prostitution, high crime rates and introduced new ailments.
[bookmark: _Toc191323972][bookmark: _Toc191325857]5.4 RECOMMENDATIONS
The recommendations in this regard were developed to address the socio-economic impacts of cement manufacturing in the surrounding communities: A case for Tororo cement company. Furthermore, to ensure the implementation of socio-economic transformation in the communities directly affected by the cement plant in the area.
 Social Labour Plan: This is a plan developed to outline all the plans the company wants to achieve to improve the socio-economy and livelihood of the communities affected. It is noted that most people in the area are not aware of such an important document. By virtue of the power enshrined in the SLP, it is recommended that this document be accessible to all community members in the language they understand. It is also recommended that an oversight committee be instituted to ensure implementation of the SLP's objectives and report to the community members. This will ensure transparency from the company's side and develop trust among the community. It will also improve communication channels between the company and affected communities. 
Education and skills development: The study outlined that most of the people in the affected communities are only studying up to secondary level. This means that the level of education is poor. It is therefore imperative that the company should start to invest more in development of young people in the communities through education. This can be done either by granting scholarships, bursaries, educational loans with the aim of funding higher education.
Furthermore, other training can be done in-house by starting an accredited skills development centre in the area and apprenticeship programmes. This will also benefit the company during recruitment processes and will also eradicate poverty and reduce unemployment rates as more people will be skilled and become employable.
The local people must as well effectively implement projects initiated by the company so as to reduce dependency syndrome and ultimately enhance development.
Company's Commitment: The company is required to ensure that the surrounding environment is conducive and does not cause detrimental effects to the wellbeing of the ecosystem. By doing so, it ensures that it improves the livelihoods of the communities and the surrounding areas. It is therefore recommended that they conduct environmental awareness campaigns to educate the community about the environment, including methods which can be used to ensure safe water amongst others. 
[bookmark: _Toc191323973][bookmark: _Toc191325858]It is also recommended that the company conduct environmental impact assessments regularly to measure their performance. This will also benefit in forecasting the health effects that may be caused by the company emissions such as asthma, tuberculosis, infant mortality and climate change.
5.5 AREAS OF FURTHER RESEARCH
This study suggests that future research should address on socioeconomic assessments post-displacement to investigate how displaced families adapt economically after relocation due to cement production activities.  
 








[bookmark: _Toc191323974][bookmark: _Toc191325859]
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Age brackets of respondents expressed in percentages 

18 Below	19-25	26-35	36-49	50 above	18 Below	19-25	26-35	36-49	50 above	8	22	32	20	18	Age brackets 


Percentages of respondents 



Educational background expressed in percentages


No formal education	Primary	Secondary	Tertiary	
No formal education	Primary	Secondary	Tertiary	
No formal education	Primary	Secondary	Tertiary	18	30	30	22	Educational background


Percentage of respondents



Occupational background of the responents (%)


Farmer	Trader	Cement factory worker	Civil servant 	Unemployed	22	18	26	8	26	
Farmer	Trader	Cement factory worker	Civil servant 	Unemployed	
Farmer	Trader	Cement factory worker	Civil servant 	Unemployed	Occupational category


Percentage of respondents



Number of years lived in the area of study expressed in percentages 

Less than 1 year	1-5 years	6-10 years	More than 10 years	Less than 1 year	1-5 years	6-10 years	More than 10 years	Less than 1 year	1-5 years	6-10 years	More than 10 years	4	10	16	70	Number of yesrs


Percentage of respondents



Responses on prices of goods and services in percentages


Increased	Decreased	No change	32%
2%
66%

Increased	Decreased	No change	32	2	66	Response category


Responses in (%)



Health problems expressed in percentages 

NO	Chest pains and coughs	TB	HIV/AIDS	Others	30	30	14.000000000000002	16	10	NO	Chest pains and coughs	TB	HIV/AIDS	Others	NO	Chest pains and coughs	TB	HIV/AIDS	Others	NO	Chest pains and coughs	TB	HIV/AIDS	Others	Health problems in Osukuru subcounty area


Responses in percentages (%)
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