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ABSTRACT 

The study sought to investigate the effect Lafarge Cement Factory in Chilanga was having on 

the natural environment as well as on the human inhabitants. The objectives of the study, were 

to: to investigate the effect Lafarge cement plant in Chilanga township is having on the natural 

environment; to investigate the effects Lafarge cement plant is having on the human 

inhabitants; to identify measures Lafarge is taking to mitigate the negative effects of the plant 

on the natural and the human environment in Chilanga township and to make an ethical 

investigation of the effects of Lafarge cement plant on the natural and human environment.  

The study used the case study design which employed the qualitative strategy in order to 

effectively address the issues raised by the research questions. Primary data was collected using 

in-depth interviews, observations and focus group discussions (FGDs). The participants 

involved were fifteen (15) residents of Musamba community and fifteen (15) residents from 

Freedom compound selected by systematic random sampling. In addition, five (5) key 

informants were purposively selected, that is, one (1) official from Zambia Environmental 

Management Agency (ZEMA), two (2) workers from Lafarge and two (2) officials from the 

nearby clinics. The total sample of those interviewed was therefore thirty five (35). In addition, 

four (4) FGDs were conducted, two (2) in Musamba community and two (2) in Freedom 

compound, each group consisting of eight (8) people selected by convenience sampling. Data 

was analysed qualitatively. This involved description, explanation and interpretation of the raw 

data. Secondary data was collected from relevant books, periodicals, internet, journals and 

articles obtained from ZEMA and the University of Zambia libraries.  

The findings of the study revealed that dust emissions from Lafarge cement plant have 

adversely affected the growth and productivity of crops and plants found near the cement plant. 

Furthermore, Lafarge‟s excessive quarrying of limestone has distorted the aesthetic beauty of 

the landscape. With regard to human health, the findings of the study revealed that the residents 

of the two compounds have continued to be exposed to dust emissions from the cement plant 

and consequently suffer from respiratory tract infections (RTIs), throat problems, excessive 

tearing and eye itchiness. The ethical evaluation found that, despite some mitigating measures 

taken, dust emissions from the cement plant continue to negatively affect both the natural 

environment and human health in and around Lafarge. Although the precautionary principle is 

to some extent taken into consideration in helping to minimise and alleviate the harm caused, it 

is not sufficiently applied to solve the problem of dust emissions. Similarly, although the 

polluter pays principle is also taken into account by compensating for the destruction done to 

the natural environment and to human health, the perceptions of the local community are that 

the company should be doing more to respond to their problems, especially with respect to 

employment.  

The study concluded that, despite some mitigation measures taken, dust emissions from 

Lafarge continue to negatively affect both the natural environment and human health in and 

around the cement factory in Chilanga. Based on the findings, the study recommends that the 

government through Zambia Environmental Management Agency (ZEMA) should step up to 

the challenge and start regularly monitoring the activities of Lafarge cement plant.  
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CHAPTER ONE: INTRODUCTION 

1.1  Overview  

Chapter one, presents the hazards that arise from the cement production and a summary of the 

cement manafacturing process. Furthermore, the chapter presents the statement of the 

problem, aim of the study, specific objectives, research questions, the significance of the 

study and delimitations.   

1.2   Hazards of cement production  

 It is impossible to imagine a modern city without cement. Cement is an extremely important 

construction material used for housing and infrastructure development and a key to economic 

growth. Demand for cement is directly associated with economic growth and growing 

economies striving for rapid infrastructure development result in the tremendous growth in 

cement production (World Business Council for Sustainable Development, 2014). Hanson 

(quoted in Potgiester, 2012:31) affirms that “modern life without cement is impossible to 

conceive. This inorganic binder acts as the glue for concrete to construct buildings, roads, 

dams, bridges, and makes modern infrastructure not just possible, but affordable.” The cement 

production and the concrete industry where it is ultimately applied and consumed, are 

important and dynamic sectors of the world economy in every country. It is responsible for 

job creation and multiple cascading economic benefits in secondary associated industries and 

a major contributor to the improvement of living standards all over the world. Thus, the 

cement industry plays a major role in improving living standards all over the world by 

creating direct employment and providing multiple cascading economic benefits to associated 

industries. However, the cement industry is one of the largest sources of industrial emissions: 

the red-hot kilns used to make cement (a primary ingredient of concrete), emit 5-6 percent of 

the world‟s man-made carbon dioxide (Powell, 2010). 
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                                       Figure 1.1: Global Cement Production 1970-2050 

                         Source: International Energy Agency (2014 

 

Cement is an essential material for the construction industry and national development and, 

despite a generally unfavourable economic climate in Zambia, a substantial demand for this 

commodity is expected to be experienced in the country over the next few years because of 

major planned construction projects in housing and road construction. The demand for cement 

in Zambia has seen the opening of Dangote cement plant in Masaiti district of the Copperbelt 

Province. Their cement has become one of the most used cements in Zambia today. However, 

as the demand for cement increases, it is expected that the emissions of greenhouse gases will 

also increase. Figure 1.1 illustrates a projection of the increased demand for cement 

worldwide from 1970-2050. 

1.3 The cement manufacturing process 

The main component in the manufacture of cement is clinker which is produced from raw 

materials such as limestone and clay. The raw material is extracted through mining and 

quarrying which follows drilling, blasting, excavating, handling, loading, hauling, crushing, 

screening, stockpiling, and storing (Sustainable cement production, 2009).  
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                                                  Figure 1.2: The cement manufacturing process 

                                                  Source: Sustainable cement production (2009) 

 

 Madlool et al. (2011:21) explain that “a specific composition of the raw materials are crushed 

and then milled into a raw meal for the quality and uniformity of cement. This raw meal is 

blended in blending silos and is then heated in the pre-heating system. This process 

dissociates carbonate from calcium oxide and carbon dioxide.” It can be accomplished by any 

of the two process: the dry process and the wet process. In the dry cement manufacturing 

process, dry raw mix contains less than 20% moisture by mass while in the wet process, water 

is added to the raw mix to form slurry and then transported to the kiln (ibid.). Raw meal or 

blended raw materials are fed into the upper end of the pre-heater tower and then passed 

through the end of the rotary kiln. A rotary kiln is a tube with a diameter of up to about 6 

metres which is installed at a horizontal angle of  3˚–4˚ and rotates slowly with about one to 

four revs per minute. The kiln rotates and the ground raw material moves down towards the 

flame. As the temperature increases, the sequence of chemical and physical changes starts 

with the reaction taking place between calcium oxide and other elements. This reaction 
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produces calcium silicates and aluminates at about   1,500˚C. The flame can be produced by 

fuel materials such as coal, petroleum coke, or by natural gas, oil, biomass, industrial waste 

and recycled materials. A series of chemical reactions take place and the raw materials are 

melted and fused together to form clinker. The clinker is discharged red-hot at approximately 

1,500˚C from the end of the kiln and is then passed through coolers where the excess heat is 

recovered ( Huntzinger and Eatmon, 2008).  

 

Powell (2010:17) states that “today‟s cement plants use giant kilns that can be 760 feet long to 

heat crushed stone to nearly 3,000 degrees Fahrenheit and make „clinker,‟ pellets 

approximately the size of tennis balls or softballs that are the fundamental component of 

cement.” This process releases large amounts of greenhouse gases. It is believed that for every 

ton of clinker made, about half a ton of carbon dioxide is released by the breakdown of the 

calcium carbonate in the stone while another 0.40-0.45 tons of gas per ton of clinker is 

released from coal and other fuels burned to heat the kilns.  

In the final step, clinker is ground together with additives ( e.g., fly ash, blast furnace slag, 

pozzolana, gypsum and anhydrite) in a cement mill to control the properties of the cement. 

Combinations of milling techniques including ball mills, roller mills or roller presses are often 

applied to ground clinker with additives in the cement mill. The finished cement is transferred 

via bucket elevators and conveyors to the silo for storage (Worrell et al., 2001).                  

Cement manufacturing requires a huge amount of non-renewable resources like raw material 

and fossil fuels. It is estimated that 5-6% of all carbon dioxide greenhouse gases generated by 

human activities originates from cement production (Potgiester, 2012). The cement industry 

consumes large amounts of non-renewable raw materials and generates substantial amounts of 

carbon dioxide and environmental particulate matter in the process. Raw material and energy 

consumption result in emissions into the air which include dust and gases. The exhaust gases 
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from a cement kiln contains nitrogen oxides (NOx), carbon dioxide, small particles of dust, 

chlorides, fluorides, sulphur dioxide and carbon monoxide.  

The main environmental problem resulting from dust emission is reduced visibility and 

deteriorated ambient air quality. When the dust is washed with the rain, it can also pollute 

water bodies. Manjula et al. (2014:30) assert that “particulate emissions contain potentially 

harmful toxic metals and compounds such as lead, chromium, nickel and barium which can 

pose a serious health impact on human health.” Corse particulate (>PM10) are considered to 

cause more of a local nuisance than creating health hazard while fine particles (<PM10-PM2.5) 

are a big concern as health hazards due to their respirable nature. Yousef and Najjar (2011) 

argue that cement dust also affects plant productivity due to reduced chlorophyll content of 

the leaves which obstruct the photosynthesis process. According to Pariyar et al. (2013:26): 

Sources of dust emissions include the clinker cooler, crushers, 

grinders, and materials-handling equipment. These emissions are not 

only deteriorating air quality but also degrading human health and 

that emissions have local and global environmental impact resulting 

in global warming, ozone depletion, acid rain, biodiversity loss and 

reduced crop productivity. 

 

Scientific evidence indicates that air pollution from the combustion of fossil fuels causes a 

spectrum of health effects from allergy to death. The cement industry can be harmful to 

human health because when products that contain asbestos (friable or cement) are in a state of 

disintegration, they may cause the release of asbestos fibres into the air as well as being 

hazardous to the environment which can cause human illnesses such as lung disease. 

According to the prevention and pollution abatement handbook (1998:13): 

Scientific evidence indicates that air pollution from the combustion of 

fossil fuels causes a spectrum of health effects from allergy to death. 

The results of several studies show that these emissions are adversely 

affecting human health in a variety of ways, like itchy eyes, 

respiratory diseases like tuberculosis, chest discomfort, chronic 



6 
 

bronchitis, asthma attacks, cardio-vascular diseases and even 

premature death. 

 

 It is therefore apparent that the cement industry is capable of causing adverse effects to 

human health as well as the natural environment. It is apparent that Lafarge is also causing 

adverse effects on both the natural and the human environment. Hence, although 

industrialisation is important for the economic development of society, it poses a threat to the 

environment and to human health.  

Hamou (2014:11) notes that “industrialisation, while important for the economic development 

of a society, can also be harmful to the environment. Amongst other things, the industrial 

process can cause climate change to air, water and soil, health issues and extinction of 

species.” The cement industry is one of the major causes of air pollution as the operation of 

factories results in the emission of pollutants such as sulphur dioxide which is deemed to be 

hazardous to the environment. Yousef and Najjar (2011:9) explain that “sulphur oxides react 

with water vapour and other chemicals high in the atmosphere in the presence of sunlight to 

form sulphuric acids. The acids formed usually dissolve in the suspended water droplets 

which can be washed from the air on to the soil by rain or snow.” This is known as acid rain 

which is responsible for so much damage to plant life and human health.  

Respiratory illnesses such as bronchitis are seen to increase with sulphur oxide levels. 

Increased level of SOx in the atmosphere can also degrade agricultural productivity and the 

death of some plants (Yousef and Najjar, 2011). Apart from acid rains having adverse effects 

on the productivity of plants, it can also damage roofs especially those with iron sheets as well 

as vehicles. Acids rain can slowly erode roofs and the paints of vehicles resulting in people 

incurring a lot of costs through repairing their roofs and re-painting their vehicles.  
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Similar to sulphur dioxide, NOx reacts with water and other compounds to form various 

acidic compounds. It is believed that when these acidic compounds are deposited in the 

earth‟s surface, they can damage the water quality of different water bodies and acidify lakes 

and streams. The acidification of water bodies makes it difficult for fish and other aquatic 

species to survive, grow and reproduce (Environmental Protection Agency Report, 2014). 

People who are in the fish industry can be greatly affected when acids contaminate water 

bodies because the livelihood of fishers is very dependent on fishing. Through their fishing 

business, they are able to take care of their families and take care of their daily needs. 

Therefore, polluting the water bodies can leave fishers jobless and vulnerable. It is therefore, 

important that cement plants do not pollute the water bodies in order to protect the fish and 

other aquatic species which are very important to peoples‟ livelihood.  

According to Rodrigues and Joekes (2010:41), “it is estimated that 5-6% of all carbon dioxide 

greenhouse gases generated by human activities originate from cement production.” The 

carbon dioxide that is emitted into the atmosphere gradually starts warming the earth resulting 

in the problem of global warming. Hence Garvey (2008:7) states that “a warmer world is also 

a melting world.” He believes that the amount of time that the rivers and lakes of the northern 

hemisphere are covered in ice has drastically decreased by about two weeks in the last 

century. Further north, and more dramatically, Arctic sea-ice has thinned by 40 percent in the 

summers of the most recent decades, compared to their thickness at the start of the twentieth 

century. The thinning of sea-ice has disturbing effects on the plants and animals whose lives 

are somehow dependent on ice and snow. Polar bears, for example, need sea-ice for hunting 

seals. When the sea-ice is disappearing, the life of polar bears is very much at stake because it 

would be difficult for them to hunt seals which are their source of food.  

Climate change is considered as a major environmental challenge for the world today and 

emissions from cement manufacturing are one of the major contributors to global warming 
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and climate change. Increasing temperatures can cause severe droughts in some parts of the 

world, extreme weather conditions and loss of ecosystems and can also have potentially 

hazardous health effects on people. As the demand for infrastructure such as houses, schools, 

roads, dams, hospitals and several other infrastructures keep on growing, so will cement 

production because it is the key ingredient of concrete used in construction.  

1.4 Lafarge cement in Zambia 

A study done by Mwaiselage et al., (2004) revealed that the respiratory system for both 

workers in the cement plant and surrounding communities were affected by emissions 

generated from the cement plant. The study also revealed that pupils in schools located within 

the proximity of the cement plant are also vulnerable to cement emissions. Persistent 

irritations of mucous membranes can lead to respiratory tract malignancies (laryngeal 

carcinoma) and various cancers of the intestinal tract such as colorectal, colon and stomach 

cancers. The study discovered that emissions from cement plant(s) can have health adverse 

effects such as skin and eye problems that lead to increased periods of hospitalization 

resulting in people incurring a lot of expenses when nursing their sick relatives. The study 

further noted that given the variety of elements involved in the emission from cement and its 

wide dispersion, “effects on the mucous membranes of the eyes and nose could potentially 

affect the quality of life for a population in the vicinity of a cement factory.”  The authors 

argue that excessive tearing and itching of the eye, nasal itching and throat clearing are all 

common manifestations when mucous membranes of the eyes, nose and/or the sinuses are 

exposed to chemical irritants. 

According to Tchounwou (2015:73), “Zambia produces an estimated 2.2 million tons of 

cement annually from three cement production plants, half of which is produced at Lafarge 

cement plant situated in Chilanga.” At the edge of this plant is Freedom compound, a densely 

populated settlement which is potentially exposed to cement production emissions. The other 
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compound situated near this cement plant is Musamba compound which is about 300 metres 

east of the cement plant. According to Mwaiselage et al. (2004:43), “the excessive prevalence 

of all types of mucous membrane irritations in the exposed community of Freedom compound 

in Chilanga could be attributed to increased exposure to chemical and particulate matter 

irritants in the ambient air.” Merhaj et al. (2013:34) revealed similar findings when they 

reported that “97% of the respondents in a community of Freedom compound within the 

vicinity of the cement factory suffered from eye irritations.” Additionally, nasal itching and 

fullness of the nostrils are often associated with allergic responses to specific, non-infectious 

particles such as plant pollens, dust mites, animal air, industrial chemicals and medicines, 

while nasal discharge is often due to infectious or foreign lodgement in the nasal cavity 

(ibid.). The researchers argue that although direct measurements of emissions in freedom 

community were not performed, residence in this community was considered an adequate 

proxy measure of exposure as the study done by Mwaiselage et al. (2004) demonstrated high 

levels of PM, NOx and CO2 in ambient air in communities near cement factories.  

A recent environmental impact assessment done by Blue Dream Investment Limited (2016) 

revealed that the cement industry in Chilanga district has potential negative effects on the 

natural environment and human health. Environmental issues addressed by the study include 

the following: (i) depletion of the limestone raw material; (ii) emissions to air (in particular 

dust and discharge of effluent/waste water to the aquatic environment); and (iii) potential 

water pollution. The study suggested the following mitigation measures which need to be 

implemented to minimise or reduce potential negative effects on the natural environment and 

on human health: (i) using water bowsers and also molasses to suppress dust from haul roads, 

i.e., from quarry pit to plant and also from plant to the main highway; (ii) reducing air 

pollution from the cement plant involving measures such as the provision of cyclones and bag 

filters for the capture and recycling of dust to process; (iii) reducing fuel consumption and 
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process optimisation to lessen formation of oxides of nitrogen (NOx) and oxides sulphur 

(SOx); (iv) mitigating the impact of excessive use of limestone and raw materials by the 

cement plant; (v) maximising resource conversion into useful products by also processing low 

grade limestone unsuitable for production of lime and cement into construction aggregates; 

and (vi) promoting a re-vegetation programme that would revamp the destroyed environment 

through quarrying.  

It needs to be noted, however, that the environmental impact assessment conducted by Blue 

Dream Investment Limited was just giving a general view of the effects of cement industries 

and what needs to be done to mitigate the harmful effects. The company is yet to establish its 

cement plant within Chilanga district and its study was a requirement by Zambia 

Environmental Management Agency (ZEMA) to highlight the harmful effects the cement 

industry can cause to the natural environment as well as to human health. Furthermore, the 

company had to highlight the mitigation measures which need to be implemented to minimise 

the potential negative effects the cement industry would cause to the natural environment and 

human health. The study done by Blue Dream Investment Limited, therefore, did not discuss 

any harmful effects that Lafarge is actually causing to the natural environment and to human 

health but is rather drawing attention to the potential harmful effects that it could have.   

1.5 Statement of the Problem 

The cement industry is an energy intensive operation that requires huge amounts of coal to 

burn limestone at a high temperature. The burning of limestone using coal results in the 

emissions of gases such as nitrogen oxides, sulphur oxide and carbon dioxide. The industry 

also emits a lot of dust when crushing limestone and when milling clinker. Lafarge cement 

plant is surrounded by two compounds, namely,  Musamba and Freedom. Freedom compound 

is located west of the cement plant and is about 200 metres away from the cement plant. This 
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compound is one of the most densely populated areas in Chilanga. Musamba compound, 

however, is located 300 metres east of the cement plant and is less populated compared to 

Freedom compound. On account of the hazardous emissions that tend to come from cement 

production, Lafarge cement plant is posing a threat to the natural environment and the human 

population around the plant.  

1.6 Aim  

The aim of the study is to investigate the effect of Lafarge cement plant in Chilanga Township 

on the natural environment and on human health.  

1.7 Specific objectives 

(a) To investigate the effect Lafarge cement plant in Chilanga township is having on the 

natural environment. 

(b) To investigate the effect Lafarge cement plant is having on the human inhabitants. 

(c) To identify measures Lafarge is taking to mitigate the negative effects of the plant on 

the natural and the human environment in Chilanga township. 

(d) To make an ethical analysis of the effects of Lafarge cement plant on the natural and 

human environment.  

1.8 Research questions 

(a) What effect is Lafarge cement plant in Chilanga township having on the natural 

environment? 

(b) What effect is Lafarge cement plant having on the human inhabitants? 

(c) What measures are being taken by Lafarge to mitigate the negative effects of the 

plant on the natural and the human environment in Chilanga township? 

(d) What ethical analysis can be made of the effects of Lafarge plant on the natural and 

human environment?  



12 
 

1.9 Significance of the study  

The significance of this research is that it contributes to the existing knowledge about Lafarge 

cement and the possible harmful effects it is having on the natural and the human 

environment. It makes a special contribution by including an ethical evaluation of the data.   

1.10 Delimitations 

The researcher did not include any detailed study of Zambezi Portland cement and Dangote 

cement in Ndola rural. Furthermore, no chemical analysis was involved to ascertain how 

toxins emitted from Lafarge cement plant affect the natural environment as well as human 

health. 
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CHAPTER TWO: LITERATURE REVIEW 

2.1 Overview 

The previous chapter, gave a summary of the cement manufacturing process and the hazards 

that arise from the production of cement. The chapter further presented the statement of the 

problem, aim of the study, specific objectives, research questions, significance of the study, 

delimitations as well as limitations. Chapter two gives a global view of the cement industry 

starting with China, India, Jordan, Tanzanian, Zimbabwe, Malawi, Dangote cement in Zambia 

and Lafarge cement in Zambia.   

2.2 China’s cement industry 

Lafarge has operated in China for over ten years with each of its activities concentrated in 

different regions. The company manufactures cement for the Chinese market as well as for the 

global market. China is now the world‟s largest cement market representing 45% of global 

consumption (Sustainability Report, 2006). The annual increase in China‟s production 

capacity since 2002 has equalled the entire cement-making capacity of North America. As a 

way of reducing emissions of greenhouse gases, the highly fragmented Chinese cement 

industry is aligning itself with the government-driven transition from old vertical shaft and 

wet process kilns to modern dry process rotary kilns. In 2005, Lafarge inaugurated its brand 

new Chongqing Cement Plant which significantly reduced CO2 emissions and helped to 

optimise performance and ensure profitability despite low price levels. This cement plant is 

also unique in using 100% recycled gypsum as raw material and is also committed to 100% 

recycling of waste products. Lafarge‟s new plants now outperform other Chinese plants in 

terms of heat consumption, dust and sulphur emissions.   

Lafarge in China has managed to cut emissions from 0.763 tonnes of CO2/tonne of cement in 

1990 to 0.655 in 2006, a 14.2% decrease. A number of developments have contributed to this 
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reduction such as reducing the specific heat consumption of kilns and upgrading the old less 

efficient plant by the installation of more up to-date technology. A key contributor to energy 

efficiency is the use of alternative fuels such as biomass or waste and by-products. A good 

example is the burning of palm kernel shells, a waste product of the palm oil industry (ibid.). 

The cement industry in China can be applauded for taking up measures that minimise the 

harmful effects caused by emissions emitted by the cement industry. For instance, the burning 

of raw material by the use of kernel shells instead of coal can help reduce the amount of 

greenhouse gases and consequently promote a cleaner and safer environment.  

As a way of cutting CO2 emissions and promoting the sustainability of the cement industry, 

Lafarge in China has suggested the following mitigation measures: (i) use of materials such as 

slag and fly ash in the cement making process; (ii) investments in programmes such as 

modifying the chemical composition of clinker to generate less CO2 during its production; 

(iii) investing in substantial resources to promote new insulation technologies which 

significantly reduce buildings‟ energy consumption; and (iv) working with industrial and 

scientific partners on the feasibility of CO2 concentration for capture and storage. These 

mitigation measures are important and can help reduce the emissions of gases and particulate 

matter. The cement industry in China needs to be appreciated for coming up with various 

effective mitigation measures to minimise the negative effects of the industry. However, there 

is no much indication of how much harm the cement industry has caused to the natural and 

human health. Therefore, this study wants to bridge that gap by making an ethical analysis of 

the effects of cement industry particularly Lafarge cement plant in Zambia.  

A study done by Canpolat et al. (2004) revealed that one possible way to increase 

sustainability of cement production in China and worldwide is to use alternative raw materials 

other than those currently employed. One such candidate is fly ash which has reportedly been 

tried by Lafarge China as a source of silica and alumina needed in the cement manufacturing 
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process. Kwon et al. (2006) also noted the use of fluxes to lower melting temperature as a 

well known concept in pyrometallurgy. The process had previously been applied in cement 

making, and the use of calcium sulphate (gypsum), feldspar and a combination of these have 

been reported in the literature as a means to reduce the production temperature of Ordinary 

Portland Cement (OPC) by between 150-200˚C. It is stated that this practice has the potential 

to significantly contribute to lower energy consumption and improved sustainability in OPC 

production. Sadly, it seems not to be practiced widely in the cement industry. 

Whereas electrical energy is but one (and a smaller) part of the total energy consumption on a 

cement plant, the milling of raw meal components and final grinding of clinker and gypsum in 

the finishing mill can account for more than 50% of a cement plant‟s electricity consumption 

(Thiesen, 1993). The most commonly used mills are ball mills, but fortunately a newer 

generation in the form of high grinding efficiency roller mills and HORO mills (pressure 

mills) are available nowadays that can increase grinding efficiency and lower energy 

consumption. The introduction of such advanced mills can help to reduce the dust that is 

emitted during clinker grinding, hence reducing the risk of people suffering from respiratory 

diseases.  

A study done by Yuko et al. (2000:61) noted that “although still at pilot plant scale, several 

commercial companies and designs for fluidized bed kilns have been developed to produce 

clinker in a different configuration from the usual rotary kiln.” It is believed that fluidized-bed 

cement kiln systems can efficiently combust low-grade coal thereby significantly reducing 

NOx emissions, and increase the heat recovery efficiency between solids and gases 

discharged from the process. This is due to the advantages of the fluidized-bed process such 

as increased combustion and heat transfer efficiencies. This new technology contributes to 

energy conservation and improves sustainability. This process enables the clinker to be 

produced in smaller size than those produced from conventional rotary kilns and it requires 
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less grinding. If effectively utilised, this can clearly be the next generation technology to 

improve sustainability in the cement production industry.  

Potgiester (2012) has noted that one of the latest developments in China and worldwide to 

deal with any carbon dioxide emitted from industrial processes is carbon capture and storage. 

It entails a capturing of the released carbon, liquefying it under pressure and then disposing of 

it deep in the ocean or in a deep storage repository like a mine. It can also be used to enhance 

oil recovery from oil wells in the sea or on land. Although this technology is still in its 

infancy, it looks like a promising way to deal with a part of the greenhouse gas emission 

problem worldwide. On the other hand, Extance (2011:42) has argued that “any technology 

that simply captures released carbon dioxide and deposits it somewhere else does not really 

address the issue of how to get rid of it.” It merely reduces the size of the problem and 

displaces the disposal elsewhere. 

2.3 India’s cement industry   

The Indian cement industry is the second largest in the world after China, providing 

employment to more than a million people, directly or indirectly. Ever since it was 

deregulated in 1982, the  industry has attracted huge investments, both from Indian as well as 

foreign investors (India Brand Equity Foundation, 2016). India has a lot of potential for 

development in the infrastructure and construction sector and the cement sector is expected to 

largely benefit from it. This study revealed that India's cement demand is expected to reach 

550-600 million tonnes per annum by 2025. The housing sector is the biggest demand driver 

of cement, accounting for about 67 per cent of the total consumption in India. The other major 

consumers of cement include infrastructure at 13 per cent, commercial construction at 11 per 

cent and industrial construction at 9 per cent. 
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When the cement industry is not regulated, it can attract many investors because there is no 

specific board to regulate its activities. This can lead the industry to polluting the natural and 

the human environment with impunity as they maximise their profits. As such, there is need 

for any country to regulate the cement plants to ensure that the emissions are according to 

stipulated standards. Unlike in India where the cement industry is deregulated, the cement 

industry in Zambia is regulated by government through Zambia Environmental Management 

Agency (ZEMA). This Agency ensures that the emissions of the cement plant(s) are not 

beyond the stipulated standards. Although, the cement plants are regulated in Zambia, the 

senior inspector from ZEMA confirmed that the emissions particularly from Lafarge are at 

times above normal standards. Therefore, the desire to have a safer and cleaner environment 

does not necessarily depend on whether the company is being regulated or not but in the 

discipline of the company. This research tries to bridge the gap by showing how Lafarge in 

Zambia is negatively affecting the natural environment and the human inhabitants regardless 

of being regulated and monitored.   

Despite its profitability, the cement industry in India has registered a number of negative 

effects to the environment. A study done by Chaurasia (2014) revealed that increased 

concentration of cement dust pollutants cause invisible injuries like progressive decline in 

photosynthetic ability and closure of leaf stomata and it affects the growth and productivity of 

plants. It was observed that wheat plants near the cement plants were having morphological 

reduction in growth and yield and, as the distance from industry increased, growth and yield 

also increased. The study indicated that parameters reductions in wheat correlated directly 

with particulate pollutant which led to lower yield at more polluted sites. As a way of 

promoting the sustainability of the cement industry, the industry in India is currently going 

through a technological change as a lot of up-gradation and assimilation is taking place. 

Currently, almost 93% of the total capacity is based entirely on the modern dry process, which 
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is considered as more environment-friendly. Only the remaining 7% uses old wet process 

technology (ibid.).  

A study done by World Business Council for Sustainable Development (WBCSD) in 2015 

revealed that in India, cement production is set to increase three to six fold before 2050, 

leading to a growth in energy consumption of between three and five times. If the industry 

continues in a "business-as-usual" pathway, carbon emissions from cement manufacturing 

will increase, but if the industry adopts low-carbon technologies, up to 212 million tonnes of 

CO2 could be saved by 2050, decreasing emissions by almost half. The study discovered that 

part of the problem is that policy barriers at national, state and local levels currently impede 

the deployment of such technologies in India. Against this background, the WBCSD‟s 

Cement Sustainability Initiative (CSI) members in India recently launched the Technology 

Roadmap: low carbon technology for the Indian cement industry. The roadmap recommends 

ways for the cement industry to move towards a low-carbon pathway, and provides 

recommendations to government agencies in India to support technological changes. The 

literature has revealed the effects of cement industry in India on the natural environment and 

how the cement sustainability initiative members have stepped up to the challenge by 

employing new technologies to minimise the problem of emissions. However, the challenge is 

that the cement industry is deregulated hence making it possible for the industry to pollute 

both the natural and human environment with impunity.  

2.4 Jordan’s cement industry  

Jordan Cement Factory (JCF) was established in 1951 and started operations in 1954 making 

it one of the kingdom‟s oldest enterprises. In 1998 the Lafarge Group of France bought a 33% 

stake in the company, a share which was subsequently raised to 50.2%, giving Lafarge Group 

control over JCF. Lafarge came in not only as a shareholder but as an active manager, and 
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brought with it technical capabilities that helped improve the operations and management of 

the firm, especially with regards to training, research, quality assurance, environmental safety 

and customer service (The Report, 2012). As a way of promoting the sustainability of the 

cement industry, JCF with the help of Lafarge Group has invested heavily to reduce emissions 

by building a new cement silo, improving the delivery system and upgrading its air filters. 

Furthermore, the cement plant aims at reducing production costs by generating some of its 

electricity by solar power. The plant is contracting Adenium Energy Capital to build a solar 

plant for the facility, which is located in the southern governorate of Tafileh (ibid.). Jordan 

Cement Factory should be emulated for their initiative of building a solar plant. The solar 

plant is cost effective and user friendly. In Zambia, nearly all the cement plants depend on 

electricity powered by Zambia electricity supply corporation (ZESCO) and Copperbelt 

Energy which is expensive compared to solar energy.    

Numerous mitigation measures to safeguard the ecological value of the natural environment 

from pollution have also been put in place. For example, JCF embarked on a quarry 

rehabilitation programme in cooperation with the Jordanian Royal Society for the 

Conservation of Nature (Lafarge and the Environment, 2003). The rehabilitation works are 

carried out in mined-out sections of the quarries as extraction continues in others. Quarries are 

reshaped to level the terrain and covered with the original topsoil to support vegetation. It has 

also been estimated that nearly 50,000 trees have been planted, including pine and oak species 

indigenous to the region. In addition, Lafarge volunteered to forgo the use of 50 hectares of its 

land and relocate some of its quarrying operations in order to preserve the old oak trees 

planted there. The study revealed that fifty-two hectares of land had been returned to nature 

and that the general landscape and scenery had been improved. The ecological and 

archeological value of the land adjacent to the nature reserve had therefore been safeguarded.  
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2.5 Tanzanian cement industry 

Tanzania has three major cement manufacturing companies namely: Tanzania Portland 

Cement Company Limited (TPCC), also known as Twiga, Tanga Cement Company also 

known as Simba Cement and the third cement company is Mbeya. TPCC is the leading 

company in Tanzania‟s cement industry holding 36% of the market share (Onyango, 2009). 

The cement plant was established in 1966 and its quarry factory offices are located in Wazo 

Hill area on the outskirts of Dar es Salaam City. Tanga Cement Company opened its factory 

in 1980 in Pongwe area in Tanga municipality. Mbeya Cement Company was established in 

1983 in Songwe, South of Mbeya town. According to Onyango (2009:12), “these three 

cement factories are all members of East African Cement Producers Association (EACPA).” 

The Association coordinates among its members the exchange of information pertaining to 

cement technology, environment and product standards to enhance the competitiveness of the 

cement sector within the East African Community market. Apart from the three mentioned 

cement companies, Dangote Cement Company commissioned the largest cement factory in 

Tanzania (the Mtwara plant) in December, 2015. This factory is part of Dangote‟s regional 

plan to shift Africa from cement importer to producer.  

According to Mrindoko (2014:12), “cement production is becoming an important 

manufacturing activity that would contribute immensely to Tanzania's economic growth, in 

terms of exports and job creation.” He affirmed that the cement industry had seen more key 

players coming in, a move that would lead to increased production to make the country the 

largest cement producer in Africa. It is expected that locally, the situation will stir up 

competition that would force prices to come down thereby benefitting the local consumption 

and becoming an important incentive in encouraging construction activities.  
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Under corporate social investments, the cement industry in Tanzania is committed to 

sustainable development and plays a leading role in contributing to health, education, 

environment and community development programmes. According to the sustainable 

development report of 2010, in 2007 alone, the industry spent 436 million Tanzanian shillings 

in supporting education, health, environment and community development programme 

initiatives. Highlights of the recently funded programmes include the construction and 

renovation of classrooms in various parts of the country. Under the education sector, the 

cement companies have extensively rehabilitated schools, and provided them with the 

necessary facilities such as water management and sewage systems, toilets, desks (Sustainable 

Development Report, 2010). In addition to that, these companies engage in water supply 

wherever there is scarcity, and the commodity is supplied free of charge to villages 

neighbouring the integrated cement factories. The cement companies in Tanzania are 

applauded for their initiative in supporting human capital development through training and 

development. They provide training to employees both on and off site and most of their 

training is related to production, technology and maintenance. The industry provides 

extensive safety, training and equipment to its employees and provides full medical services 

to all employees, including on site clinics and ambulances.  

In the quest to combat the emissions of greenhouse gases, the cement companies in Tanzania 

are against using the local coal which they deem to be of low quality and not environmentally 

friendly. As a result, the cement companies are importing coal from South Africa which is 

perceived to be more environmentally friendly and cheaper. The Tanzanian government is 

nevertheless against the importation of coal thereby declaring a ban on all imported coal. The 

cement industry‟s concern is on the poor and fluctuating quality of coal which damages kilns 

and lowers productivity (Mtulya, 2016). Tancoal is the only active coal producer in the 

country. Without having a strong competitor, it does not pay much attention to producing 
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quality coal which will be competitive on the market. The cement companies challenged the 

only local coal producer to install a coal preparation/washing plant in order to reduce pyritic 

sulphur content, stabilize calorific value and ash content and control size distribution.  

Another challenge the Tanzania cement industry is encountering is the high price of locally 

produced coal. The cement industry supports the government‟s idea of promoting the use of 

domestic coal as a source of energy among cement producers in the country to save foreign 

exchange and create employment (ibid.). However, when coal producers are not able to meet 

the required demand in terms of quantity, quality and price, importation of coal is imperative 

for the survival of the industries. It is important to state though that the cement companies in 

Tanzania may be importing coal from South African not necessarily because it is 

environmentally friendly but because it is cheaper than the local one. As such, the cement 

plants in Tanzania need to resort to more amicable solutions to minimise the problem of 

emissions. 

2.6 Pretoria Portland Cement (PPC) Zimbabwe  

Pretoria Portland Cement (PPC), formerly called Premier Portland Holding Limited, was 

established in 1913. PPC is Zimbabwe‟s largest and oldest cement manufacturer capable of 

producing up to 1.8 million tonnes of cement per annum. The company supplies cement 

locally as well as to Botswana and Mozambique. For over 100 years, PPC Zimbabwe has 

produced cement for many of Zimbabwe‟s most famous landmarks such as Victoria Falls, 

Kariba Dam, Harare International Airport, the National railway of Zimbabwe building, Lake 

Mutirikwi and many construction projects (Pretoria Portland Cement, 2016).  As a local 

producer, the company is proud to be making a positive contribution to the people of 

Zimbabwe through employment, enterprise development and community support and has 

remained the leading producer in Zimbabwe since its inception. The company should be 

affirmed for offering community support and employment to the local people and to the 
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Zimbabweans at large. This is one ways of making sure that the people benefit from the 

activities of the company.  

There are three PPC plants in Zimbabwe, Colleen Bawn, Bulawayo and the newly established 

plant in Harare which started its operation in 2016. The construction of the cement plant in 

Harare was as a result of creating more convenience for consumers and better service for the 

growth of Zimbabwe. Despite its profitability, PPC is seen to contribute to environmental 

degradation through polluting the natural environment and human community. For example, a 

study conducted by Sithole (2015) revealed that in 2014, Bulawayo City Council and 

Environmental Management Agency of Zimbabwe fined the company for non-compliance of 

environmental regulations which safeguard human well-being as well as the natural 

environment. The company was asked to pay a fine of 500,000 American dollars for violating 

environmental regulations. This resulted in the company giving a bad corporate image to its 

customers and mainly to the people around the cement plant. Government through its 

environmental management agency should make sure that the company that does not comply 

with environmental regulations get punished by paying a fine. This can help in deterring the 

cement companies or any company from polluting both the natural and human environment. 

However, the study acknowledged that the management of PPC has attempted to correct its 

dented image through a number of corporate efforts such as initiating a tree planting 

programme, giving donations and carrying out cleaning campaigns. The company has also 

embarked on the use of an alternative fuel such as saw-dust from Selborn milling in Mutare 

for cement kiln energy. Such activities are not just directed at improving the corporate image 

of the company but also act as a way of paying for the harm the company is causing to the 

human inhabitants and the natural environment. The company that pollutes the natural 

environment should in a way find ways of paying for the harm it is causing. It is important to 
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mention though that paying for the harm caused is not a long-term solution in solving the 

problems that people experience due to emissions coming from the cement plant.  

As a way of supporting environmental projects, as reported by Gwanda (2016) in the 

Chronicle newspaper of Monday 19
th

 September, 2016, PPC Zimbabwe embarked on a 

massive landfill lining construction project in Colleen Bawn in Matabeleland Southern 

Province in compliance with effluent and solid waste disposal regulations. The project, which 

is one of the major lining construction works in the country, is meant to ensure the protection 

of underground water from contamination. The Environmental Management Agency 

conducted a media tour of the project to have an appreciation of the project which is 

underway in Colleen Bawn as very few landfills have been lined in the country since the 

instrument was gazetted. The showcasing of the project was meant to encourage other 

institutions to do the same to step up efforts to ensure ground water resources are protected.  

A study conducted by Pretoria Portland Cement (2016) has indicated numerous mitigation 

measures that enhance the sustainability of the cement industry. The company is committed to 

the following: (i) the integration of environmental management into management practices 

throughout the company; (ii) implementing environmental best practices to reduce adverse 

environmental impacts of the company‟s operations and where practical prevent pollution; 

(iii) ensuring compliance to environmental legislation and other requirements to which the 

organisation subscribes; and (iv) ensuring responsible stewardship by managing natural 

resources through efficient energy strategies and implementing waste reduction and recycling 

where possible. 

Pretoria Portland Cement should be applauded for coming up with such mitigation measures 

in the quest of promoting a cleaner and safer environment. However, it is easy to come up 

with well-stipulated mitigation measures but adhering to them is another thing. It is therefore 
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important that cement plants adhere to their mitigation measures in order to lessen the harm 

that is caused to both the natural and human environment.  

2.7 Lafarge Malawi  

To face the demand of the growing peri-urban and rural population, Lafarge Malawi launched 

DuraBric, a new cement binder specially formulated for use in soil-stabilized blocks. This 

project is seen by many Malawians as a perfect solution for affordable and environmentally 

friendly housing in cities and rural zones. A study done by Research and Development Centre 

(2012) noted that DuraBric is an alternative to the clay brick traditionally used in construction 

projects whose burning requires an excessive wood consumption. It stated that DuraBric 

blocks offer more durable, more water resistant and more aesthetic homes than traditional 

clay bricks. The blocks are also considered to be more environmentally friendly because they 

do not require burning, a practice that has harmed the local environment through deforestation 

and soil degradation. DuraBric blocks have so far been used in the construction of a school in 

the city of Lilongwe, the capital of Malawi, and will be used for an affordable housing project 

called Maziko, which aims to help reduce the acute shortage of formal housing in the country, 

to respond to the 4.7% urbanization rate (ibid.). The programme targets urban and peri-urban 

dwellers owning pieces of land who will be supported to build houses using DuraBric blocks.  

Cement manufacturing consumes large quantities of non renewable raw materials, minerals 

and fossil fuels. It is also a key source of CO2 emissions. In response to this environmental 

challenge, Lafarge in Lilongwe has responded to industrial ecology by rethinking industrial 

processes to transform some industries' waste products into other industries' resources 

(Lafarge, 2016). Other alternative measures the company has put forward involve reducing 

the use of non-renewable natural raw materials such as oil and coal. Diversifying energy 

resources and reducing energy cost by limiting dependence on the market for traditional fuels 
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is seen to be a remedy for promoting the sustainability of the cement industry in Malawi and 

even worldwide. The study discovered that Lafarge‟s use of alternative fuels such as biomass, 

waste and by-products helps to promote ecological value. For example, in 2010, Lafarge‟s 

plants worldwide used alternative fuels allowing the company to reduce its net greenhouse gas 

emissions per tonne of cement by 21.7% (ibid.). Each cement plant should strive to diversify 

its source of energy from the use of coal to other alternatives which are environmentally 

friendly. While Lafarge in Malawi is diversifying its source of energy, Lafarge cement plant 

in Zambia mainly, depend on coal as its source of energy when burning limestone. The 

burning of coal has been proven to very hazardous as such, there is need for Lafarge cement 

plant in Zambia to emulate Lafarge Malawi by trying to diversify its source of energy from 

coal to other sources of energy which are environmentally friendly.  

Lafarge in Malawi is aware of climate change as being a defining challenge for the 21st 

century and the construction sector as a whole. As a major emitter of greenhouse gases, the 

company is aware of the adverse effects it causes to the ecosystem through its emissions and 

it accepts its responsibility to minimise and offset these emissions through various measures. 

As such, the company has developed a comprehensive agenda to reduce the emission of 

greenhouse gases. One of the mitigation measures the company has put in place includes 

constantly working on improving kiln energy through the implementation at all cement plants 

of a world-class operating model. The company has significantly improved its use of 

alternative fuels, reaching an average substitution rate of 20.7% in 2014, resulting in the CO2 

reduction of 6.3 million tons (Lafarge, 2016).  

2.8 Dangote cement plant in Zambia 

An environmental impact assessment done by Dangote Industries Zambia (2011) 

acknowledged that cement production would cause a significant increase in dust levels at and 
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around the project area which might be a health hazard to the surrounding inhabitants and the 

workers. The company has put in place a number of mitigation measures among them being 

the following: (i) providing its workers with protective clothing; (ii) sprinkling of water on 

pathways to suppress dust to minimal levels; (iii) using mechanised drills equipped with dust 

extraction and collecting systems to minimise air pollution through dust generated during 

drilling operations; (iv) installing an inbuilt water reservoir with a capacity of 220 litres to 

suppress dust at the collar of the hole itself; (v) installing two water tanks of 30,000 litres 

capacity that are used for the supply of water for machine servicing and to suppress the dust 

along haul roads and in the crusher area; and (vi) sprinkling of all mine roads to help suppress 

dust.  

The study also acknowledged that cement production resulted in noise pollution from vehicles 

ferrying limestone from the pits to the crusher as well as from the crushing of the limestone. 

One of the mitigation measures that the plant put in place involves workers being provided 

with ear muffs as a way to combat the problem of noise pollution. In order to protect 

employees and the environment from air pollution, the company trucks are covered to avoid 

dust from arising. The company also deploys a grader and water bowsers on a 12-hour shift 

basis for road maintenance and dust suppression (ibid.). A vehicle speed limit is also imposed 

to minimise the generation of dust. Company vehicles are put on regular maintenance to 

ensure they are in good running condition and do not emit smoke thereby lessening the 

possibility of polluting the environment.   

Dangote Industries Zambia (2011:173) stated that “cement plant operations directly affect 

surface water in the area by way of contamination through coming into contact with process 

water, spillage of water and oils in the process circuit.” The study revealed that its quarrying 

operations also had a great impact on the surface water resources at the local scale. The 

negative impacts of quarrying operations are great in the sense that a number of surface water 
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sources have to be abandoned and areas vacated of humans and livestock. In order to avoid 

pollution and contamination of surface water and the occurrence of water borne diseases, 

Dangote plant has introduced a monitoring programme that checks the quality of water on a 

regular basis. Such an initiative has helped to safeguard the quality of surface water and the 

local people have since applauded such a gesture.  

2.9 Lafarge Cement Zambia Limited 

Lafarge cement Zambia has a rich history that is interwoven with Zambia‟s greatest 

construction projects, e.g., Kariba dam, Manda Hill mall, Levy Junction mall, Makeni mall, 

East Park mall, the newly built Cosmopolitan mall, Levy Mwanawasa stadium in Ndola, 

Heroes Stadium in Lusaka, Levy Mwanawasa General Hospital and many other infrastructure. 

The history of Lafarge cement extends back to 1949 when the company, then known as 

Chilanga Cement, was established by the Northern Rhodesian Government and the Colonial 

Development Corporation, now the Commonwealth Development Corporation (CDC). 

Cement production commenced in 1951 and continued to grow until October 1994 when the 

Company was privatised under the government privatisation programme which was aimed at 

enhancing the efficiency of state-owned companies (Lafarge Zambia, 2016). 

A study conducted by Lafarge Cement Zambia Limited (2009) revealed that the cement 

industry greatly contributed to air pollution through various production processes including 

drilling, blasting, excavation, loading, transportation, crushing, milling and blending of raw 

material as well as calcinations/clinkering together with the bagging and packaging of cement. 

Proposed mitigation measures recommended were as follows: (i) dust suppression by spraying 

water on materials during crushing/mixing/blending process; (ii) spraying water on limestone 

in transit (via conveyor belt) to minimise the incidence of dust blowing; and (iii) if possible, 

vacuum cleaning of the surrounding plant areas to reduce on dust prevalence with potential to 
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blow off. The stated mitigation measures can help in minimising air pollution thereby 

reducing the harm to both the natural and human environment. However, what is important is 

not having these mitigation measures but adherence.  

The study also noted that the cement plant has a potential of reducing soil stability due to the 

removal of ground cover and top soil when clearing land for limestone and shale mining. The 

activities of the plant also disturb the environment due to the distortion of the natural 

landscape through ground excavations and removal of ground cover all of which collectively 

distort the aesthetic view of the area. Proposed mitigation measures the plant put in place 

were: (a) limiting soil disturbance to must-be-worked-areas only; (b) rehabilitating disturbed 

areas by consolidation, landscaping and re-vegetation; and (c) reprofiling disturbed areas and 

landscapes to blend into the surrounding scenery (Lafarge Cement, 2009). Much ecological 

disturbance is due to quarrying activities which have resulted in the loss of habitat and 

destruction of life-support systems which collectively harm the integrity of the area. 

Domesticated animals, for example, are taken to graze in distant places because the areas for 

grazing have been affected by the excavation of raw material for cement production.  

The cement industry contributes to global warming due to the release of carbon dioxide 

during calcinations and clinkering of raw materials. Raw materials are burnt at a very high 

temperature by fossil fuels resulting in the emissions of greenhouse gases into the atmosphere. 

Mitigation measures proposed were as follows: (i) to develop new carbon dioxide sinks and 

preserve existing ones by avoiding unnecessary removal of vegetation; (ii) to provide 

continued protection of the unutilised area under the Lafarge licence area; (iii) to ensure 

progressive re-vegetation of all disturbed areas; and (iv) to promote and participate in tree 

planting campaigns. Such mitigation measures can be appreciated if only they are adhered to. 

When these mitigation measures are adhered to, they can help minimise and pay for the harm 

that the cement industry cause to the natural environment and to human inhabitants.  
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As a way of respecting ecological value, Lafarge has a formal environmental policy approved 

by the Board, which prescribes the procedures and practices to be followed to achieve 

minimum environmental impact. The cement plant is licensed by ZEMA, which monitors and 

regulates its performance (Corporate Social Responsibility Report, 2011). Furthermore, 

Lafarge has demonstrated a commitment to caring for the environment as follows: (i) by 

engaging in environmental conservation through partnership with Munda Wanga Animal 

Sanctuary and Botanical Garden; (ii) by implementing an effective land reclamation 

programme which includes rejuvenating old quarries by re-introducing fauna and flora into 

the environment, and (iii) by establishing an Environmental Protection Fund Contribution. 

The company complies with local regulations, one of which is the Mines and Minerals 

Development Act that requires them to make contributions to the Environmental Protection 

Fund over a period of five years after which the fund will be assessed for adequacy.  

2.10 Summary of key items established in literature review 

In the literature review, it was established that the cement industry has the potential of 

reducing soil stability due to the removal of ground cover and top soil when clearing land for 

limestone and shale mining. The industry has also potential of causing ecological disturbance 

due to quarrying which can result in the loss of habitat and disturbance of life support systems 

which collectively disturb the ecological integrity of the area. The cement industry can disturb 

the landscape of an area due to distortion of the natural landscape through ground 

excavations, disposal of overburden and waste rock materials and removal of ground cover 

collectively distorting the aesthetic view of the area. It has also been established that the 

cement industry contributes greatly to air pollution through various production processes such 

as drilling, excavation, loading, transportation and crushing. Different cement companies have 

proposed mitigation measures such as spraying water on limestone in transit, spraying 

materials during crushing, mixing, and if possible vacuum cleaning the surrounding plant 
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areas in order to reduce dust which is one of the causes of air pollution. It has also been 

established that some cement companies have embarked on rehabilitating disturbed areas by 

consolidation, landscaping and re-vegetation as a way of regaining the lost aesthetic beauty of 

areas affected by quarrying and excavation.  

The cement industry also has the potential to cause noise pollution from vehicles ferrying 

limestone from pits to the crusher as well as from the crushing of the limestone. In order to 

safeguard the workers from noise pollution, some cement companies have embarked on 

giving its workers ear muffs. There is also the danger of affecting surface water by the way of 

contamination through coming into contact with process water, spillage of water and oils in 

the process circuit. A monitoring programme, for example, was introduced by Dangote 

Zambia to check the quality of water on a regular basis to avoid the possible contamination of 

surface water by the cement plant. Furthermore, the cement industry consumes large qualities 

of non renewable raw materials, mineral and fossil fuels such as oil and coal which emit a lot 

CO2 into the atmosphere.  

As a mitigation measure to lessen the problem of emissions, some cement companies have 

embarked on the use of alternative fuels such as biomass, waste and by-products. In 

Zimbabwe, for example, PPC has embarked on using saw-dust from Selborn milling as a way 

to lessen the use of coal which produces a lot of CO2. The cement industry is an energy 

intensive operation and not environmentally friendly by nature due to its contribution to 

climate change. The cement making process requires a huge amount of non renewable 

resources and it is estimated that 5-6% of all carbon dioxide greenhouse gases generated by 

human activities originate from cement production. The emissions deteriorate air quality, 

degrade human health and have local and global environmental impact such as global 

warming, ozone depletion, acid rain and reduced crop productivity.  
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CHAPTER THREE: THEORETICAL FRAMEWORK 

3.1 Overview 

This chapter involves the explanation of the two theories namely, Utilitarianism and the Land 

Ethic which will be used to guide the analysis and interpretation of data. Furthermore, the 

chapter will explain the two principles namely, the precautionary and the polluter pays 

principle which will also be employed in the analysis and interpretation of data.   

3.2 The Land Ethic  

The Land Ethic was formulated by Aldo Leopold who wrote: “the Land Ethic simply enlarges 

the boundaries of community to include soils, waters, plants, and animals, or collectively: the 

Land.” Hence “the Land” involves all life forms which Leopold identifies as the biotic 

community. The Land Ethic also emphasises that “human beings are plain members and 

citizens of the biotic community." (Leopold, 1949: 204). The Land Ethic, therefore, 

challenges human beings from being masters of the land community to embracing a respectful 

approach towards nature and other life forms. There is a possibility of respecting other life 

forms when human beings stop seeing themselves as masters. This is because human beings 

will see intrinsic value not just in their fellow human beings but also in other life forms that 

exist. Human beings will realise that they need to co-exist and live in harmony with other 

beings for their sustenance. They will also realise that other life forms are as important and 

valuable just as they are. This entails that human beings have a responsibility of taking care of 

our environment not only for its “use value” but for its intrinsic value as such. This theory 

advocates for an ecological conscience where human beings are advised to conserve nature 

and live in harmony with it. Human beings are therefore challenged not only to see intrinsic 

value in their fellow human beings but also in other life-forms present in the ecosystem.  
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In trying to explain how different life forms interact and co-exist for their sustenance, Leopold 

gave an example of the biotic pyramid. According to him, there are layers in this biotic 

pyramid where at the bottom of this pyramid exists the soil, followed by the plants, animals 

and at the top of the pyramid is the human being. In this pyramid, the bottom layer depends 

on the top layer just as the top layer depends on the bottom layer. The plants depend on the 

soil for their nourishment while the animals depend on the plants for their sustenance. Human 

beings will depend on soil for agricultural practices and plants for food and medicinal 

purposes. The animals will need the grass for food and in return, the grass gets nourishment 

from the cow dung. All these different life forms interact with each other as they also interact 

with the ecosystem. Therefore, the relationship that is present in the biotic pyramid is very 

reciprocal.  

Leopold further expressed his environmental ethical principle as follows: „a thing is right 

when it tends to preserve the integrity, stability and beauty of the biotic community. It is 

wrong when it tends otherwise.‟ (ibid.: 224-225). The Land Ethic thus encourages human 

beings to preserve the beauty of the natural environment by not distorting it. Distorting the 

natural environment does not only disturb the aesthetic beauty of the area but also harm a lot 

of life-support systems. The Land Ethic also challenges human beings to maintain the stability 

of the biotic community. The universe is believed to be a well codified unity where different 

life-forms interact and depend on each other for sustenance. Therefore, in order to maintain 

the equilibrium or unity of the biotic community, human beings do not need to disturb this 

unity. Leopold‟s understanding is that a person should seek to maintain and promote the 

stability of the biotic community for this is ethically the right thing to do. On the contrary, one 

who does not maintain or promote the stability of the biotic community is deemed to be doing 

a wrong thing.  
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The Land Ethic challenges cement manufacturers, in this case Lafarge in Chilanga to assess 

whether its activities respect the well-being of the biotic community. Therefore, the theory 

will be used to make a critical assessment of the manner and extent to which Lafarge‟s 

activities have affected the biotic community. 

3.3 Utilitarianism  

Utilitarianism is a form of consequentialism where the consequences of an act are what 

determine whether the act is right or wrong (Lawhead, 2011). Central to utilitarianism is the 

understanding that an action is right when it maximises the greatest good of the majority of 

the people involved. MacKinnon (2014:54) notes that “according to the utilitarian moral 

theory, when we evaluate human acts or practices, we consider neither the nature of the acts 

or practices nor motive for which people do what they do. Instead, the morally best alternative 

is that which produces the greatest net utility, where utility is understood in terms of 

happiness or pleasure." Hence, an action is deemed right insofar as it brings about greater 

happiness or pleasure for the majority. As Mill, one of the proponents of utilitarianism, put it: 

“He who saves a fellow creature from drowning does what is morally right, whether his or her 

motive be duty or the hope of being paid for his or her trouble.” It is the result of one‟s action 

that a life is saved that matters the most.  

MacKinnon (2014) argues that some scholars have called utilitarianism universalistic because 

it is the happiness or pleasure of all who are affected by an action or practice that is to be 

considered. In this case, we are not just to consider our individual good as an egoist, nor just 

the good of others as for an altruist, but the happiness of all concerned. The well-being of all 

would thus be very central to the theory of utilitarianism.  
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3.4 The precautionary principle (PP) 

The PP is mainly used by policy makers to justify discretionary decisions in circumstances 

where there is the possibility of harm resulting from making a certain decision, e.g., taking a 

particular course of action even when extensive scientific knowledge on the matter is lacking 

(Ahteensuu, 2012). The principle implies that there is a social responsibility to protect the 

public from exposure to harm when scientific investigation is found to contain a plausible 

risk. These protections can be relaxed only if further scientific findings emerge that provide 

sound evidence that no harm will result (ibid.).  

As the nature of threats to health and the environment become more complex, uncertain and 

global in nature, the precautionary principle is increasingly being debated. According to 

Martuzzi and Tickner (2004:1), “the principle states that in the case of serious or irreversible 

threats to the health of humans or the ecosystem, acknowledged scientific uncertainty should 

not be used as a reason to postpone preventive measures.” In a situation where the health of 

humans, animals, plants and the natural environment is at stake, it may not be necessary to 

wait for scientific certainty to take protective action. Instead, the precautionary principle will 

be applicable.  The PP serves as a guide for considering the effects of human activities and 

provides a framework for protecting humans, other species and life sustaining ecological 

systems now and in the future (ibid.).  

The principle originated as a tool to bridge uncertain scientific information and a political 

responsibility to act to prevent damage to human health and to ecosystems. The debate around 

the PP is important and challenging as it involves fundamental dimensions of human life, such 

as the right to health and to a clean environment and the aspiration for better standards of 

living (ibid.). The increasing complexity and uncertainty of risks and the frequent lack of 

information on risks as well as the limits of science and policy structures to adequately 
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address them require the development of tools to further support decision making when health 

and welfare might be affected. Martuzzi and Tickner (2004:8) note that “failure to take 

precautionary action can have severe social and economic costs.” They note that millions of 

children worldwide have suffered from nervous system damage, diminished mental capacity 

and thus ability to make a living, as a result of exposure to lead from smelters, in paint and in 

gasoline. Tobacco, asbestos and numerous other agents provide ample evidence of the high 

costs associated with waiting for convincing proof of harm. These cases exemplify the 

failures of science and policy to prevent damage to health and ecosystems and the resulting 

effects on health and the economy. 

The United Nations Educational, Scientific & Cultural Organisation (2004) note that the 

emergence of increasingly unpredictable, uncertain, and unquantifiable but possibly 

catastrophic risks such as those associated with Genetically Modified Organisms, climate 

change etc., has confronted societies with the need to develop an anticipatory model to protect 

humans and the environment against uncertain risks of human action, i.e., the Precautionary 

Principle (PP). The emergence of the PP has marked a shift from post damage control to the 

level of a pre-damage control of risks. Indeed, over the past decades, the PP has become an 

underlying rationale for a large and increasing number of international treaties and 

declarations in the fields of sustainable development, environmental protection, health, trade 

and food safety. In its most basic form, the PP is a strategy to cope with scientific 

uncertainties in the assessment and management of risks. It is about the wisdom of action 

under uncertainty: „Look before you leap‟, „better safe than sorry‟, and many other folkloristic 

idioms capture some aspect of this wisdom. Precaution means taking action to protect human 

health and the environment against the possible danger of severe damage.  

The notion or ethical assumption behind the precautionary principle is that human beings have 

a responsibility to preserve, protect and restore the global ecosystem on which all life, 
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including ours, depends. When there is any reasonable threat to the global ecosystem, human 

beings should deem it fit to apply the precautionary principle as a guide in the quest to protect 

the well-being of animals, plants, human beings and the natural environment as a whole.  

Using the precautionary principle, this research will assess whether Lafarge has put in place 

clean technologies to minimise the threats to the natural environment and human health.  

3.5 The polluter pays principle (PPP) 

According to O‟Connor (1997:451), “the polluter pays principle is an environmental policy 

principle which requires that the costs of pollution be borne by those who cause it.”  Lucia 

(2013) stated that the PPP is a basic economic idea that firms or consumers should pay for the 

cost of the negative externality they create. She further noted that “the polluter pays principle 

is simply the idea that we should pay the total social cost including the environmental costs. 

This requires some authority or government agency to calculate our external costs and make 

sure that we pay the full social cost.” (2013:17). A simple example is a tax on petrol. When 

consuming petrol, we create pollution. The tax means that the price we pay more closely 

reflects the social cost. 

The PPP takes the form of a tax collected by government and levied per unit of pollution 

emitted into the atmosphere or water. O‟Connor (1997) believes that as a policy instrument 

for the control of pollution, a tax on emissions will theoretically reduce pollution because 

firms or individuals will reduce emissions in order to avoid paying the tax. This principle has 

received support from most countries of the Organisation for Economic Co-operation and 

Development and from the European Community (EC). In international environmental law, it 

is mentioned in Principle 16 of the 1992 Rio Declaration on Environment and Development. 

At the international level, the Kyoto Protocol is another tentative example of the PPP. Parties 

that have obligations to reduce their greenhouse gas emissions must theoretically bear the 
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costs of reducing (prevention and control) such polluting emissions (ibid.). However, we 

know that an excessive amount of carbon dioxide has been produced mainly by burning fossil 

fuels for many decades and the polluters have not paid anything. Even in circumstances where 

they pay for their pollution, it does not necessarily mean that it is the best mitigation measure 

for stopping pollution. This is true where the highly industrialised countries may have enough 

money to pay for causing pollution thereby making it difficult to curb the problem of 

pollution.  

O‟Connor (1997:445) noted that “despite the fact that the PPP was publicised by early 

conservationists as a means to reduce ecological pollution or in general ecological damages, 

many observers still consider it a vague concept.” However, the Exxon Valdez case would be 

an example of its application. In 1989, the oil tanker ran aground and over 300,000 barrels of 

crude oil poured into Alaskan waters. Exxon shipping company was in principle required to 

pay USD 125 million in fines to the US Federal Government and the state of Alaska as well 

as USD 900 million for a fund to be given out by government officials for environmental 

projects.    

In order to ensure that the polluter pays for the damage caused, government needs to put in 

place an intervention that will involve the following: (i) estimating the external cost of 

pollution; (ii) placing a tax on goods to make sure people pay the true social cost, or requiring 

the firm to pay to clean up the costs they create; and (iii) making sure a firm pays so that the 

money is deposited as insurance against the worst case environmental scenario. Some 

environmental tragedies could cause the firm to go bankrupt meaning it cannot cover the full 

environmental cost. 

Lucia (2013) identified a number of difficulties when it comes to implementing the PPP. One 

difficulty is that of measuring how much pollution is produced, e.g., firms may try to hide the 
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extent of their pollution. A second difficulty is that of imposing regulations or tax on firms 

from other countries, especially those from the North. For example, when firms or countries 

contribute to global warming, although the problem affects everyone around the globe, it 

proves to be difficult to create international agreements to impose penalties on those heavily 

polluting the atmosphere. A further problem is that some costs are unexpected and occur after 

the event, for instance, in building a nuclear power plant. Nevertheless, the difficulties of 

implementing PPP do not undermine its validity. It just means that in the real world, it will be 

hard, if not impossible, to get a perfect approximation of the external cost.  

The PPP will be used to investigate whether Lafarge cement plant bears the cost of polluting 

the environment and causing possible harm to human health. 
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CHAPTER FOUR: METHODOLOGY 

4.1 Overview  

The previous chapter involved the explanation of the two theories namely, Utilitarianism and 

the Land Ethic which were used to guide the analysis and interpretation of data. Furthermore, 

the chapter explained the two principles namely, the precautionary and the polluter pays 

principle which were also employed in guiding the analysis and interpretation of data. This 

chapter discusses the methodological approaches which the study employed. This chapter 

therefore, has been divided into the following sub-headings: Location of the study, study 

design, methodology, methods, sampling techniques and analysis of data.  

4.2 Location of the study 

The study was conducted in Freedom and Musamba Compounds both bordering Lafarge 

cement plant in Chilanga (cf. figures 4.1 and 4.2). The plant is situated South of Lusaka City 

and it is estimated to be 11 Km from Lusaka City centre. Freedom compound is situated 

north-west of the cement plant. The compound is about 200 metres away from the cement 

plant and it is one of the densely populated areas in Chilanga. It is bounded on the western 

side by a major intercity tarred road. Traffic on the major road includes heavy trucks, buses, 

vans and cars. Heavy trucks rarely traverse the inner parts of the compound. The houses in 

Freedom compound are mainly made out of mud with a few made out of concrete blocks. 

Musamba is located east of the cement plant and is less populated compared to Freedom 

compound. The compound is about 300 metres away from the cement plant and it is easily 

accessible because of its good road network. Unlike Freedom compound with most houses 

having been made out of mud, houses in Musamba are mostly made out of concrete blocks. A 

lot of people who live in Musamba compound are Lafarge‟s employees. They have easy 

access to their workplace since the compound is near the cement plant. However, some 
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employees live in Freedom compound, Lilayi, Mt. Makulu, Estates and Parklands in Chilanga 

town while some come from as far as Lusaka and Kafue Town.  

The Chilanga golf club is to the south of the cement plant. It is home to several antelopes. It 

was initially a quarry but was later rejuvenated into a golf course. The golf course is well 

maintained and its lawn kept green. TAP company is to the north of the cement plant. The 

company used to make asbestos but currently it is not fully operational due to a lesser  

 

               Figure 4.1: Location of Lafarge cement plant in Chilanga  

                         Source: Map design by Happie M. Tindi (Microsoft Publisher) 
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                        Figure 4.2: Lafarge cement plant in Chilanga  

                       Source: Field research 

demand for asbestos on the market which was discovered to be non-environmental friendly. 

4.3 Study design  

This was a qualitative case study design conducted in Freedom and Musamba communities 

and focused on investigating the effect of the cement industry on the natural environment and 

human health with a focus on Lafarge cement plant in Chilanga town.  

4.4 Methodology 

The study used a qualitative methodology with an ethical component. The ethical component 

involved the application of the Land Ethic and the Utilitarian theories as well as the 

precautionary and the polluter pays principles which guided the interpretation and analysis of 

data.  

4.5 Methods 

Sources for collecting data were primary and secondary as follows: 
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4.5.1 Primary data 

Primary data were collected using in-depth interviews, observations and focus group 

discussions (FGDs). A total of thirty five (35) people were engaged in the in-depth interviews, 

fifteen (15) were residents of Musamba community and fifteen (15) were from Freedom 

community. Key informants involved one (1) official from ZEMA, two (2) officials from the 

nearby clinics and two (2) workers from Lafarge. Two (2) FGDs were conducted in Musamba 

community and two (2) were also conducted in Freedom compound each group consisting of 

eight (8) people. Hence, apart from the FGDs, the total population involved was thirty (35).  

4.5.2 Secondary data  

Books, internet, periodicals and journals were used as secondary source. The ZEMA library, 

UNZA main library and other schools within UNZA such as the schools of Mines and 

Agriculture were also visited to search for relevant data.   

4.6 Sampling Techniques 

The sampling techniques involved systematic random sampling, purposive and convenience 

sampling. 

4.6.1 Systematic random sampling  

Systematic random sampling was used when conducting in-depth interviews. There are 

approximately 300 households in Musamba and about 600 households in Freedom compound. 

In Musamba community, the researcher interviewed one person from every 20th household 

while in Freedom, the researcher interviewed one person from every 40th household.  
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4.6.2  Purposive sampling  

Purposive sampling was used in selecting key informants. This sampling technique was used 

in order to get right-hand information from key informants. This involved interviewing 

officials from ZEMA, Lafarge and the nearby clinics.  

4.6.3 Convenience sampling 

Convenience sampling was used in identifying participants for FGDs. The researcher targeted 

people who were available and willing to be interviewed. In Freedom compound, the FGDs 

were conducted near the main market where it was convienent to organise people for FGDs. 

In Musamba compound, the FGDs were conducted at one of the shops within the compound. 

The participants in these FGDs included both males and females although females were more 

than males.   

4.7 Analysis of data 

After the data was collected, it was checked for accuracy, completeness, consistency and 

similar responses. Similar responses were important for the researcher to concretise what the 

respondents were saying and draw a conclusion from their responses. The researcher 

concentrated on noting common themes or common patterns from various respondents. The 

common themes and common patterns were then recorded followed by an ethical analysis of 

the findings. 
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CHAPTER FIVE: FINDINGS AND DISCUSSION 

5.1 Overview 

The previous chapter, discussed the methodological approaches which the study employed. 

The chapter was divided into the following sub-headings: Location of the study, study design, 

methodology, methods, sampling techniques and analysis of data. This chapter, however, 

discusses the findings on the effect of Lafarge on both the natural and human environment. 

The chapter will also present the mitigation measures the cement plant has put in place to 

minimise the negative effects Lafarge is having on the natural environment and on human 

inhabitants.  Furthermore, this chapter will discuss the benefits and losses of Lafarge cement 

to the local community. 

5.2 Findings on the effects of emissions on the natural environment 

5.2.1 Effects of dust from Lafarge 

During the weeks of data collection in Freedom compound, the researcher observed a lot of 

dust on people‟s crops, plants, verandas and vehicles. People who were interviewed had 

complaints concerning their crops being affected by the cement dust that is emitted by 

Lafarge cement plant. For example, Mrs. X. of Freedom compound
1
 complained that her 

vegetables do not grow well because of the dust. She said dust accumulates on the leaves of 

the tomato plants and that this affects the production of the tomatoes. The researcher further 

observed that the leaves of Mr. Z.‟s mango trees in Freedom compound were covered in 

whitish stuff. He told the researcher that the whitish stuff is cement dust from Lafarge.
2
 He 

complained that the whitish substances on the leaves were difficult to remove and that the 

productivity of his mango trees had tremendously reduced. He further told the researcher that 

                                                           
1
 Personal communication, 4th March, 2017 

2
 Personal communication, 4th March, 2017 



46 
 

his vegetables are also not doing well as a result of cement dust. The study done by Manjula 

et al. (2014) acknowledged that cement dust affects plant productivity due to reduced 

chlorophyll content of the leaves which obstructs the photosynthesis process. Figure 5.1 

shows a mango tree in Mr. Z.‟s yard and how it is affected by the dust emissions coming from 

Lafarge. The whitish substances on the leaves are cement particles.  

 
Figure 5.1: Mango tree covered with cement dust 

                                    Source: Field research 

 

The researcher received numerous complaints from the residents of Freedom compound 

regarding their crops not growing well as a result of the cement dust. Ms. Y., for example, 

complained that she finds whitish stuff on her cabbages, especially in the morning, when she 

wakes up.
3
 She told the researcher that she finds it difficult to grow crops because the yield is 

not encouraging. Yousef and Najjar (2011) have noted that cement dust affects plant 

productivity due to reduced chlorophyll content of the leaves which obstructs the 

photosynthesis process. However, Mrs. A. of Freedom Park was not sure whether the bad 

                                                           
3
 Personal communication, 4th March, 2017 
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yield experienced was as a result of cement dust from Lafarge
4
 as she did not have expertise 

in agricultural matters. On the other hand, participants of the FGDs conducted in Freedom 

compound unanimously agreed that the emissions from the cement plant do affect the 

productivity of their crops and plants. One of the participants in the FGDs conducted in 

Freedom compound said:   

Mbeu zanga sizikula bwino chifukwa cha dust yamene ichoka ku Lafarge, 

company yamene zitipezako na tandizo. Pindu ilikuti wonkala na Lafarge 

pamene siilikutitandiza? Bafunika chabe ku coka apa. Translated as, My 

crops are affected by the dust emissions from Lafarge company, a company 

which does not even benefit us. What is the point of having a company 

which is of no benefit to us? They just need to relocate and leave us alone. 

In Musamba, Mr. J. noted that his crops and plants were not greatly affected by the emissions 

from Lafarge.
5
 He said that his vegetables grow well which he attributed to lack of dust. He 

did not experience the whitish particles on the leaves of his crops and plants as it is the case in 

Freedom compound. He said that as Musamba compound is to the east of the plant, it does not 

experience a lot dust emissions as compared to Freedom compound. The wind direction is a 

significant factor when assessing the effects of emissions on the human inhabitants and plants 

in Musamba. The wind direction in Zambia generally blows westwards. This means that crops 

and people who live west of Lafarge have a higher possibility of getting affected by the 

emissions as compared to those in the east. Mrs. P.
6
 was in agreement with the sentiments of 

Mr. J. She told the researcher that she had lived in Freedom compound before and that she 

knew what she was talking about. Mr. W., on the other hand, disagreed with Mrs. P. saying 

that lack of whitish stuff on the leaves of his plants is not evidence enough to deny that the 

emissions from the plant do not affect his plants.
7
 He said it would be premature for the 

residents of Musamba to conclude that their crops are not affected by the emissions. Mr. L. 

                                                           
4
 Personal communication, 5th March, 2017 

5
 Personal communication, 5th March, 2017 

6
 Personal communication, 6th March, 2017 

7
 Personal communication, 6th March, 2017 
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was also in agreement with Mr. W.‟s sentiments.
8
 However, participants of FGDs conducted 

in Musamba compound agreed that their crops and plants are not much affected by the dust 

emissions from Lafarge. One member of the FGDs told the researcher that:   

Musamba siivutika mangi na dust yamene ichoka ku cement plant. Problem 

ya dust ni problem ya bantu ba ku Freedom compound not ise. Mbeu zantu 

sikula chabe bwino chifukwa dust ya cement siitivita kuno. Translated as, 

Musamba is not affected by dust emissions from Lafarge. The problem of 

dust emissions is for the people of Freedom and not us. Our plants and 

crops grow well because we are not affected by the dust emissions.  

Figure 5.2: Perceptions of interviewees regarding their crops and plants affected or 

not by emissions from Lafarge 

 

With respect to the 30 in-depth interviews carried out with residents of Freedom compound 

and Musamba, 11 of the 15 interviewed in Freedom compound said that dust emissions from 

Lafarge did affect their crops and plants whereas only 5 of the 15 interviewed in Musamba 

compound were of that opinion (see table 5.1). Consequently, it would appear that distance 

and wind direction are key significant factors in calculating the effect that emissions from 

Lafarge are having on the surrounding areas.  

 

                                                           
8
 Personal communication, 8th March, 2017 
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5.2.2 The distortion of land due to excessive quarrying 

Mr. K. of Freedom compound
9
 told the researcher that a huge chunk of land had been used up 

due to the excessive extraction of limestone by Lafarge thereby distorting the aesthetic beauty 

of the area. He further told the researcher that people who have domestic animals are not 

allowed to bring their animals near the quarry and have to graze far away from the site. He 

added that the site which used to be a grazing area has now become a quarry and a restricted 

area to many. Furthermore, people who used to grow their crops near this quarry have been 

forced to find alternative places for cultivation. Mr. O. of Freedom compound
10

 complained 

that it has become difficult for many people to find alternative places to cultivate their crops 

thereby making their lives difficult. He noted that some people had sold off their animals 

because they could not find alternative grazing areas for them. The truth of this assertion has 

been acknowledged in a study done by Lafarge itself which revealed that much of the 

ecological disturbance is due to quarrying activities which have even resulted in the loss of 

habitat and the destruction of life-support systems which collectively harm the integrity of the 

area (Lafarge, 2009).  

Ms. M. of Musamba compound
11

 complained that the Zambian government has given Lafarge 

a vast area of land from which to extract their limestone denying local people land to cultivate 

their maize. Consequently, she has only a small piece of land where she is planting her maize 

since she cannot plant them near the quarry anymore.  

The FGDs conducted in both Freedom and Musamba compounds were in agreement that 

quarrying has distorted the aesthetic beauty of the area. They also confirmed that domestic 

animals are not allowed to graze near the quarry and that those who used to grow their maize 
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near the quarry have been asked to find alternative places to carry out their agricultural 

practices. One of the participants of the FGDs conducted in Freedom compound told the 

researcher that:  

Iyi company ya Lafarge itilesa kuyenda ku quarry yabo kuti tione mwanene 

baonongela malo. Bantu bamene balolendwa chabe ni ma workers yabo. Ise 

anene sitili ma workers atilese kuyenda ku quarry. Translated as, Lafarge 

company has restricted people from seeing how much they have destroyed 

land. The only people who are allowed to go to the quarry are workers. 

Those who do not work Lafarge are not allowed.  

Another participant of the FGDs conducted in Musamba complained that the cement plant has 

distorted the aesthetic beauty of the landscape. He said:  

Ichi chi company cha ononga maningi malo. Chifunika che kuchoka muno 

mu chilanga. Translated as; This company has destroyed land. There is 

need that it moves out of Chilanga.  

In conclusion, with respect to the harm done to the natural environment by Lafarge, dust 

emissions are perceived to have a negative effect on crops and plants although distance and 

wind direction makes a difference. Excavations have resulted in people having to plant their 

crops elsewhere as well as in animals having to graze elsewhere. Furthermore, the aesthetic 

appearance of the landscape is badly defaced.  

5.3 Findings on the effects of cement dust on human health 

5.3.1 Dust particles 

From the interviews conducted in Freedom compound, participants complained that children 

and adults suffer from respiratory tract infections (RTIs) such as sneezing and coughing as a 

result of dust emissions. A study done by Manjula et al. (2014) established that particulate 

emissions contain harmful toxic metals and compounds such as lead, chromium, nickel and 

barium which can pose a serious health hazard to human health. Mrs. Q. told the researcher 
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that cases of RTIs are rampant in Freedom compound especially during the dry season.
12

 The 

cases are common in the dry season because there are no rains to wash away the dust 

particles. During the rainy season, the dust in the atmosphere is washed away resulting in less 

dust affecting the residents of both Freedom and Musamba. The dust is trapped and 

suppressed by the rains. In the dry season, however, there are no rains to wash away the dust 

thereby making it possible for the dust to affect the workers and residents of the two 

compounds. This is in line with the study done by Mwaiselage et al. (2004) which revealed 

that the respiratory system of workers in cement plants and surrounding communities was 

affected by emissions generated from the cement plants. Mrs. Q. also complained that her 

house is covered with dust particles from the cement plant so that she has to clean the house 

more often than usual for fear of health problems. She further told the researcher that Lafarge 

emits a lot of dust especially at night although during the day, all seems to be well. The reason 

for emitting dust at night is to conceal the fact that the company emits a lot of dust. Hence, 

Lafarge pretends to emit less emissions than it actually does.  

The researcher continued receiving complaints from the residents of Freedom compound on 

dust emissions. Mr. B. complained to the researcher that cement dust accumulates on his 

vehicle and the windows of his house. He said that the dust is difficult to remove, as such; he 

has to buy spirit of salt to clean the screen of his vehicle and windows of the house. Spirit of 

salt is a common cleaning agent used to remove stains. He further told the researcher that on 

two occasions, Lafarge provided spirit of salt to the residents of Freedom compound but that 

the exercise did not last long. He said that the idea of providing spirit of salt was Lafarge‟s 

way of paying back to the local community for the harm it is causing. The idea of providing 

spirit of salt might have been a good one but it is not a long-term solution to the problem of 

dust emissions the residents of Freedom compound are faced with.  
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5.3.2 Eye itchiness 

Mr. N. of Freedom compound complained to the researcher that he experiences excessive 

tearing and itchiness in his eyes and that he goes to the nearby clinic often to receive medical 

treatment.
13

 He told the researcher that the itchiness he experiences could be as a result of 

particulate emissions present in the atmosphere. The Prevention and Abatement Handbook 

(1990) confirms that there is scientific evidence which indicates that air pollution from the 

combustion of fossil fuels causes a spectrum of health effects which range from allergy to 

death and that the results of several studies state that these emissions adversely affect human 

health in a variety of ways, like itchy eyes, respiratory diseases like tuberculosis, chest 

discomfort, asthma attacks and chronic bronchitis.  

Mr. C. who stays a few metres from the Lafarge cement plant also complained of eye 

itchiness and attributed his ailment to cement dust coming from the plant.
14

 He said that the 

members of his household go to the clinic often to receive medical treatment because their 

eyes are itchy. An earlier study by Merhaj et al. (2013) revealed that 97% of the respondents 

in a community of Freedom compound within the vicinity of the cement factory suffered from 

eye irritations.  

A pupil who goes to Chilanga primary school, a school which is within the proximity of 

Lafarge cement plant, also told the researcher that she is affected by the cement dust as she 

walks past the cement plant to her school.
15

 She complained that she experiences itchiness in 

her eyes and as a result at times misses classes in order to seek medical treatment at a nearby 

clinic. The study done by Mwaiselage et al. (2004) also revealed that pupils in schools located 

within the proximity of a cement plant are also vulnerable to cement emissions.  

                                                           
13

 Personal communication, 12th March, 2017 
14

 Personal communication, 12th March, 2017 
15

 Personal communication, 13th March, 2017 



53 
 

5.3.3 Respiratory tract infections 

The acting nurse-in charge of Freedom hillside health post mentioned that the clinic often 

receives patients with respiratory tract infections (RTIs).
16

 This health post is about a 

kilometre east of Freedom compound and most residents of Freedom compound access their 

medical treatment from this clinic. The acting nurse-in charge said that RTI cases are 

especially common in the dry season from the months of May to September although the 

health post receives some cases also in the rainy season. She noted that many of those patients 

attributed their problem to the cement dust from Lafarge. Pariyar et al. (2013) stated that the 

cement industry can be harmful to human health because, when products that contain asbestos 

(friable or cement) are in a state of disintegration, they can cause the release of asbestos fibres 

into the air which can cause human illnesses such as lung disease.  

The graph in figure 5.3 shows that RTI cases are more common in the dry season in both 

adults and children below the age of 5 years. The RTIs cases in both children and adults begin 

to increase from the month of May and are at peak in the month of July. For example, in July, 

2016, 500 cases of RTIs were reported among adults while 485 cases were reported among 

children at Freedom hillside health post. The cases however, begin to reduce in the month of 

September until the beginning of the rainy season and the trend is maintained up to the time 

that the rainy season ends in April. The red line on the chart shows the numbers of children 

below 5 years who had respiratory tract infections from January to October, 2016 while the 

green line shows the numbers of people above 5 years who had RTIs.  
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Figure 5.3: Chart indicator RTIs 

      Source: Freedom hillside health post 

 

Whereas respondents in Freedom compound complained of rampant cases of RTIs, the case 

was quite different in Musamba compound. The respondents who were interviewed there did 

not complain of experiencing many cases of RTIs. Mr. E. told the researcher that as the 

compound is to the east of the cement plant, it does not receive a lot of emissions compared to 

Freedom compound.
17

 Mr. D. was in agreement with Mr. E. that the cases of RTIs in 

Musamba are not many as compared to Freedom compound.
18

 He said: 

Musamba is located to the east of the cement plant and as a result, we are 

not so much affected by the emissions from the plant. The wind direction is 

mainly directed to the west thereby having less effect on Musamba 

compound. 

  

On the other hand, Ms. F. disagreed that cases of RTIs are not common in Musamba 

compound. She said that her children often suffer from RTIs and that she meets people from 

Musamba compound suffering from RTIs accessing medical treatment at Game clinic.
19

 

Game clinic is a health facility which is about a kilometre south of Lafarge. The information 
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obtained from the nurse-in charge of Game clinic indicated high numbers of RTI cases. She 

told the researcher that the cases of RTIs experienced by the residents of both Musamba 

compound and Freedom compound are as a result of possible emissions from Lafarge cement 

plant. The graph in figure 5.4 shows reported cases of RTIs at Game clinic in 2016 from the 

month of January to December. The blue line shows the numbers of children below the age of 

5 who were affected by the RTIs. On the other hand, the red line shows the numbers of people 

above 5 years who were affected by the RTIs. These numbers represent patients from 

Musamba and Freedom compounds as well as places around the clinic.  

 

There were high cases of RTIs among adults from the month of June to September. The cases 

were at peak in the month of July. For example, in July alone, 845 cases of RTIs among adults 

were reported at Game clinic. On the other hand, high cases of RTIs among children below 5 

years were reported in April when the clinic recorded 511 cases.  The graph obtained from 

Freedom hillside health post indicates higher cases of RTIs from the months of May to 

September. Although the two graphs are different, what is similar between them is that they 

both indicate higher cases of RTIs in the dry season than in the rainy season. The graphs also 

show that cases of RTIs begin to reduce at the beginning of the rainy season and that the trend 

is maintained up to the time that the rainy season ends.  
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Figure 5.4: Chart indicator RTIs  

                                                  Source: Game Clinic 

 

The emissions from Lafarge have not just affected the residents of Freedom and Musamba 

compounds alone but the workers at Lafarge as well. Mr. G., a resident of Musamba 

compound and also an employee working at Lafarge cement plant, told the researcher that 

there are reported cases of RTIs at the cement plant itself.
20

 He said that although personal 

protective equipment (PPE) is given to workers, at times they have to buy them on their own. 

Furthermore, the PPE is old and therefore not effective enough to protect workers as they 

allow dust to enter their nostrils and mouths. Lack of adequate PPE exposes workers to 

respiratory tract infections thereby making them sick. As earlier noted, Mwaiselage et al. 

(2004) mentioned that the respiratory system of workers in the cement plant and in the 

surrounding communities was affected by emissions generated from Lafarge cement plant.  
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Figure 5.5: Respondents who said were affected or not by emissions from Lafarge  

 

Of the 30 in-depth interviews carried out, 12 of the 15 respondents in Freedom compound 

mentioned that they had been affected by emissions from Lafarge cement plant whereas only 

6 of the 15 respondents from Musamba compound said they had been affected. Once again, 

distance from Lafarge seems to be a significant factor especially with reference to the wind 

direction. The FGDs conducted in Freedom compound agreed that members of their 

households get affected by the emissions from Lafarge, especially by cement dust. They 

complained that the cases of RTIs are common in their compound especially from the months 

of May to September. On the other hand, the FGDs conducted in Musamba compound said 

that they are not much affected by dust emissions from Lafarge. This is in line with the data 

indicated in (figure 5.5) 

5.3.4 Noise pollution 

Heavy kinds of equipment such as crushers and grinders which are used in the production of 

cement cause noise pollution. The heavy duty vehicles that ferry limestone from the quarry to 

the cement plant can also cause noise pollution. Mr. G., a worker at Lafarge, told the 
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researcher that the main source of noise pollution is the crusher and the grinder.
21

 He said 

these machines make a lot noise making it difficult for the workers working near these 

machines to hear each other. Dangote Industries Zambia (2011) acknowledged that cement 

production resulted in noise pollution from vehicles ferrying limestone from the pits to the 

crusher as well as from the crushing of the limestone.  

However, the noise produced by the crusher and grinder does not seem to affect residents of 

Musamba compound and Freedom compound respectively. When Mr. O. of Musamba 

compound was asked whether he experiences noise from the cement plant he said:  

The noise from the crusher and the grinder is only experienced 

when you are very near the cement plant. I personally do not 

experience the noise when I am home.
22

  

Ms. I. of Freedom compound also mentioned that the noise from the cement plant is only 

heard when you are too near the plant. She said the employees, especially those working near 

the crusher and the grinder, are the ones who experience a lot of noise. The participants of 

FGDs conducted in both Musamba compound and Freedom compound also agreed that the 

noise that comes from the cement plant does not affect them so much unless when one goes 

near the cement plant. One of the participants of the FGDs conducted in Freedom compound 

said that he is not affected by the noise created by the crusher and said:  

Monga ku nkhani ya chi crusher kupanga choon’go, ine mwandi 

zitinganame boza. Chi machine sichipanga maningi choon’go. Translated 

as, as far as the crusher is concerned, the machine does not make a lot of 

noise.  

In conclusion, the findings on effects of emissions on human health indicate that workers at 

Lafarge as well as residents of both Freedom compound and Musamba compound are affected 

by emissions from the cement plant. The information collected from the two clinics indicated 
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high numbers of RTI cases contrary to the initial perception that Freedom compound is more 

affected than Musamba compound. The findings also indicated that the residents of Freedom 

compound suffered from excessive tearing and eye itchiness as a result of dust emissions. The 

reports which were obtained from the nurse-in charge of Game clinic recorded high numbers 

of RTIs in Musamba an indication that the residents of this compound may not be fully aware 

of the extent to which the emissions from the cement plant may be affecting them.   

5.4 Mitigation measures  

Zambia Environmental Management Agency (ZEMA) formerly Environmental Council of 

Zambia is an independent environmental regulator that advises on policy formulation and 

makes recommendations for the sustainable management of the environment. The Agency 

protects the environment by making sure that stakeholders and the citizenry at large respect 

the environment. It advises stakeholders and the citizenry on issues that have adverse effects 

on the environment thereby promoting the sustainability of the environment. The senior 

inspector at ZEMA told the researcher that the Agency monitors Lafarge through routine 

inspections and compliance monitoring which are done twice a year to make sure that the 

cement plant complies with the regulations of the Agency. There is a penalty fee the Agency 

is supposed to slap on any company which does not comply with its regulations. For example, 

discharging/emitting pollutants without a license attracts a penalty of K700,000 or 7 years 

imprisonment while non-compliance to emission standards attracts a penalty of K300,000 or 3 

years imprisonment. Failure to report a discharge of emissions attracts a penalty of K300,000 

or 3 years imprisonment. When this official was asked whether Lafarge complies with the 

regulations of the Agency he said: “My answer to your question will be YES and NO.”
23

 On 

the positive side, he said that Lafarge complies with the regulations of the Agency considering 

that the company conducted an Environmental Social Impact Assessment (ESIA) and that it 
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complies with the regulations by submitting returns to the Agency. These returns which are 

submitted to ZEMA indicate how much emissions a company emits. Although Lafarge had 

not conducted an ESIA when it started its operations in 1951, the company, however, did 

conduct one in 2001 after the establishment of the Environmental Council of Zambia (now 

ZEMA) in 1992. This means that Lafarge operated for 50 years without conducting an 

environmental social impact assessment considering that there was no government institution 

to regulate its operations. This means that the company may have tended to exploit and 

pollute the environment. It is also possible that the health of the human inhabitants within the 

proximity of Lafarge was more at risk before the company‟s activities began to be monitored 

by ZEMA. It also needs to be noted that, despite the official‟s admittance that Lafarge violates 

the regulations of the Agency, there was no evidence to indicate that the Agency at any time 

had fined Lafarge for non-compliance with the regulations of the Agency. The fact that 

Lafarge‟s emissions are usually found to be above normal standard despite being regulated by 

ZEMA means that the company just complies in theory and not in practice.   

5.4.1 Mitigation measures on quarries  

Mr. G., an employee at Lafarge cement plant in Chilanga, told the researcher that as a way of 

rehabilitating disturbed areas, the company has rejuvenated the first quarry into a golf 

course.
24

 The golf course looks attractive and it is a home to numerous antelopes. This quarry 

was the first to provide the company with raw materials but it was later closed due to 

excessive quarrying of limestone. This is also referred to in the Corporate Social 

Responsibility Report (2011) which stated that Lafarge had implemented an effective land 

reclamation programme which rejuvenated old quarries by re-introducing fauna and flora into 

the environment. He told the researcher that the second quarry in Shimabala area along the 

Kafue road was also rejuvenated into a recreational facility where people can go to enjoy boat 
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cruising, fishing and picnics. It has become a leisure resort to many Zambians and foreigners 

respectively.  

 5.4.2 Mitigation measures on RTIs  

Lafarge has been committed to its workers when it comes to providing them with ear muffs 

and respirators. Ear muffs are provided to all workers and more especially to those working 

near the crushers and grinders which are a source of noise pollution. The use of respirators 

helps to protect workers from RTIs. Mr. G. complained, however, that the respirators are old 

and that there is need for the company to be buying respirators every six months so that they 

are effective when it comes to trapping dust. He also complained that permanent workers are 

taken to expensive hospitals every six months for medical checkups whereas casual workers 

do not undergo any medical checkups despite working in the same environment. Mr. G. 

complained that the company takes long to replace broken dust collectors resulting in the 

emission of a lot of dust which is hazardous to both the natural environment and human 

health.  

5.4.3 Mitigation measures on air pollution  

Mr. G. was happy to mention, however, that the company has been very committed and 

consistent when it comes to the aspect of suppressing dust as the company has been using 

water bowsers on a daily basis to sprinkle the road from the quarry to the cement plant. 

During the weeks of data collection, the researcher observed water bowsers sprinkling water 

on the road going to the quarry, an indication that the company is making efforts to 

minimising air pollution. Mr. G. further told the researcher that the company has been 

suppressing dust by spraying water on materials during crushing and spraying water on 

limestone in transit in order to trap dust. Lafarge Cement Zambia Limited (2009) noted that 

the spraying of water on limestone in transit (via conveyor belt) helps to minimise the 
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incidence of dust blowing. The cement plant has however, not fulfilled its proposed mitigation 

measure of vacuum cleaning the surrounding plant area in order to reduce on the dust 

prevalence with potential to blow off.  

The company has further embarked on a tree planting exercise. Mr. H. also an employee at 

Lafarge mentioned that Lafarge had planted trees along its wall fence, especially to the east of 

the plant, as a way of trapping dust. Such an exercise will in future help to minimise the 

problem of dust which the people of Freedom compound complain about. Lafarge (2009) had 

noted that the company had started to promote and participate in a tree planting campaign as a 

way to minimise air pollution. Lafarge also uses big dust collectors or bag filters which are 

effective in trapping dust unlike the previous dust collectors which were smaller and not so 

effective in trapping dust. The cement plant has also built a bigger and higher chimney in 

order to avoid the emissions affecting the local residents. Although, this is a good mitigation 

measure in avoiding to pollute the local communities, the emissions will still have an effect 

on other people apart from the local residents of Musamba and Freedom communities.  

5.4.4 Mitigation measures on safe water 

Mr. H. informed the researcher that Lafarge has initiated a water monitoring programme 

which aims at protecting underground water. He said the company uses water from its 

boreholes and that the used water is not discharged to pollute the underground water but is 

purified within the cement plant for further use. Dangote in Masaiti district of the Copperbelt 

province of Zambia has also implemented such an initiative. Dangote Industries Zambia 

(2011) has stated that its plant has introduced a monitoring programme that checks the quality 

of water on a regular basis and that such an initiative has helped to safeguard the quality of 

surface water.  
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5.5 Discussion of benefits and losses of Lafarge to the local community 

5.5.1 Training of workers 

Lafarge has been training its workers on environmental issues in order to promote the 

sustainability of a clean environment. Mr. H. told the researcher that in 2010 alone, 441 

employees had spent a total of 1,380 days in training, both locally and abroad, at a cost of 1.4 

million Zambian Kwacha.
25

 This is important because the trained workers can share the 

knowledge they acquired with their fellow workers thereby helping many to have insights on 

environmental issues. Having environmental insights can therefore help some people to 

develop interest in caring for the natural environment considering that they are now fully 

aware about the benefits of respecting the natural environment.  This practice is in line with 

what is happening in other cement plants such as the Jordan cement factory in the Middle 

East. The Report (2012) stated that the Jordan cement factory supported their workers in 

programmes towards training, research, quality assurance, environmental safety and customer 

service.  

5.5.2 Use of coal 

 Lafarge has continued to use coal as its primary source of energy in the burning of raw 

materials. However, materials such as rotten maize grains are at times used as alternative 

fuels. The continued use of coal by Lafarge does not promote the sustainability of a clean 

environment because carbon dioxide will continue to be emitted into the atmosphere. The use 

of alternative fuels however, reduces the greenhouse gases in the atmosphere thereby 

minimising the problem of global warming. The company has plans to diversify its energy 

although coal is currently the predominant source of energy. On two occasions, the researcher 

observed goods train ferrying coal into the cement plant an indication that the company is still 
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dependent on coal. One of the interviewee admitted that the use of coal has adversely affected 

the company‟s fight in minimising the emissions of carbon dioxide. Sithole (2015) revealed 

that PPC Zimbabwe has embarked on the use of alternative fuels such as saw-dust from 

Selborn milling in Mutare for cement kiln energy. In Malawi, Lafarge has also started 

diversifying its energy resources by introducing environmentally friendly fuels such as 

biomass, waste and by products (Lafarge, 2016).  There is therefore need for Lafarge to 

emulate these cement plants which have embarked on the use of alternative fuels which are 

more environmentally friendly.  

5.5.3 Educational programmes 

Working in collaboration with local communities, partner organisations and government, 

Lafarge initiated an educational programme whose aim is to develop literacy skills and a habit 

of reading among rural primary school children and ensures that the girls have the skills and 

support needed to complete their secondary education. The Corporate Social Responsibility 

Report (2011) states that Lafarge runs a programme called “Room to Read” which seeks to 

transform the lives of millions of children in the developing world by focusing on literacy and 

gender equality in education. However, a majority of participants complained that the “Room 

to Read” programme does not benefit the local people. Mrs. R. of Freedom Park said that her 

child is at Musamba Basic School, a school near the cement plant, but that her child does not 

benefit from this programme.
26

 It is important that such educational programmes benefit the 

people within the vicinity of the cement plant. This is because the local people will be happy 

that the company is in a way compensating for the harm it is causing to both the natural and 

human environment. Taking up such a corporate social responsibility can therefore help in 

improving the public image of the company.   
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On the other hand, Lafarge has initiated a programme in partnership with Zambia Green Jobs 

Programme in 2016 which is in fact benefitting the local community. The cement plant has 

successfully launched an affordable demo houses programme in Musamba compound 

showcasing unique technologies that will provide increased employment opportunities. This 

programme will help the local people to build houses using compressed stabilised earth 

blocks. These blocks are made out of soil and a little of cement and are compressed manually 

or mechanically in a brick making machine. People can now use them to build houses instead 

of the burnt blocks which have been a source of deforestation. Mrs. R. emphasised that such 

an initiative is not just good for job creation but that it is environmentally friendly and will 

help in reducing the use of cement thereby reducing the amount of carbon emissions into the 

atmosphere. This initiative was also introduced by Lafarge in Malawi.  A study conducted by 

the Research and Development Centre (2012) noted that DuraBric introduced by Lafarge in 

Malawi was more environmentally friendly because this practice does not require burning 

which has harmed the local environment through deforestation and soil degradation.  

5.5.4 Mobile clinic 

Mr. S. informed the researcher of another project which was benefitting the local community, 

especially the people of Freedom compound, namely, the introduction of a mobile clinic 

which was run by Lafarge and which was of great benefit to the local people.
27

 He said that it 

was a good programme because the local community could access better medical services 

than what the local clinic offers. However, he regrets that the mobile clinic has not been 

operational from the time Freedom hillside health post was officially opened in 2014.  
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5.5.5 Employment opportunities 

Mr. T. felt that Lafarge has tried its best in uplifting the living standards of many local 

residents by creating direct employment for them. He emphasised that the company cannot 

employ everyone, hence the need of the local people to look for employment in companies 

other than Lafarge. Mr. U. of Freedom compound lamented that Lafarge has not done much 

when it comes to employing the local people.
28

 He told the researcher that many people 

complain about how difficult it is to get employed by Lafarge when someone does not have 

the money to bribe the bosses. Such an exercise can result in people with relevant 

qualification being left out. Local people need to be given priority when it comes to 

employment rather than employing people from distant places. The local people should enjoy 

the benefits of having Lafarge within their vicinity. Employing the local residents can to a 

larger extent help in minimising some of the social and economical problems that come as a 

result of unemployment.   

5.5.6 Involvement in local activities 

In Musamba compound, some participants complained concerning Lafarge‟s failure to plough 

back its profits into the local community. For instance, Mrs. V. noted that the once vibrant 

Chilanga heroes‟ soccer team is no more because of Lafarge‟s failure to sponsor the soccer 

team.
29

 She said that the soccer team had kept her children entertained during weekends 

thereby helping them not to indulge in bad activities. She emphasised that the revamping of 

Chilanga heroes‟ soccer team would have been a good initiative of keeping the youths away 

from different vices.  

                                                           
28

 Personal communication, 16th March, 2017 
29

 Personal communication, 17th March, 2017 



67 
 

She also mentioned a recent happening in Freedom Park where a number of houses fell 

because of heavy rains and Lafarge never rendered any help. She expected the company to 

donate food stuffs and blankets to the affected individuals but unfortunately that never 

happened. She believes a company like Lafarge should do a lot more when it comes to 

helping the needy.  

Figure 5.6: Local community benefitting or not from Lafarge.  

 

5.5.7 Overall assessment of local perspectives 

Of the 30 in-depth interviews carried out, 12 out of 15 in Freedom Park said that Lafarge was 

not doing enough to benefit the local people and 11 out of 15 in Musamba compound said the 

same. Hence a significant majority of interviewees (23 out of 30) felt that Lafarge should be 

doing more to benefit the local community. The FGDs conducted in both Freedom Park and 

Musamba agreed that Lafarge is not doing enough when it comes to the issue of employing 

the local residents and ploughing back its profits in the local community. In sum, the 

perception of those interviewed from Freedom Park and Musamba compound as well as the 

group perception from all FGDs is that despite the fact that the local community is benefitting 

in some ways from Lafarge, it should be doing more to benefit them with respect to job 

opportunities in particular.  

Benefitting Not benefitting

3 

12 

4 

11 

Freedom compound Musamba compound



68 
 

5.6 Concluding Summary 

It was noted that the dust emissions from Lafarge have a negative effect on the growth and 

productivity of crops and plants in both Freedom compound and Musamba although at 

different levels. The crops and plants in Freedom compound are more affected by the 

emissions than those in Musamba. Quarrying of limestone has resulted in distortion of the 

aesthetic appearance of the landscape and has also resulted in people having to plant their 

crops elsewhere and in animals having to graze elsewhere.  

Effects of emissions on human health indicate that workers at Lafarge and residents from both 

compounds are affected by emissions from the cement plant. The information collected from 

the nearby clinics indicated high numbers of RTI cases from both Freedom and Musamba. 

Whereas Lafarge complies in theory with the regulations of the Zambia Environmental 

Management Agency, there is an indication that the company does not comply with all its 

regulations as its emissions are at times above the normal standards. There is also evidence 

that the cement company is not held responsible for its pollution practices with respect to both 

the natural and human environment.  

Lafarge is, however, taking some mitigation measures to curb the problem of air pollution. 

The cement company is minimising the harm to both the natural environment and human 

health by putting in place measures such as the rejuvenation of old quarries, sprinkling of 

water on limestone in transit, planting of trees, provision of ear muffs and respirators and the 

use of big air filters. However, the workers and the residents feel that the company should do 

more to minimise dust emissions considering that it has continued to affect crops, plants and 

them. The general perception from the local residents in both Freedom and Musamba is that 

Lafarge is not doing enough in compensating for the harm it is doing to both the natural and 

human environment. The general perception from the local residents in both Freedom and 

Musamba is that Lafarge is not doing enough to benefit the local community in terms of 
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ploughing back its profits, responding to natural disasters and, in particular, with respect to 

creating more local job opportunities. 
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CHAPTER SIX: ETHICAL EVALUATION 

6.1 Overview  

Lafarge, formerly Chilanga cement, started producing cement in 1951. At that time, the 

cement plant had not conducted an Environmental Impact Assessment which was not required 

by the government then. The establishment of the government agency to regulate and monitor 

cement plants only came 50 years later. Hence, there was no guarantee that Lafarge was 

adequately protecting the natural environment and human health in its early years as there was 

no government body to monitor its operations. However, after the establishment of the 

Zambia Environmental Council of Zambia (now ZEMA) in 1992, Lafarge was told to conduct 

an EIA in 2001. Hence, this chapter will make an ethical analysis of the manner and the extent 

to which emissions from Lafarge may be having harmful effects on both the natural 

environment and human health. The Land Ethic, Utilitarianism, the Precautionary Principle 

and the Polluter Pays Principle will be used in making the ethical analysis.   

6.2 The Land Ethic  

The Land Ethic identifies the "land" as including the soils, waters, air, animals and plants. The 

theory involves all life forms which Leopold identified as the biotic community. This theory 

also highlights the need for human beings to co-exist with other life forms and they are 

challenged to move from being masters of other life forms to becoming mere members of the 

biotic community. Furthermore, the environmental land ethic principle is that „a thing is right 

when it tends to preserve the integrity, stability and beauty of the biotic community and that it 

is wrong when it tends otherwise‟. According to the Land Ethic, there is a unity in the manner 

in which all life-forms interact and depend on each other for survival and humans are called 

upon to maintain and not disturb this natural harmony.  
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The findings have shown that dust emissions from Lafarge cement plant have adversely 

affected the crops and plants found near the cement plant. The residents have continued to be 

exposed to dust emissions which are a hazard to human health. Scientific evidence points to 

the fact that the particulate matter that accumulates on crops and plants obstructs the process 

of photosynthesis. The findings have also shown that Lafarge‟s excessive quarrying of 

limestone has distorted the aesthetic beauty of the landscape. Through quarrying, Lafarge has 

destroyed the top soil suitable for agriculture and this has resulted in people losing valuable 

land which they depended on for their agricultural activities. The destruction of the soil has 

also had adverse effects on animals that depended on it for their sustenance. For example, as 

cattle need grass for their nourishment, the destruction of grass has resulted in their having to 

graze elsewhere. Through quarrying, plants which are important to human beings and other 

species are also destroyed thereby disturbing the life support system and the equilibrium that 

is in the ecosystem.  

The Land Ethic therefore advocates for an awareness or ecological conscience where human 

beings require preserving, conserving and living in harmony with nature. This has been seen 

in Lafarge‟s efforts in rejuvenating the old quarries and proposed mitigation measures of 

minimising the harm caused on both the natural environment and human environment.  

6.3 Utilitarianism  

Utilitarianism is a traditional ethical theory that focuses on humans and on actions that bring 

about the greatest benefit to all, or the greatest number of people, in question. The findings 

have shown that dust emissions have adversely affected those living near the Lafarge plant. 

Furthermore, dust emissions accumulate in people‟s homes and on vehicles. This particulate 

matter sticks on windows and on vehicle screens. Some residents of Freedom compound have 
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had to buy a cleaning agent called „spirit of salt‟ to clean and remove the sticky particles of 

cement.  

The findings have also shown that the residents of both Freedom compound and Musamba 

compound have suffered from respiratory tract infections (RTIs) as a result of dust emissions 

from Lafarge cement plant. They have been accessing medical treatment from the nearby 

health facilities which are Freedom hillside health post and Game clinic respectively. These 

clinics have recorded high cases of RTIs especially in the dry season. Some residents have 

experienced excessive tearing and eye itchiness with the result that they have to visit health 

facilities in order to receive medical treatment. 

Noise pollution also has resulted from the heavy machines such as the crusher and the grinder 

used by Lafarge. The workers in the plant are unable to hear each other well because of the 

noise which comes from these machines. 

Although, Lafarge cement has caused harm to the natural environment and to human health, it 

should be applauded for creating employment direct and indirect jobs to the local residents. 

The cement plant has been of benefit to the local community especially to the residents of 

Musamba compound for initiating a programme which is in partnership with Zambia Green 

Jobs in 2016. The cement company launched an affordable demo houses programme in the 

compound showcasing unique technologies that will provide increased employment 

opportunities. This programme has seen local people build houses using compressed 

stabilised earth blocks. These blocks are made out of soil and a little cement and are 

compressed manually or mechanically in a brick machine. People can now use them to build 

houses instead of the burnt blocks which have been a source of deforestation.  
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6.4 The Precautionary Principle 

Lafarge has put in place some mitigation measures to minimise the problem of dust emissions 

so as to protect people from RTIs. The use of big dust collectors, sprinkling of water on the 

limestone, sprinkling of water on the pathways and a tree planting exercise are among these. 

The dust collectors help to trap dust which is created by the cement plant when milling clinker 

while the sprinkling of limestone with water helps in avoiding dust when crushing limestone. 

The sprinkling of pathways with water helps to suppress dust as heavy trucks carry the raw 

material from the quarry to the cement plant. The cement plant has put in place some 

precautionary measures to protect the crops and plants from being affected by the dust 

emissions. These measures included a tree planting exercise and the building of a bigger and 

higher chimney in the cement plant. The application of the precautionary principle shows 

Lafarge‟s social responsibility in protecting the crops and plants from being harmed.  

However, it is important to note that the precautionary measures the cement plant has put in 

place are not adequate considering that some people continue to experience eye problems, 

itchiness and problems in clearing their throats.  Furthermore, crops and plants have also 

continued to be affected by the dust emissions. Lafarge does not seem to have been 

adequately applying the precautionary principle. Good mitigation measures require that the 

health of people as well as their crops and plants be protected from being harmed.  

6.5 The Polluter Pays Principle 

Lafarge can be applauded for its efforts in compensating for the harm done to the natural 

environment by preserving the beauty and stability of the biotic community by rejuvenating 

the old quarries into a golf course and a leisure resort respectively. This demonstrates the 

company‟s willingness to conserve nature and to live in harmony with it.  
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Lafarge has also shown a commitment to protecting underground water by not discharging its 

used water on the environment. Instead, it is purified and re-used in the plant and this 

mitigating measure helps in keeping the underground water safe.  

On two occasions, Lafarge had provided the residents with spirit of salt to ease the cleaning of 

their windows and vehicle screens affected by the dust emissions but the exercise did not last 

long. The provision of spirit of salt to residents was one way of paying back to the local 

community for the harm the cement plant is causing to both the natural environment and the 

human inhabitants. Although the initiative was good, it is important to mention that it is not a 

solution in solving the problem of emissions. The provision of spirit of salt is a short-term 

solution to the problem of emissions; hence, there is need for Lafarge to find long-term 

solutions to combat or rather minimise the problem of dust missions the residents are 

experiencing. Although the cement plant has provided the workers with ear muffs as a way of 

protecting them from the noise, this mitigation measure has again provided as partial solution 

to the problem but it has not adequately solved the problem of the harm done to health.  

6.6 Concluding Summary  

Lafarge has given some expression of its commitment to respect the natural environment by 

rejuvenating the old quarries. This initiative has helped in restoring the distorted landscape 

and making the scenery look beautiful. Furthermore, the cement company has been making 

efforts in protecting the underground water from contamination by not discharging waste 

water on the environment. The cement plant also made efforts to protect the crops, plants and 

human beings from dust emissions by putting in place numerous mitigation measures. 

However, the mitigation measures put in place by Lafarge seem not to be helping much 

considering that the problem of dust emissions has continued to affect crops, plants and the 

local residents. The cement plant has made efforts to apply the polluter pays principle by 
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compensating for the harm being caused to both the natural and human environment. 

However, the general perception from the local people is that Lafarge should be doing more 

to respond to their problems.  
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CHAPTER SEVEN:  SUMMARY, CONCLUSION AND 

RECOMMENDATIONS 

7.1 Summary 

The cement industry is important for economic growth and a source of employment for many 

throughout the world. It is important for housing and infrastructure development and it is 

needed for various purposes such as the construction of dams, bridges, roads and houses. 

However, despite the popular demand for cement, the cement industry faces a lot of 

challenges due to environmental concerns and sustainability issues. The cement industry is an 

energy intensive operation and not all environmentally friendly by nature. It mainly uses coal 

in burning limestone at a high temperature. The use of coal has been a source of greenhouses 

gases such as nitrogen oxides, sulphur oxide and carbon dioxide. It is estimated that 5-6% of 

the carbon dioxide greenhouse gases generated by human activities originate from cement 

production (Potgiester, 2012). Apart from cement industry emitting greenhouse gases, it also 

emits a lot of dust emissions through the crushing of limestone and the milling of clinker. 

These particulate emissions have adverse effect on both the natural environment and the 

human inhabitants.  

7.2 Conclusion of data findings 

With regard to the natural environment, the findings show that Lafarge‟s excessive mining of 

limestone has resulted in harm to the soil as well as destroying the aesthetic appearance of the 

landscape. Quarries have resulted in locals having to search for alternative places to carry on 

with their agricultural activities. Some local residents were forced to take their animals to 

graze from distant places since the mining site became a restricted area. Those who did not 

find alternative pasture were forced to sell their animals.  

On the other hand, Lafarge has compensated in some ways for the harm done to the natural 

environment by creating a golf course in Chilanga which is now home to several antelopes. 
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Working in partnership with an investor, Lafarge has also rejuvenated an old quarry in 

Shimabala area along the Kafue road into a leisure resort. The place is called Tiffany and it 

has become known for fishing, boat cruising and picnics. The company has gone further in 

mitigating possible harm to the environment and human health by planting trees along its wall 

fence, using dust collectors to trap dust, and not discharging its used water into the natural 

environment.  

Nevertheless, the residents of both Freedom and Musamba compounds feel that the company 

needs to do more to curb the problem of dust emissions, which have continued to affect the 

crops and plants and still pose some threat to human health of Freedom and Musamba 

residents. The residents of these two compounds have expressed their concern over the 

harmful effects of dust emissions resulting in RTIs, eye itchiness and throat clearing.  

7.3 Conclusion of ethical evaluation 

Both the Land Ethic and Utilitarianism conclude that, despite some mitigating measures 

taken, dust emissions from Lafarge still continue to negatively affect both the natural 

environment and human health in and around the cement factory in Chilanga. The dust 

emissions have adversely affected the crops and plants found near the cement plant. Scientific 

evidence points to the fact that the particulate emissions that accumulate on the crops and the 

plants obstruct the process of photosynthesis hence affecting the growth and productivity 

crops and plants. The residents of Musamba and Freedom have continued to be exposed to 

dust emissions which are a hazard to human health. The residents have suffered from 

respiratory tract infections (RTIs) and eye itchiness. Although the precautionary principle 

(PP) is to some extent taken into consideration in helping to minimise and alleviate the harm 

caused, it is not sufficiently applied to solve the problems as evidenced by the high number of 

RTIs reported at Freedom hillside health post and Game clinic respectively. Similarly, 

although the polluter pays principle (PPP) is also taken into account by compensating for the 
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destruction done to the natural environment and human health, the perceptions of the local 

community are that Lafarge should be doing more to respond to their problems. For instance, 

on few occasions the cement plant provided spirit of salt to the residents of Freedom 

compound to help them clean the cement dust which stick on their windows and the screens 

of the vehicles. This gesture was a way of compensating the local residents for the harm the 

cement plant is causing on the human inhabitants. Although, this is a good gesture, it is not a 

long-term solution in addressing the problem of dust emissions. The company needs to find 

clean technologies which will address the problem of dust emissions which have adversely 

affected both the natural and human environment. The cement plant should find long-term 

solutions to the problem of dust emissions than merely treating the effect.  

Although, Lafarge cement plant has caused harm on the natural environment and on human 

inhabitants, it can be applauded for improving the livelihoods of people around Chilanga. The 

cement plant has offered direct and indirect employment to many people hence helping in the 

fight against unemployment in the community and in the country which is one of the sources 

of social and economical problems experienced today. By providing employment to the 

citizenry, Lafarge has empowered people to have money to buy food, clothes and take their 

children to school hence reducing their economical problems. By providing employment to 

the local community, the cement plant is helping in reducing social problems such as beer 

drinking, illicit behaviour and crime with may be caused as a result of lack of employment. 
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7.4 Recommendations 

 Lafarge should continue using water bowsers to suppress dust from roads, i.e., from 

quarry pit to the cement plant and also from the plant to the main highway. 

 The cement plant should continue with the use of big dust collectors or air filters for 

the capture of dust emissions.  

 Lafarge should minimise the use of coal to cut down on emissions of greenhouse gases 

in the atmosphere by resorting to more environmentally friendly sources of energy 

such as biomass or waste and by-products or solar.   

 Lafarge should continue promoting a re-vegetation programme that would revamp the 

destroyed environment through quarrying. 

 The company should strive to employ a greater number of members from the local 

community as one way of taking its corporate social responsibility for the company‟s 

effects on the environmental and social well-being of Chilanga residents.  

 The government of the Republic of Zambia through Zambia Environmental 

Management Agency (ZEMA) should step up to the challenge and start monitoring the 

activities of Lafarge cement plant more often than usual and bring the cement plant 

into account in situations where their emissions are above stipulated standards.  
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Appendices 

Appendix 1: Interview schedule for local inhabitants 

1) Do you experience emissions from Lafarge?  

2) Are you affected by the emissions from the cement plant? 

3) How has it affected you?  

4) Are you aware of any measures Lafarge has put in place to combat the problem of 

air pollution? 

5) Are your crops or plants affected by the emissions from Lafarge? 

6) How are they affected? 

7) Do you think Lafarge is the cause of the problem?  

8) Has the cement plant taken responsibility for the possible harm it is causing to 

people‟s crops?  

9)  Are you aware of any measures Lafarge has taken to mitigate the harm caused? 

10)  Do you find these measures that Lafarge has put in place helpful?  

11) What has been your experience concerning the removal of ground cover and top 

soil when clearing for limestone? 

12) Has Lafarge put mitigation measures to minimise the damage caused due to 

excessive excavation? 

13) If there are measures put in place, what are they? 

14) Are they being followed?  

15) What practical example can you pinpoint when it comes to Lafarge‟s commitment 

to minimising the damage? 

16) Are the people of Freedom Park and Musamba benefitting from this company? 

17) How are they benefitting?  

18) What are the company‟s corporate social responsibilities?   

19) Is the community benefiting from the company‟s social responsibilities?  
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Appendix 2: Questions for Focus Group Discussions 

1) Do you experience emissions from Lafarge?  

2) Are you affected by the emissions from the cement plant? 

3) How has it affected you?  

4) Are you aware of any measures Lafarge has put in place to combat the problem of 

air pollution? 

5) Are your crops or plants affected by the emissions from Lafarge? 

6) How are they affected? 

7) Do you think Lafarge is the cause of the problem?  

8) Has the cement plant taken responsibility for the possible harm it is causing to    

people‟s crops?  

9)  Are you aware of any measures Lafarge has taken to mitigate the harm caused? 

10) Do you find these measures that Lafarge has put in place helpful? 

11) What has been your experience concerning the removal of ground cover and top 

soil when clearing for limestone? 

12) Has Lafarge put mitigation measures to minimise the damage caused due to 

excessive excavation? 

13)  If there are measures put in place, what are they? 

14)  Are they being followed?  

15)  What practical example can you pinpoint when it comes to Lafarge‟s commitment 

to minimising the damage?  

16) Are the people of Freedom Park and Musamba benefitting from this company? 

17) How are they benefitting?  

18) What are the company‟s corporate social responsibilities?   

19) Is the community benefiting from the company‟s social responsibilities?  
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Appendix 3: Interview schedule for ZEMA official 

1) As an independent environmental regulator, do you monitor the activities Lafarge 

cement? 
2) How do you monitor the company? 

3) Is Lafarge adhering to the environmental regulations of the land? 

4) What are the practical examples that can be pinpointed to affirm Lafarge‟s adherence 

to environmental regulations? 

5) What penalty or penalties are given to cement companies that are not in compliance 

with the law? 
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Appendix 4: Interview schedule for clinics officials 

1) As a health institution around Lafarge cement plant, are there cases you have attended 

to as a result of Lafarge polluting the environment or anything of that sort?  

2) What were the cases all about? 

3) Was it established that Lafarge is the possible cause of these ailments?  

4) Have you taken any keen interest as a health institution to talk to Lafarge?  

5) If you have talked to the company‟s management, what has been their response 

concerning your discoveries at the health centre? 
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Appendix 5: Interview schedule for Lafarge workers 

1) Do you experience any pollution from the plant? 

2) What kind of pollution do you experience? 

3) How are you affected? 

4) Have you reported the problem to management? 

5) What has been their response? 

6) Has management put in place mitigation measures to minimise pollution? 

7) What are these mitigation measures? 

8) Is the company adhering to these mitigation measures? 

9) Do you find these mitigation measures helpful? 

10) How are they helpful? 

 

 


