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ABSTRACT   
Throughout the edge, mankind have discovered and mastered diverse form of energy, evolving 

from fire for lighting to electricity (Smil, 2004; DiLaura, 2008; McLamb, 2011). This 

continuous evolution have led to the improvement of the electricity sector, making available 

nowadays various electricity facilities such as thermal power station which were using fossil 

fuel as source of energy (Chappine, 2003; Atkinson, 2015). Unfortunately, the combustion of 

fossil fuel is accompanied by pollutant emission which have recently been associated with 

health issues and social disturbance amongst host community (White, 2015). In addition power 

station’s operation is followed by noise pollution, which have been revealed to be far above the 

World Health Organization authorized limitation, affecting hereby people’s health, living 

condition and economics (World development report, 1993; Kisku et al., 2006). Therefore, this 

research is an exploratory and empirical study which assesses and benchmark the socio-

economic effect of diesel and natural gas based power station in two host communities in 

Cameroon. To do so, power station’s generated noise and air pollution impact on host 

community’s health, setting and quality life have been assessed at Logbaba (Douala) natural gas 

power station and Ntarikon (Bamenda) diesel power station; then both power station have been 

compared and benchmarked based on international best practices, afterward. Data were 

collected through field observation, administration of semi-structured questionnaires and 

interview. The result shows that at Ntarikon and Logbaba power station, the effects of noise and 

air pollution on host community members varies according to the distance of living from them. 

As such, those who were living from 0 to 50 meter from the power station were more affected 

than those living at more than 250 meter from the power station. Therefore, at Ntarikon (first 

perimeters), the level of noise have been reported to be very high generating hereby serious 

annoyance, frequent sleep disturbances, difficulty to study and communication interferences 

amongst community members. At Logbaba (first perimeter) , the level of noise have been 

reported to be high generating hereby annoyance amongst community members but none of 

them have developed sleep disturbances, difficulty to study and communication interferences 

because of the power station operation. The benchmarking of Logbaba and Ntarikon power 

station demonstrate a 55% and 52.78% completion towards best practices for noise management 

and 92.85% and 50% completion toward best practices for air pollution management 

respectively. Amongst others, the study recommended the installation of a noise barrier all 

around Ntarikon power station. 

Keys words: host community, power station, externality, noise, air pollution. 



  

vi  

  

TABLE OF CONTENT 

 

DECLARATION .......................................................................................................................................... I 

CERTIFICATION ...................................................................................................................................... II 

DEDICATION ............................................................................................................................................ III 

ACKNOWLEDGEMENTS ..................................................................................................................... IV 

ABSTRACT .................................................................................................................................................. V 

TABLE OF CONTENT ............................................................................................................................ VI 

LIST OF TABLES ..................................................................................................................................... XI 

LIST OF FIGURES .................................................................................................................................. XII 

LIST OF ABBREVIATIONS ................................................................................................................ XV 

CHAPTER ONE 

INTRODUCTION ..................................................................................................................... 1 

1.1. BACKGROUND OF STUDY ...................................................................................................... 1 

1.2. STATEMENT OF THE PROBLEM ............................................................................................... 4 

1.3. OBJECTIVES OF THE STUDY ................................................................................................... 6 

1.3.1. Main objective ............................................................................................................... 6 

1.3.2. Specific objectives ......................................................................................................... 6 

1.4. RESEARCH QUESTIONS .......................................................................................................... 7 

1.5. SIGNIFICANCE OF THE STUDY ................................................................................................ 7 

1.5.1. Academic level .............................................................................................................. 7 

1.5.2. Research level ............................................................................................................... 7 

1.5.3. Policy level .................................................................................................................... 7 

1.5.4. Governmental level ....................................................................................................... 8 

1.5.5. Community level ............................................................................................................ 8 

1.5.6. Power station’s management ........................................................................................ 8 

1.6. SCOPE OF THE STUDY ............................................................................................................ 8 

1.7. ORGANIZATION OF THE STUDY .............................................................................................. 8 

1.8. DEFINITION OF TERMS ........................................................................................................... 9 



  

vii  

  

1.8.1. POWER PLANT / POWER STATION ....................................................................................... 9 

1.8.2. THERMAL POWER PLANT ................................................................................................... 9 

1.8.3. BENCHMARKING .............................................................................................................. 10 

1.9. DESCRIPTION OF THE STUDY AREA ...................................................................................... 10 

1.9.1. Description of Logbaba – Douala area of study ......................................................... 11 

1.9.2. Description of Ntarikon- Bamenda area of study ....................................................... 13 

CHAPTER TWO 

LITERATURE REVIEW AND THEORETICAL FRAMEWORK .................................. 15 

2.1. LITERATURE REVIEW .......................................................................................................... 15 

2.1.1 Conceptual literature ................................................................................................... 15 

2.1.2. Empirical literature ..................................................................................................... 18 

2.3. LEGAL FRAMEWORK ............................................................................................................ 23 

2.3.1. National law and decree ............................................................................................. 24 

2.3.2. International regulation .............................................................................................. 24 

2.4. THEORETICAL FRAMEWORK ................................................................................................ 24 

2.4.1. Theory of sustainability ............................................................................................... 24 

2.4.2. Corporate Social Responsibility Theory ..................................................................... 25 

2.4.3. Eco-Efficiency Theory ................................................................................................. 26 

2.4.4. ISO 14001:2004 Norms .............................................................................................. 27 

2.4.5. Best Practices Theory ................................................................................................. 27 

2.4.6. Benchmarking Concept ............................................................................................... 28 

2.5. CONCEPTUAL FRAMEWORK ................................................................................................. 28 

2.6. GAP IDENTIFIED IN THE LITERATURE ................................................................................... 30 

CHAPTER THREE 

METHODOLOGY OF STUDY ............................................................................................. 31 

3.1. MODEL SPECIFICATION ....................................................................................................... 31 

3.2. STUDY DESIGN .................................................................................................................... 32 

3.3. SOURCES OF DATA .............................................................................................................. 32 

3.3.1 Primary data sources ................................................................................................... 32 

3.3.2. Secondary data sources .............................................................................................. 32 

3.4. SAMPLING SIZE AND SAMPLING TECHNIQUES ..................................................................... 32 



  

viii  

  

3.5. STUDY POPULATION ............................................................................................................ 33 

3.6. SAMPLING SIZE ................................................................................................................... 33 

3.6.1. Ntarikon 20MW power station .................................................................................... 34 

3.6.2. Logbaba 30 MW power station ................................................................................... 34 

3.7. METHOD OF DATA COLLECTION ......................................................................................... 35 

3.7.1 Objective #1: Examine the impact of power stations’ generated air pollution and noise 

on host communities’ health ...................................................................................... 36 

3.7.2 Objective #2: Assess the impact of power stations’ generated air pollution and noise 

on host communities’ setting and quality of life; ....................................................... 36 

3.7.3 Objective #3: Compare diesel and natural gas power stations based on their impact 

on host communities’ health, setting and quality of life; ........................................... 37 

3.7.4 Objective #4: Benchmark diesel and natural gas power station based on international 

best practices ............................................................................................................. 37 

3.8. VIABILITY AND RELIABILITY OF INSTRUMENT ..................................................................... 37 

3.8.1. Ethical consideration .................................................................................................. 38 

3.9. ANALYTICAL APPROACH ..................................................................................................... 38 

CHAPTER FOUR 

DATA ANALYSIS, RESULTS AND DISCUSSION ............................................................ 39 

4.1. PRESENTATION OF DATA ..................................................................................................... 39 

4.2. DEMOGRAPHIC DISTRIBUTION OF RESPONDENTS ................................................................ 39 

4.2.1. Gender of respondents ................................................................................................ 39 

4.2.2. Age Group of Respondents .......................................................................................... 40 

4.2.3. Occupation of Respondents ......................................................................................... 41 

4.2.4. Respondents’ Distance of Living from the Power Station .......................................... 42 

4.3. DESCRIPTIVE STATISTICS .................................................................................................... 42 

4.3.1. What impacts do power station’s generated noise have on the surrounding 

communities’ health, setting and quality of life? ....................................................... 43 

4.3.2. What impacts do power station’s generated air pollution have on the surrounding 

communities’ health, setting and quality of life? ....................................................... 50 

4.3.3. How the others identified externalities were affecting the host Community? ............. 54 

4.4. COMPARISON BETWEEN DIESEL AND NATURAL GAS BASED POWER STATION ....................... 58 

4.4.1. Comparison based on the power stations’ noise impact on host communities ........... 58 



  

ix  

  

4.4.2. Comparison based on the power stations’ air pollution impact on host communities.

 .................................................................................................................................... 61 

4.4.3. Comparison based on the power stations’ others externalities impact on host 

communities ............................................................................................................... 63 

4.5. BENCHMARKING OF POWER STATION BASED ON INTERNATIONAL BEST PRACTICES ............. 65 

4.5.1. Best practices for noise management. ......................................................................... 66 

4.5.2. Best practices for air pollution management. ............................................................. 68 

4.5.3. Benchmarking of the selected power station toward the international best practices.

 .................................................................................................................................... 69 

4.6. DISCUSSION OF FINDINGS .................................................................................................... 70 

4.6.1. What impacts do power station’s generated noise have on the surrounding 

communities’ health, setting and quality of life? ....................................................... 71 

4.6.2. What impacts do power station’s generated air pollution have on the surrounding 

communities’ health, setting and quality of life? ....................................................... 72 

4.6.3. Comparison between diesel and natural gas based power station ............................. 73 

4.6.4. Benchmarking of thermal power station ..................................................................... 74 

4.7. IMPLICATIONS OF FINDINGS ................................................................................................. 74 

4.8. LIMITATION OF THE STUDY .................................................................................................. 74 

CHAPTER FIVE 

SUMMARY OF FINDINGS, CONCLUSION AND RECOMMENDATION ................... 75 

5.1. SUMMARY OF FINDINGS ...................................................................................................... 75 

5.1.1. Examine the impact of power stations’ generated noise` on host communities’ health, 

setting and quality of life; .......................................................................................... 75 

5.1.2. To examine the impact of power stations’ generated air pollution on host 

communities’ health, setting and quality of life ......................................................... 76 

5.1.3. Compare diesel and natural gas power stations based on their impact on host 

communities’ health, setting and quality of life ......................................................... 76 

5.1.4. Benchmark diesel and natural gas power station based on international best practices

 .................................................................................................................................... 77 

5.2. CONCLUSION ....................................................................................................................... 77 

5.3. RECOMMENDATION ............................................................................................................. 78 

5.3.1. To the power station’s management ........................................................................... 78 



  

x  

  

5.3.2. To local communities .................................................................................................. 78 

5.3.3. To policies maker/ the government ............................................................................. 78 

5.4. SUGGESTION FOR FURTHER INVESTIGATION ........................................................................ 79 

REFERENCES ........................................................................................................................................... 79 

APPENDICES ............................................................................................................................................. 89 

 

  



  

xi  

  

LIST OF TABLES 
 

Table 2.1 Recapitulation of noise induced social disturbance (World Health Organisation ....... 22 

Table 2.2 Likert item representation (Brown S. , 2010) ............................................................... 35 

Table 4.1 Rating system (Confederation of Indian Industry (CII), 2010) .................................... 69 

Table 4.2 Rating of Logbaba and Ntarikon power station. Source: Field study .......................... 69 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

xii  

  

LIST OF FIGURES 

Figure 1.1 Logbaba power station and overview of the host community. Image courtesy from 

google map ............................................................................................................................ 12 

Figure 1.2 Bamenda power station and overview of the host community. Image courtesy from 

google map ............................................................................................................................ 14 

Figure 2.1 Conceptual framework (sorvari et al., 2011). ..................................................................... 29 

Figure 3.1 Schematic representation of the model used in this work. ................................................ 31 

Figure 4.1 Gender distribution of respondents. Source: field study, 2017 ........................................ 39 

Figure 4.2 Area of living ntarikon bamenda. Source: field study, 2017 ............................................ 40 

Figure 4.3 Age group distribution of respondents. Source: field study, 2017 .................................. 40 

Figure 4.4 Occupation of respondents. Source: field study, 2017 ...................................................... 41 

Figure 4.5 Respondents’ distance of living from the power station. Source: field study, 2017 .... 42 

Figure 4.6 Source of noise before/after the power station installation within ntarikon community. 

Source: field study, 2017. ................................................................................................... 43 

Figure 4.7 Source of noise before/after the power station installation within logbaba community. 

Source: field study, 2017 ..................................................................................................... 44 

Figure 4.8 Host community’s perceptions of noise disturbance; ntarikon. Source: field work, 

2017. ....................................................................................................................................... 45 

Figure 4.9 host community’s perceptions of noise at logbaba. Soure: field work, 2017. ................ 46 

Figure 4.10 Impact of noise on the host community’s living condition; ntarikon. Source: field 

study, 2017. ........................................................................................................................... 47 

Figure 4.11 Impact of noise on the host community’s living condition depending on the distance 

of living from the power station; ntarikon. Source: field study.................................... 48 

Figure 4.12 Impact of noise on the host community’s health depending on the distance of living 

from the power station; ntarikon.source: field study. ..................................................... 49 

Figure 4.13 Impact of noise on the host community’s health depending on the distance of living 

from the power station; logbaba. Source: field study, 2017. ........................................ 50 



  

xiii  

  

Figure 4.14 Indicator of air pollution in the power station neighborhood; ntarikon. Source: field 

study, 2017. ........................................................................................................................... 51 

Figure 4.15 Indicator of air pollution in the power station neighborhood; logbaba. Source: field 

study, 2017. ........................................................................................................................... 52 

Figure 4.16 Impact of air pollution on the host community’s health at ntarikon source: field 

study, 2017. ........................................................................................................................... 53 

Figure 4.17 Impact of air pollution on the host community’s health at logbaba. Source: field 

stud, 2017. .............................................................................................................................. 54 

Figure 4.18 Host community’s perception of the power station generated heat and vibration and 

their effect; ntarikon. Source: field study, 2017. ............................................................. 55 

Figure 4.19 Percentages of the majority of participant vis a vis the host community’s perception 

of the power station generated heat and vibration and their effect; ntarikon. Source: 

field study, 2017. .................................................................................................................. 55 

Figure 4.20: Percentages of majority of respondents vis a vis the impact of vibration; ntarikon. 

Source: field study, 2017. ................................................................................................... 56 

Figure 4.21 Host community’s perception of the power station generated heat and vibration and 

their effect; logbaba. Source: field study, 2017. ............................................................. 57 

Figure 4.22 Percentages of the majority of participant vis a vis the host community’s perception 

of the power station generated heat and vibration and their effect; logbaba. Source: 

field study, 2017. .................................................................................................................. 57 

Figure 4.23 Percentages of majority of respondents vis a vis the impact of vibration, logbaba. 

Source: field study, 2017. ................................................................................................... 58 

Figure 4.24 Comparison of logbaba and ntarikon communities’ perception of noise. Source: 

field study, 2017. .................................................................................................................. 59 

Figure 4.25 Comparison of logbaba and ntarikon noise related social disturbance incidences. 

Source: field study, 2017 ..................................................................................................... 60 

Figure 4.26 Comparison of logbaba and ntarikon noise related effects on host community health. 

Source: field study, 2017. ................................................................................................... 61 



  

xiv  

  

Figure 4.27 Comparison of logbaba and ntarikon power station’s air pollution evidences in the 

power station neighborhood. Source: field study, 2017. ............................................... 62 

Figure 4.28 Comparison of logbaba and ntarikon power station’s air pollution effects on 

communities’ health. Source: field study, 2017. ............................................................. 63 

Figure 4.29. Comparison of logbaba and ntarikon power station’s others externalities observed 

in the neighborhood. Source: field study, 2017. ............................................................. 64 

Figure 4.30. Comparison of logbaba and ntarikon power station’s vibration effects on 

communities’ quality of life and setting. Source: field study, 2017 ............................ 65 

 

 

 

 

 

 

 

  



  

xv  

  

LIST OF ABBREVIATIONS 
 

AEEP  Africa-EU Energy Partnership 

ENEO  Energy of Cameroon 

ESIA  Environmental and Social Impact Assessment 

GHG  GreenHouse Gas 

IEA   International Energy Agency 

LFO   Light Fuel Oil 

MSc   Master of Science 

MW   Megawatt 

PAID - WA Pan African Institute for Development – West Africa 

TTS   Temporary Threshold Shift 

WHO  World Health Organization 

 



  

1  

  

CHAPTER ONE  
 

INTRODUCTION  

1.1. Background of Study  

During the long span of prehistory (from about 2.5 million years to 900 BCE), Humans relied 

only on its somatic energy, using muscles to secure basic food supply, improve shelters and 

acquire meager material possessions (Smil, 2004). In the same period, approximately 250,000 

years ago, humans discovered and mastered the first extra somatic energy: the fire, for warmth, 

cooking and light (Smil, 2004). During this period, mankind used biomass as source of energy 

for lighting (McLamb, 2011). Later, during the ancient history (about 4000 years ago), the earliest 

lighting oils were made from olives, seeds and animals (DiLaura, 2008). Indeed, throughout the 

Mediterranean, by 3,000 years ago, olive and sesame oils were burned in small lamps, sometimes 

with a wick formed from a rush or twisted strand of linen for lighting household (DiLaura, 2008). 

Animal oils were more common in Northern Europe, where oil was obtained from fish and whales 

and burned through lamps and torches to enlighten households and city (DiLaura, 2008). As a 

matter of fact, the ancient history marked the evolution of energy’s sources biomass to animal 

and vegetal oils, to generate light.  

Despite this evolution, humans were not yet satisfied. Accordingly, mankind’s curiosity had led 

to the discovery of what later gave birth to the electric current: the static electricity. Indeed, 

discovered, around 500 B.C, by Thales of Miletus, static electricity is electricity that collects on 

the surface of something and does not flow as a current and can cause a mild shock if you touch 

it (McLendon, 2014; Meireles, 2015). As such, Thales provided that by rubbing amber with a 

piece of fur, that amber could attract lightweight objects (like feathers) to itself; putting thereby 

in evidence the principle of static electricity (Bos, 2014; McLendon, 2014). However, it is only 

during the first industrialization period, that what is nowadays known as electricity became 

enough viable to be generated using technology (Atkinson, 2015). Thereupon, in 1831, Michael 

Faraday invented the electric dynamo -a crude power generator- which solved the problem of 

generating electric current in an ongoing and practical way (Atkinson, 2015). Indeed, dynamos 

were the first electrical generators capable of delivering power for industry, and the foundation 
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upon which many other later electric-power’s conversion devices were based, including the 

power stations (Henry, n.d.). Subsequently, in the late 1860s, the first formal hydro-electric power 

station was designed and built by Lord Armstrong in his Cragside house in England and the 

electricity supplied was used for lighting, heating, producing hot water and run an elevator (Tyne 

& Wear, 2013). Nevertheless, the electricity generated were merely used within the area of 

production. Later, in 1866, the first world’s coal-fired power station was developed by Werner 

von Siemens, introducing thereby the use of fossil fuel as source of energy to generate as well as 

supply electricity at a bigger scale than the above mentioned hydro-electric power station 

(Termuehlen & Emsperger, 2003). The first industrial period have thereby driven the 

vulgarization of power stations as instrument to generate electricity at a large scale.   

The second industrial period (1870 -1914), for its part, was another great leap forward in 

technology and society (Chappine, 2003). New innovation in steel production, petroleum and 

electricity facilities led to the development of thermal power plants worldwide (Chappine, 2003). 

Subsequently in 1882, the world's first public steam-driven electricity generating power station 

was designed and built by Thomas Edison in London (Harris, 1982). This central station began 

to supply electrical power to various industry and city in England (Harris, 1982). The second 

industrial period have, therefore, favored the enhancement of power station facilities, enabling 

the generation of electricity at a bigger scale than before, providing as such electric power to 

various industry and entire city. Unfortunately, this period was accompanied by series of socio-

economic and environmental disturbances. In this regard, the poet Blake (1810) epitomized 

vividly the industrial revolution as simply a time of environmental degradation (White, 2015). 

Indeed, the industrial revolution marks a key shift in the relationship between humanity and the 

environment, introducing the large-scale use of fossil fuels, a greater consumption of natural 

resources, increased pollution and resource depletion (White, 2015).   

In the 20th century, the development of high technology have led to the soaring of power stations 

worldwide. As such, around 1939, the first diesel-fired generator was erected in Neuchatel, 

Switzerland, by the former BBC and ten years later, the first formal natural gas power station was 

installed in the USA (the Oklahoma gas & Electric, belle isle station) (Malhotra, 2012). These 

Light Fuel Oil (LFO) and natural gas based power station had erupted as a means to overcome 

the identified impacts of coal-fired power station on the environment and the surrounding 
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community’s health. Subsequently, developing countries, who were facing an electricity crisis 

due to high population growth, poverty (inaccessibility  and needs for economic development, 

have taken a pace forward to improve on their electricity infrastructures based on the installation 

of cleaner thermal power stations (International Energy Agency (IEA), 2014). Accordingly, in 

Sub-Saharan Africa, the electricity production through natural gas and oil based power station 

have evolved respectively from 0.1% (1971) to 8.6% (2014 ) and from 3.7% (1971) to 4.3% 

(2014). The same source revealed that in the Republic of Cameroon, the electricity production 

through natural gas and oil based power station, have evolved respectively from 0% (1971) to 

12.9 % (2014) and from 2.7% (1971) to 12.8% (2014). (World Bank, 2014). Alongside with the 

need to improve on the national economic using cleaner energy, the Republic of Cameroon have 

initiated the installation or the rehabilitation of several thermal power stations throughout the 

country. Subsequently, in 2011 a 20MW diesel power station have been installed at Ntarikon 

(Bamenda) and in 2015 a 30 MW initially diesel power station have been turned into natural gas-

based power station at Logbaba (Douala). Unfortunately, those power stations have been installed 

within local communities generating hereby various socio-economic and environmental 

disturbances. About that, Kumar et al. (2013) revealed that, amongst the classic environmental 

impacts, power station installed within community are generating serious socio-economic 

disturbances varying from sleep disturbance to heart attack. Nevertheless, in Cameroon, none 

credit has been given to the “socially disturbing” character of thermal power station. Indeed, most 

often the assessment of power station’s impact on host community is done in the frame of 

environmental and social impact assessment (ESIA) (as prescribed by the law n⁰ 96/12 of the 

05th August 1996 of the framework law for environmental management; Art17 paragraph 1). In 

that context, merely only the construction phase of thermal power station receive the entire 

consideration, neglecting hereby the operational/exploitation phase which has been characterized 

as been the period of higher level of pollution in electricity sector (Kumar et al., 2013).  

Consequently the power station’s exploitation phase is also the period within which the negative 

impact on host community is the most palpable. In addition, as power station emits greenhouse 

gas responsible of the global warming phenomenon, researches were more focused on the 

environmental impact of power station. Indeed, researches have been undertaken to either assess 

the diesel power plants’ carbon dioxide emission and provide means for pollution reduction 

(Tamba et al., 2013) or improve on diesel power station’s energy efficiency with as sub-objective 
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the reduction of greenhouse gas emission (Fotsing et al., 2014). None great attention has been 

given to the assessment of natural gas power station’s effects on the host community, as it is 

known to be a cleaner units compared to diesel power station in term of energy and environmental 

efficiency. Therefore, this research seeks to bridge the gap existing, at the national level between 

the socioeconomic impact of power station during the exploitation phase and the power station’s 

environmental efficiency. In this frame, this study is an attempt to enlighten how diesel and 

natural gas based power stations adversely affect host communities’ health, setting and quality 

of life in one hand and then provide mean for the reduction of the identified negative impacts.  

1.2. Statement of the Problem   

In its “Vision 2035”, the Republic of Cameroon set as its main target to become an emerging 

country (Africa-EU Energy Partnership (AEEP), 2013). So to go along with the Sustainable 

Development Goal 7 which aims at “ensuring access to affordable, reliable, sustainable and 

modern energy for all” (United Nations, 2015), the Republic of Cameroon has set as one sub-

targets to achieve access to electricity throughout the country by 2035 (AEEP, 2013). However, 

this vision should not jeopardize the citizen’s right to a healthy and quality environment. 

Unfortunately, even though the access to electricity plays a crucial role in modern society (Liu et 

al, 2010) as it is a means for poverty alleviation and economic development (Kanagawa & 

Nakata, 2008; UNDESA, 2014), the burning of fossil-fuel for electricity generation usually 

results in about 37.8% of all Green House Gas (GHG) emissions in the atmosphere mostly in the 

form of carbon-dioxide (CO2) (Das & Paul, 2015) which is well-known to be responsible of the 

global warming phenomenon and which have also been recently proven to have harmful effect 

on humans health, animals and plants (Lora & Salomon, 2005). In addition, at least 42% of CO2 

emissions in the world have been sourced by power plants only in 2013 and the generated 

emission have been reported to be responsible of 55.78% of respiratory illness amongst host 

community’s members (Jos et al., 2013). Indeed, the World Bank on the World Development 

report (1993) revealed that these emitted gases are related to sickness like respiratory infections, 

otitis-media, bronchitis, respiratory chronic obstructive and asthma amongst the thermal power 

station’s host community as well as the power station’s workers. The same report revealed that, 

after only one years of continuous exposure, host community’s members could developed any of 

the above mentioned sickness (World development report, 1993). In addition, in India, a study 
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carried out on air pollutant coming from the combustion of fossil fuel revealed that 66% of the 

total premature deaths amongst the power plants’ host community members are related to the air 

pollution coming from the power plants (Mukhopadhyay et al., 2005).   

Beside the greenhouse gas emitted, acoustic disturbances are one of the most prevalent challenge 

of power station’s operation which affect workers as well as the surrounding community. 

Accordingly, a research carried out in India, on noise level of a medium scale thermal power 

plant, divulgate that power plant is one of the noisiest factories (Kisku & Bhargava, 2006). 

Indeed, the latter revealed that in thermal power station unit, the lowest average noise is about 

70.37 dB and the highest is about 95.91 dB (Kisku et al., 2006). However, the World Health 

Organization (WHO, 1999) has established the standard noise level in industrial facilities at 70db 

and added that beyond this level the noise generated become harmful for both workers and 

surrounding community. As such, the WHO (1999) provide that noise can generate hearing 

impairment, annoyance, sleep disturbance, communication disturbance and in the worst case 

hypertension and cardiovascular diseases. Latter, Kisku et al. (2006) explain that excessive 

exposure to harmful noise can lead to auditory fatigue or a temporary threshold shift (TTS) 

amongst power station workers as well as the host community. Then, repeated insults of excessive 

noise can transform this TTS into a permanent threshold shift (Kisku et al., 2006).   

Based on the above mentioned adverse impacts, local communities do not want to have power 

station facilities in their neighborhood. Indeed, through a report annually published by the 

Australian government (the National Pollutants Inventory), several community in Australia have 

initiated a procedure to request either the closure of power stations or ask for its replacement by 

a renewable power facilities (Shearman, 2016). The same trend has been observed in Zimbabwe 

were the community members of Dema have manifested their wishes to see the removal of the 

installed 100MW power station from their neighborhood (Mpofu & Mambo, 2016).  

Nevertheless, despite those alarming fact, the need to develop have incited developing countries 

to focus most on the expected results neglecting hereby the various resulting externalities. 

Subsequently, during the past two decades, the harmful environmental and social effects of power 

station were ignored and undervalued, as economic aspects were given the first priority 

(Chatzimouratidis & Pilavachi, 2008). Today, as figures of serious health and environmental 
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problems relating to power plant operation rise, for both employees and the host community, 

those negative impacts can no more be ignored (Chatzimouratidis et al., 2008). In this regard, 

various research carried out in Greece, India and Kenya have examined the impact of power 

station, revealing thereby a positive correlation between health/environmental issues and power 

plants related emission (air pollution and noise) (Mukhopadhyay et al., 2005; Mariita, 2002; 

Fotourehchi, 2015; Chatzimouratidis et al., 2008).   

At the national level, the negative socio-economic effects of the power station’s operation are 

greatly either under-estimated or ignored. Subsequently none formal study have been carried out 

to explore power station’s negative externalities. Therefore, this study is an attempt to enlighten 

the impact of diesel and natural gas based power stations on surrounding communities’ health, 

setting and quality of life. As such what are the impact of diesel and natural gas based power 

station on the host community? What can be done to minimize those adverse impacts? Then 

between diesel and natural gas based power station which is the most advisable in term of its 

impact on local community?  

1.3. Objectives of the Study  

1.3.1. Main objective 

The main objective of this study is to assess and benchmark thermal power station’s 

socioeconomic externalities.  

1.3.2. Specific objectives 

The specific objectives are the following:  

 To examine the impact of power stations’ generated noise` on host communities’ health, 

setting and quality of life;  

 To examine the impact of power stations’ generated air pollution on host communities’ 

health, setting and quality of life;  

 To compare diesel and natural gas power stations based on their impact on host 

communities’ health, setting and quality of life;  

 To benchmark diesel and natural gas power station based on international best practices  
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1.4. Research Questions  

The following research questions were relevant for this study:  

 What impacts do power station’s generated noise have on the surrounding communities’ 

health, setting and quality of life?  

 What impacts do power station’s generated air pollution have on the surrounding 

communities’ health, setting and quality of life? 

 What are the differences/similarities between diesel and natural gas power stations with 

regards to their impact on host communities’ health, setting and quality of life? 

 What best practices can be proposed to minimize power station’s negative impact on the 

host community?  

1.5. Significance of the Study  

1.5.1. Academic level 

To the academics, this study will serve as an academic requirement for the award of a master of 

science in sustainable development.  

1.5.2. Research level 

This research will contribute to the literature on best practices guided towards the reduction of 

power station’s negative impacts on the neighboring community in Cameroon. This study will 

provide a means for the understanding of power station by-products’ impacts on the neighboring 

community members and thus provide rational and operational responses that could be 

implemented to address the negatives effects of power station.  

1.5.3. Policy level 

This study will help to support, encourage and promote the establishment of appropriate policies 

to guide thermal power plants management from the construction phase to the exploitation phase. 
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1.5.4. Governmental level   

The regulatory bodies such as the Ministry of Water and Energy (MINWE) and the Ministry of 

Environmental Protection and Technological Development (MINEPTD), can use the study 

findings to improve in the framework for regulation. This study will also create monograph which 

could be replicated in other thermal power plants within the country. 

1.5.5. Community level  

By understanding of the potential impacts of power station generated noise and air pollution, 

community is sensitize on the dangers of living around electricity facilities. They will be inform 

on the community-level actions to protect their health and the environment. 

1.5.6. Power station’s management 

It will help power station’s staff to know how to mitigate power station’s externalities impact on 

the surrounding community, in one hand, and their worker, in the second. 

1.6. Scope of the Study  

There is so many power station of capacity less than 50 MW in Cameroon. This study is centered 

just on two of these power stations which are the 20 MW LFO based power station in Ntarikon 

(North-West region), and the 30 MW natural gas based power stations in Logbaba (Littoral 

region). These power stations have been chosen for this research because they are located within 

community of relatively high density, both of them are using fossil fuel as source of energy and 

data availability at the level of power stations managers. Based on the thematic of this research 

which was to assess and benchmark thermal power station impact on host communities, two 

community were concerned Logbaba and Ntarikon power station’s host communities. Only those 

living within a perimeter of 250 meters from power station were concerned by this research and 

data collection have been carried out in July 2017. 

1.7. Organization of the Study  

For analytical purpose and easy understanding, this study is divided in five chapters. Each chapter 

examines different themes of the study. Chapter one is the introductory part of the study and 
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provides information on the study focusing on the background of the study, problem statement, 

objectives and significance of the study. Chapter two presents review of literature and the 

theoretical framework of the study while Chapter three discusses methodology and analytical 

approach for the study. Chapter four presents data analysis, interpretation and discussions of the 

results from the data collected. Lastly, chapter five presents the conclusion and recommendations.  

1.8. Definition of Terms  

1.8.1. Power Plant / Power Station  

According to (Omoregbee, 2015), power plant is “a facility for the generation of electric power. 

At the center of nearly all power stations is a generator, a rotating machine that converts 

mechanical energy into electrical energy by creating relative motion between a magnetic field 

and a conductor.” Then, for (Romański, 2016), power plant (also referred to as a generating 

station, power station, powerhouse, or generating plant) is an industrial facility for the generation 

of electric power. Another source revealed that power plant is a complex of structures, machinery 

and associated equipment for generating electricity energy from another source of energy, such 

as Coal, Biomass, Gas, Hydrocarbons (JYOTECH, 2015). Then, most power stations contain one 

or more generators, a rotating machine that converts mechanical power into electrical power 

(JYOTECH, 2015). In the context of this research power plant were considered as a facility for 

the generation of electric power. 

1.8.2. Thermal Power Plant  

According to the (Oregon Laws, 2001) “Thermal power plant means an electrical facility using 

any source of thermal energy with a nominal electric generating capacity of 25 megawatts or 

more, for generation and distribution of electricity, and associated transmission lines, including 

but not limited to a nuclear-fueled, geothermal-fueled or fossil-fueled power plant, but not 

including a portable power plant the principal use of which is to supply power in emergencies”. 

Kumar et al. (2013) for its parts define thermal power plant as a power plant in which the prime 

mover is steam driven (Kumar et al., 2013). Water is heated, turns into steam and spins a steam 

turbine which drives an electrical generator (Kumar et al., 2013). After it passes through the 

turbine, the steam is condensed in a condenser and recycled to where it was heated; this is known 
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as a Rankine cycle (Kumar et al., 2013). In the context of this study, thermal power station is an 

electrical facility using nuclear-fuel, geothermal-fuel or fossil-fuel as source of thermal energy 

for the generation and distribution of electricity. 

1.8.3. Benchmarking  

According to (Epper, 1999) benchmarking is “A systematic way of self-evaluating, learning from 

others and improving what you do”. The Tertiary Education Quality and Standard Agency 

(TEQSA, 2015) has defined benchmarking as a structured, collaborative, learning process for 

comparing practices, processes or performance outcomes. Its purpose is to identify comparative 

strengths and weaknesses, as a basis for developing improvements in academic quality. The same 

source revealed that Benchmarking can also be defined as a quality process used to evaluate 

performance by comparing institutional practices to sector good practice (TEQSA, 2015). Then 

the Scott (2011) revealed that benchmarking is a continuous and systematic process of comparing 

products, services, processes and outcomes with other organizations or exemplars, for the 

purpose of improving outcomes by identifying, adapting and implementing best practice 

approaches (Scott, 2011). In the context of this study, benchmarking is a systematic way 

evaluating, learning and improvement of processes or activities.  

1.9. Description of the study area  

The Republic of Cameroon is in the extreme north-eastern end of the Gulf of Guinea, between 

longitudes 8° and 16° East and latitudes 2° and 13° North (PAMO, 2007). Cameroon is divided 

into 10 regions namely Far North, Center, East, West, North-West, South-West, South, Adamawa 

and Littoral. The Republic of Cameroon counted about eight public thermal power stations in 

2015 (ENEO, 2017), unequally distributed throughout the country. Those which are of interest 

for this research were two power stations: the natural gas based power station of Logbaba (Douala 

- Littoral) and diesel based power station of Ntarikon (Bamenda - North-West). As such, the cases 

study of this research were Logbaba and Ntarikon power stations’ host communities. The survey 

has been conducted amongst the host communities located within a distance of 250 meters from 

the power station.  
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1.9.1. Description of Logbaba – Douala area of study  

Douala is the largest city in Cameroon and its economic capital. It is also the capital of 

Cameroon’s littoral region. 

Climate 

The city is located on the banks of Wouri River, the two sides linked by Bonaberi Bridge. Douala 

features a tropical monsoon climate with relatively consistent temperature throughout the course 

of the year, though the city experiences somewhat cooler temperatures in july and August. 

Douala typically features warm and humid conditions with an average annual temperature of 

27⁰.0C (80.6⁰F) and average humidity of 83% (World Weather Information Service - WWIS, 

2016). Douala sees plentiful rainfall during the course of the year, experiencing an average 

roughly 3,600 millimeters (140 in) of precipitation per year (WWIS, 2016) its driesr month is 

December when on average 28 millimeters (1.1in) of precipitation falls, while the wettest month 

is August, when average nearly 700 millimeters of rains falls (WWIS, 2016) 

Population 

With 1.9 million inhabitants in 2005, Douala is the most populated city of Cameroon (BUCREP, 

2005). Then; according to the same source, Logbaba city (Douala) counts about 225.465 

inhabitants.  

Socio-economic status  

Logbaba is a very cosmopolitan area constituted of various tribes, Bamiléke, Bamenda, Bassa, 

Douala etc (WWIS, 2016). People are from different origins and are practicing various activities 

such as house help, civil servant, business, civil servant etc. In that area, beside their formal 

activities, people are practicing small business within their area of living (bar, call box, food 

seller etc) (WWIS, 2016). 

Infrastructure evolution 
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At the early creation, Logbaba power station was a diesel power station but since the beginning 

of the extraction of natural gas at Logbaba, the power station have been turned under natural 

gas power station in 2015. Owned by the government of Cameroon and managed by the 

company ENEO, this power station is since 2015 a natural gas based thermal power station. 

 

Figure 1.1 Logbaba power station and overview of the host community. Image courtesy from 

Google map 
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1.9.2. Description of Ntarikon- Bamenda area of study 

Population  

Bamenda is a city in the Northwest Cameroon and capital of the Northwest region. The city had a 

population of about 500.000 people and is located 366 kilometers North-west of the Cameroonian 

capital, Yaounde. Bamenda is known for its cool climate and scenic hilly location. Ntarikon, for 

its part, accounted 15.589 inhabitants in 2005 (BUCREP, 2005).  

Climate  

Bamenda has a tropical type climate. With two rainy and two dry season, Bamenda has an annual 

temperature of 21.5⁰C and the annual average precipitation reach 2.145 millimeters. The 

precipitation varies by 374 mm between the driest month and the wettest month. The variation in 

temperatures throughout the years is 2.9⁰C. With an average of 23.0⁰C, March is the warmest 

month. The coolest month of the years is July with an average temperature of 20.1⁰C.  

Socio-economic status 

Besides being noted as the political hot bed of Cameroon, Bamenda has also come to be noted for 

its active civil society, with the presence of several civil society organizations and Trade Unions. 

These mostly take the form of social, cultural and economic interest group and associations. Many 

international non-governmental organizations equally have a representation in Bamenda 

(Bamenda City Council, n.d). 

Bamenda’s environmental and natural resources/natural resources, notably water and land 

resources, require urgent attention in order to safeguard and maximize their usefulness both in the 

short and long run (Bamenda City Council, n.d). The general tendency had been for most 

institutions to focus their attention on the rural area, thereby leaving the city to itself in terms of 

efforts required to access land and water resources (Bamenda City Council, n.d).  

According to the World Health Organization, Bamenda is the most polluted city in Africa in terms 

of PM 2.5 particulate matter. 
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Figure 1.2 Bamenda power station and overview of the host community. Image courtesy from 

Google map 
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CHAPTER TWO  
 

LITERATURE REVIEW AND THEORETICAL FRAMEWORK  

2.1. Literature Review  

A Thermal Power Plant is a complex engineering system which provides electric power for 

domestic, commercial and industrial use (Kajal & Tewari, 2011). Then, as every industrial system, 

the raw material is processed through various machines to achieve the final product (Kajal & 

Tewari, 2011). In the case of thermal power station, fossil fuel are processed through generators, 

boiler, furnace or stream-driven engines to generate electricity (Kajal & Tewari, 2011). 

Unfortunately, as every process, thermal power stations are also generating externalities (air 

pollution, noise and vibration) which can definitely affect the host community’s living conditions 

as well as their health.  

2.1.1 Conceptual literature 

2.1.1.1. Thermal power station generated air pollution and impact on people.  

In 2008, the World Bank through the Environmental, Health, and Safety (EHS) Guidelines for 

thermal power plants revealed that the various externalities related to power station’s exploitation 

are primarily: Greenhouse Gas (GHG) emission, effluents generation and noise (World Bank – 

International Finance Corporation, 2008). In this regards, numerous researchers (Athar et al., 2010; 

Kisku & Bhargava, 2006; Tamba et al., 2013) have undertaken further exploration of those issues. 

Indeed, a research conducted in Pakistan, by Doctor Makshoof Athar and its counterpart Mahboob 

Ali and Misbahul Ain Khan, on the gaseous and particulates emission from thermal power plants 

in Pakistan have assessed four diesel thermal power stations and monitored the stack emissions 

for critical air pollutants carbon monoxide, carbon dioxide, oxides of nitrogen, sulfur dioxide, and 

particulate matter. This study revealed that except from the nitrogen oxides, the other air pollutants 

are beyond the World Bank permissible limit for thermal power plants’ emissions (Athar et al., 

2010). Accordingly, the study provide that for 1 month of constant plants load diesel based power 

plants release about 12, 2 mg/m3 of CO2; 3,031mg/m3 of SO2 and 299mg/m3 of CO (Athar et al., 

2010) which all three are beyond the World Health Organization human health exposure limit 
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respectively 9mg/m3 of CO2; 2,000mg/m3 of SO2 and 164mg/m3 of CO for one month of 

continuous operation (WHO, 2005). Subsequently, those pollutants can cause serious threat to 

human health. Indeed, according to a WHO assessment of the burden of disease due to air 

pollution, more than 2 million premature deaths each year can be attributed to the effects of the 

burning of fossil fuel (WHO, 2005). Later, Driscoll et al. (2014) add that air pollution can cause 

adverse health effects such as chronic bronchitis; non-fatal heart attacks; hospitalizations for 

cardiopulmonary disease, asthma or cardiovascular events and the risk of vulnerability is higher 

amongst people living closer to the source of pollution. Unfortunately more than half of this 

disease burden is borne by the populations of developing countries as measures of prevention or 

remedies are not always taken into consideration (Driscoll et al., 2014)  

In Zimbabwe, an article on diesel-based power station, posted in The Zimbabwe Independent 

website, revealed that power station’s operations are accompanied by air pollution as well as noise 

and vibration, disturbing thereby the power station’s host community (Mpofu & Mambo, 2016). 

This article provides that “even at 2.5 kilometers from the power station, the pungent smell of 

diesel hangs in the air while the whirring sound of generators is still perfectly audible” (Mpofu & 

Mambo, 2016). This article also revealed that the evidence of pollution coming from power station 

is unassailable (Mpofu & Mambo, 2016). Indeed, other than the thick smoke emanating from 

power plant, trees around the area are generally covered in black soot (Mpofu & Mambo, 2016). 

Subsequently, the surrounding community generally inhaled low quality air due to the emitted gas 

which can have adverse effects on health, particularly among people with respiratory illnesses 

(Mpofu & Mambo, 2016). In addition, high levels of exposure to contaminated environments have 

been linked with increased respiratory problems, while long-term exposure may affect lung 

function and increase the response to allergens in sensitive people (Mpofu & Mambo, 2016).  

In Cameroon, a study carried out on Carbon Dioxide Emissions from Thermal Power Plants in 

Cameroon: A Case Study in Dibamba Power Development Company by (Tamba et al., 2013) 

provide that electricity production (with fossil fuels combustion) are the main sectors identified to 

contribute to the emission of CO2 in Cameroon. This research revealed that for one month of 

operation carbon dioxide emission range from 1.945 – 28.399 kilotons in diesel-based power 

station (Tamba et al., 2010). Then as the government vision also aims at reducing the ecological 
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footprint of industrial facilities, the issue of CO2 emissions in thermal power plants has become 

the focus of Cameroon’s environmental policies (Tamba et al., 2013). 

2.1.1.2. Thermal power station generated noise and impact on people 

Noise pollution is one of the consequences of our modern life. Light industry is found to be one of 

the major source of noise pollution in our today’s world (Ravichandran et al., 2009). About that a 

detailed audiometric test carried out amongst electrical industry workers by Kameswaran (1982) 

revealed non negligible percentage of noise induced hearing loss amongst power station workers. 

Then he continues by saying that the spectral analysis of noise produced in a power station 

demonstrated that the generated noise can be heard at a distance of 5km in small scale facilities 

and so the generated noise can induce significant impairment amongst the surrounding community. 

Later Kryster (1985), assessed the effects of noise on man, and revealed that power station’s host 

community members have developed noise related sickness like hearing impairment and 

hypertension after 5 years of continuous exposure to noise (Kryter, 1985).  

In the same wave of thought, a research carried out in India by Naik & Mahapatra (2013), on the 

assessment of noise pollution of Vedanta thermal power plant in India, pointed out the fact that 

even though noise may not jeopardize employees and surrounding community’s life immediately, 

it might be the cause of neurobehavioral change, psychological stress and unhappiness in daily life 

without showing the symptoms of chronic/acute diseases (Naik & Mahapatra, 2013). This study 

have also confirmed the early findings of Kisku & Bhargava (2006) who explained that excessive 

exposure to harmful noise can lead to auditory fatigue or a temporary threshold shift (TTS). Then, 

repeated insults of excessive noise can transform this TTS into a permanent threshold shift (Kisku 

& Bhargava, 2006).  

In addition Ravichandran et al. (2009) in its study “assessing noise pollution and its impact in a 

Sipcot Industrial Area in Tamil Nadu” have examine the effect of noise on industry workers and 

ordinary people. Then amongst a sample of 356 participants, the study revealed that 60% of the 

sample experienced speech interference, 20% had the ringing effect as result of the exposure to 

high noise level, 10% had hearing impairment problem (and have consulted a specialist) 60% 

reported to have experienced Temporary threshold shift and 50% faced sleep interference due to 

the impulsive noise (Ravichandran et al., 2009).  
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2.1.2. Empirical literature 

2.1.2.1. Air pollution related social disturbance and health effects.  

The following pages is a summary of some current scientific research with regard to pollutants 

emitted from the burning of fossil fuel, and its related impacts on people’s health and quality of 

life.   

Asthma  

The question of whether or not air pollution can cause asthma is still contentious. Most recently, 

McConnell et al. (2002) for instance found that children exercising in high ozone levels developed 

more asthma. Brunekreef and Sunyer commented that this was 'another piece of evidence that 

makes the respiratory field more hesitant to say that air pollution does not induce new asthma 

cases'. Wilkinson (2002) summary concluded that the evidence of air pollution inducing asthma is 

mixed, but interestingly that the distinction between exacerbation and induction may be artificial: 

just as pollution may make existing asthma worse, by the same mechanism it may induce 

diagnosable asthma symptoms in someone who had the potential to develop them, but who would 

not have done so to a noticeable degree in non-polluted circumstances (Wilkinson, 2002).  

Heart disease  

Coronary heart disease, congestive heart failure, and heart rhythm disorders have all been 

identified as increasing vulnerability to the effects of air pollution (Annesi-Maesano et al., 2003). 

Particulates have been particularly implicated (Brook et al., 2003). For example, elderly people 

have been found to have decreased heart rate variability after exposure to particulate pollution 

(Devlin et al., 2003); cardiac symptoms were found to be related to PM2.5 concentration in elderly 

patients with coronary heart disease in 3 European cities (De Hartog et al., 2003); and black smoke 

levels have been related to cardiac hospital admissions in a study of 8 European cities (Le Tertre 

et al., 2002).  

Eczema and related skin complaints  

Environmental factors, in interaction with genetic and other factors, are thought to play a part in 

the development of skin irritations such as eczema and dermatitis and as such, air pollutants have 
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been implicated in the increase in such conditions in recent decades (Day, 2004). As eczema is 

often associated with the occurrence in the individual of asthma and other allergic and autoimmune 

reactions, it seems likely that levels of pollution could also be associated with its onset or 

exacerbation (Day, 2004).  

Again, the evidence is mixed. Work done in Germany after the Berlin Wall fell found significantly 

higher rates of atopic eczema in the East than in the West; in one study eczema was found to be 

significantly associated with living near a road with heavy traffic, among other factors (Ring et 

al., 1999). However, further recent research does not strongly support such an association. Brauer 

et al., 2002 observed no positive associations between air pollutants and eczema or skin rash. 

Werner et al. (2002) found that atopic dermatitis was associated with a privileged lifestyle but not 

with environmental factors in Germany.  

2.2.1.2. Noise related social disturbance and health effects  

The World Health Organization (WHO, 1999) in a guidelines for community noise have assessed 

various health issues as well as some social constructed disturbance related to noise pollution. 

Moreover, the World Bank group in collaboration with the International Finance Corporation 

(WB-IFC, 2007) provide a report presenting various auditory impairment which have been 

positively correlated to noise pollution from various scientific research. As such the following 

effects have been maintained for this study:  

Hearing impairment  

Hearing impairment is typically defined as an increase in the threshold of hearing. It is assessed 

by threshold audiometry (WHO, 1999). Hearing handicap is the disadvantage imposed by hearing 

impairment sufficient to affect one’s personal efficiency in the activities of daily living. It is 

usually expressed in terms of understanding conventional speech in common levels of background 

noise (WHO, 1999). Worldwide, noise-induced hearing impairment is the most prevalent 

irreversible- occupational hazard. In the developing countries, not only occupational noise, but 

also environmental noise is an increasing risk factor for hearing impairment (WHO, 1999). After 

noise exposure, the first morphological changes are usually found in the inner and outer hair cells 

of the cochlea, where the stereo cilia become fused and bent (World Bank – International Finance 
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Corporation, 2008). After more prolonged exposure, the outer and inner hair cells related to 

transmission of high-frequency sounds are missing (WHO, 1999). The main consequences of 

hearing impairment is an inability to understand speech in daily living conditions, which is 

considered a severe handicap (WHO, 1999).  

Interference with speech communication  

Noise interference with speech comprehension results in a large number of personal disabilities, 

handicaps and behavioral changes. Problems with concentration, fatigue, uncertainty and lack of 

self-confidence, irritation, misunderstandings, decreased working capacity, problems in human 

relations, and a number of stress reactions have all been identified (Occupational Safety and Health 

Administration, 2000). Particularly vulnerable to these types of effects are the hearing impaired, 

the elderly, and children in the process of language and reading acquisition, and individuals who 

are not familiar with the spoken language (WHO, 1999)  

Sleep disturbance  

Uninterrupted sleep is known to be a prerequisite for good physiological and mental functioning 

of healthy persons; sleep disturbance, on the other hand, is considered to be a major environmental 

noise effect (WHO, 1999). It is estimated that 80-90% of the reported cases of sleep disturbance 

in noisy environments are for reasons other than noise originating outdoors (WHO, 1999). Our 

understanding of the impact of noise exposure on sleep stems mainly from experimental research 

in controlled environments. Field studies conducted with people in their normal living situations 

are scarce. Most of the more recent field research on sleep disturbance has been conducted for 

aircraft noise (WHO, 1999; World Bank – International Finance Corporation, 2008). The primary 

sleep disturbance effects are: difficulty in falling asleep (increased sleep latency time); 

awakenings; and alterations of sleep stages or depth, especially a reduction in the proportion of 

REM-sleep (REM = rapid eye movement) (WHO, 1999).Other primary physiological effects can 

also be induced by noise during sleep, including increased blood pressure; increased heart rate; 

increased finger pulse amplitude; vasoconstriction; changes in respiration; cardiac arrhythmia; and 

an increase in body movements (WHO, 1999). For each of these physiological effects, both the 

noise threshold and the noise response relationships may be different. Different noises may also 

have different information content and this also could affect physiological threshold and noise-
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response relationships (Edworthy, 1998). Exposure to night-time noise also induces secondary 

effects, or so-called after effects. These are effects that can be measured the day following the 

night-time exposure, while the individual is awake. The secondary effects include reduced 

perceived sleep quality; increased fatigue; depressed mood or well-being; and decreased 

performance (World Bank – International Finance Corporation, 2008)  

Long-term effects on psychosocial well-being have also been related to noise exposure during the 

night (Öhrström, 1991). Noise annoyance during the night-time increased the total noise 

annoyance expressed by people in the following 24 h. ‘Various studies have also shown that people 

living in areas exposed to night-time noise have an increased use of sedatives or sleeping pills. 

Other frequently reported behavioral effects of night-time noise include closed bedroom windows 

and use of personal hearing protection.  

Noise annoyance  

Noise annoyance is a global phenomenon. A definition of annoyance is “a feeling of displeasure 

associated with any agent or condition, known or believed by an individual or group to adversely 

affect them” (WHO, 1999). However, apart from “annoyance”, people may feel a variety of 

negative emotions when exposed to community noise, and may report anger, disappointment, 

dissatisfaction, withdrawal, helplessness, depression, anxiety, distraction, agitation, or exhaustion 

(WHO, 1999). Thus, although the term annoyance does not cover all the negative reactions, it is 

used for convenience in this document. Noise can produce a number of social and behavioral 

effects in residents, besides annoyance (Berglund et al., 1999). The social and behavioral effects 

are often complex, subtle and indirect. Many of the effects are assumed to be the result of 

interactions with a number of non-auditory variables (Berglund et al., 1999). Social and behavioral 

effects include changes in overt everyday behavior patterns (e.g. closing windows, not using 

balconies, turning TV and radio to louder levels, writing petition, complaining to authorities); 

adverse changes in social behavior (e.g. aggression, unfriendliness, disengagement, non-

participation); adverse changes in social indicators (e.g. residential mobility, hospital admissions, 

drug consumption, accident rates); and changes in mood (e.g. less happy, more depressed) (WHO, 

1999).  
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All those noise induced social disturbance and health effects were once again confirmed in 2009 

by Ravichandran et al. in their study on the assessment of noise pollution and its impacts in a 

Sipcot Industrial Area in Tamil nadu, revealing that amongst 326 participants in the study: 

60% of the sample experienced speech interference due to high noise levels;  

20% of the sample responded that they had the ‘ringing effect’ as a result of exposure to high noise 

levels;  

10% of the sample reported that they had hearing impairment problem and they had visited the 

E.N.T. specialist for consultation;  

60% of the sample reported that they experienced temporary threshold shift;  

50% of the sample complained that the impulsive noise interfered their sleep.   

Considering all these information, this study had retained the following parameters:  

Table 2.1 Recapitulation of noise induced social disturbance  

Noise-induced social 

disturbance  

Noise related symptoms  Noise related sickness  

Sleep disturbance  

Annoyance   

Speech interference/ 

communication difficulty  

Study difficulty  

Persistent headache  

Hearing difficulties  

Temporary hearing loss  

Sleep disturbance  

Concentration difficulties 

annoyance  

Otitis media  Hypertension 

hearing loss  

Temporary threshold Shift  

Permanent threshold shift  

Source: World Health Organization, 1999 

2.2.1.3. Best practices for the reduction of the power station impact on host community 

The Confederation of Indian Industry (CII, 2006), through a report manual on best practices in 

Indian thermal power generating units, explained that the sustainability of thermal power station 
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can be achieved through the improvement of thermal power station’s performance. In this manual, 

they argued that there is an immense need to improve the performance of the individual thermal 

power generating units in order to increase power generation and thereby reducing the demand 

supply gap (energy efficiency) in one hand, and to reduce greenhouse gas emissions and global 

warming phenomenon and thereby improving on the environment, in the others hand (CII, 2006).  

In the CII’s view the application of Best-in-class benchmarking is good approach to help Indian’s 

thermal power plants to be world class. The best in class benchmarking approach involves studying 

the leading competitor or the company that best carries out a specific function (CII, 2006). It allows 

a direct identification of best practices and through a simple comparison, best operating factories 

can be identified and ranked using a predefined ranking system. Based on this approach, CII (2006) 

provide that by considering the energy availability, reliability, affordability, output, efficiency and 

the environmental protection, the performance of existing power stations must definitely be 

improved. The same source revealed that by setting best practices indicators, power stations of 

interest can be investigate through benchmarking , bringing out hereby their operating weaknesses 

and strengths to enable decision-making for the improvement of power stations’ performance (CII, 

2006).  

However, one decades after, Chanda & Mukhopaddhyay (2016), in the book Operation and 

Maintenance of Thermal Power Stations: Best Practices and Health Monitoring, explain that the 

sustainability of thermal power generation units is wrongly associated with performance 

improvement. They continue by saying that the desired sustainability can be achieved through the 

identification and application of best practices which should not be misunderstood as a 

benchmarking parameters but as a tool to achieve an everlasting sustainability. For Chanda & 

Mukhopaddhyay (2016), the minimization of negatives impacts and maximization of positive 

impacts of thermal power station’s operation should not be seen as a simple performance 

improvement process, at the contrary, they advocates that by providing and applying best practices 

for thermal power station management, the sustainability (environmental, social, economic 

sustainability) of thermal power plants is ensured.  

2.3. Legal framework 

The following law and decree are framing the electricity sector in Cameroon  
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2.3.1. National law and decree  

Law n⁰ 96/12 of 05th August 1996 on the framework law for environmental protection. 

Law n⁰ 896 of November 2011 governing the electricity sector in Cameroon. 

Decree n⁰99/81/PM of 09th November 1999 setting the conditions for the establishment and 

operation of installations classified dangerous, unhealthy and inconvenient. 

2.3.2. International regulation 

Throughout this research the operational policies of the World Bank have been taken into 

consideration. 

- Policy of environmental and social protection 

Operational Policy PO.4.01 on environmental assessment; 

Operational Policy PO.4.10 on indigenous populations; 

Operational policy PO.04 on Natural settlement  

2.4. Theoretical framework  

The major objectives of a thermal power station is to provide electricity to the country. However 

in today’s world social aspect must also be taken into account when managing any industrial 

facilities. As such, the present study seeks to improve on Cameroon’s thermal power plants 

management to help them become sustainable in one hand and world class in the others. To do so 

this research is based on the following theory or concept: sustainability theory, eco-efficiency 

theory, ISO 14001 norms, and corporate social responsibility concept.  

2.4.1. Theory of sustainability  

In its literal rudiments, sustainability means a capacity to maintain some entity, outcome, or 

process over time. Agriculture, forest management, or financial investment might be deemed 

sustainable, meaning that the activity does not exhaust the material resources on which it depends 
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(Kaumbuthu & Wanyoike, 2015). An analogous use of the term “sustainability” refers to 

dependent social conditions. In its increasingly common use, the concept of sustainability frames 

the ways in which environmental problems jeopardize the conditions of healthy economic, 

ecological, and social systems (Kaumbuthu & Wanyoike, 2015). On a global scale the political 

challenge of sustainability raises a set of basic problems and comprehensive goals. By focusing 

on the ecological dependency of economic and social systems, sustainability illuminates the 

mutual effects between environmental degradation caused by human activities and the perils to 

human systems presented by global environmental problems (Kaumbuthu & Wanyoike, 2015).   

Nowadays that theories of sustainability have become too complex to organize with dualistic terms 

like “strong” and “weak” or “eco-centric” and “anthropocentric.” We might instead think in terms 

of models for sustainability, each prioritizing its own component of what must be sustained. These 

models—economic, ecological, and political—are not mutually exclusive and often integrate 

complementary strengths of the others. This theory was useful to stay on track with the millennium 

sustainable development goal which main objective is to develop without compromising the future 

generation development. 

2.4.2. Corporate Social Responsibility Theory   

An extension of sustainable development involves the concept of responsible entrepreneurship 

which means strategies voluntarily adopted by companies to contribute to sustainable development 

(European Commission, 1999). This definition meets the concept of corporate social responsibility 

(CSR) which represents, according to the CIDD (2006), “an improvement process in which 

companies incorporate voluntarily, systematically and consistently social, environmental and 

economic considerations into their management in consultation with their stakeholders”. In a 

similar sense, CSR requires a long term perspective without neglecting short-term requirements 

(CIDD, 2006). Corporate social responsibility (CSR) is the way which corporations use to achieve 

a balance between their economic, social, and environmental responsibilities in their areas of 

operations so as to address shareholder and other stakeholder expectations. It is known by many 

names, including corporate responsibility, corporate accountability, corporate ethics, corporate 

citizenship, sustainability, stewardship, and also triple-E bottom line (economical, ethical, and 

environmental). CSR is always a general management concern which is important to all culture, 
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decision making, strategy, and reporting mechanisms. Some thoughts in favor of CSR by CEOs 

are given in everyday ethics  

There is actually no universal definition of corporate social responsibility, but generally, it refers 

to transparent business practices that are based on ethical values, compliance with legal 

requirements, respect for people, communities, cultures, norms and values and the environment. 

Therefore, beyond making profits, companies are responsible for the totality of their impact on 

people and the planet. People are the company’s stakeholders: its employees, customers, business 

partners, investors, suppliers and vendors, the government, and the community. Increasingly, due 

to legal demands, stakeholders expect that companies should be more environmentally and socially 

responsible in conducting their business. According to USAID document on CSR principles, CSR 

is alternatively referred to as “corporate citizenship,” which essentially means that a company 

should be a “good neighbor” within its host community.  

Though this theory, this study provided means for company development while valorizing human 

life especially host community life. Company must develop without compromising host 

community well-fare. 

2.4.3. Eco-Efficiency Theory  

The concept of eco-efficiency was first described by Schaltegger and Sturm (1989) and then widely 

publicized in 1992 in Changing Course (Schmidheiny, 1992), a publication of the World Business 

Council for Sustainable Development (WBCSD). Since then, it has been accepted as the key 

strategic theme for global business in relation to commitments and activities directed at sustainable 

development. The WBCSD describes eco-efficiency as “being achieved by the delivery of 

competitively priced goods and services that satisfy human needs and bring quality of life, while 

progressively reducing ecological impacts and resource intensity throughout the life cycle, to a 

level at least in line with the Earth’s estimated carrying capacity.”  Based on this theory, this 

research will help company to adopt eco- efficiency attitude towards their power station’s 

operation, in particular and overall activity, in general. 
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2.4.4. ISO 14001:2004 Norms   

Jörgensen et al. (2006) write that an environmental system is: “part of an organizations 

management system used to develop and implement its environmental policy and to manage its 

environmental aspects”. ISO 14001 was first released in 1996 and later revised in 2004. ISO (2004) 

states in the introduction of their standard that more and more organization are increasingly 

concerned with its impact on the environment and in demonstrating a sound environmental 

performance (Jörgensen et al., 2006). They continue by writing that many organizations are 

conducting environmental reviews and audit to assess their environmental performance but for 

these to be effective they need to be conducted within a structured management system that is 

integrated within the organization. ISO 14001:2004 includes requirements for an environmental 

management system, which drives the organization to develop and implement a policy and 

objectives that account legal requirements and information about significant environmental 

aspects (Jörgensen et al., 2006). According to ISO depends the success of the environmental 

management system on the commitment from all levels and functions of the organization, but in 

particular the senior management. ISO also declares that the overall goal with the standard is to 

support environmental protection and prevention of pollution in balance with socio-economic 

needs. (SIS, 2004)  

2.4.5. Best Practices Theory  

The best practices theory is socially constructed theory. Indeed, the recognition of best practices 

is somewhat subjective, but to increase the "objectivity" of identifying a "best practice," here are 

a few guidelines. A practice, method or process may be deemed a best practice when:  

 It produces superior results. Superior is defined as 25 percent or higher results than the 

normal output.  

 It is clearly a new or innovative use of manpower or technology.  

 It is recognized by at least three different references as a best practice (that is, three or 

more public domain sources have referenced this practice).  

 It has received an external award for this practice.  

 It is recognized by an industry expert.  

 When the organization(s) utilizing it have a patent for this practice.  
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 It leads to exceptional performance. An example here would be General Electric's 

"Workout" practice.  

The best practices concept is associated with the benchmarking concept  

2.4.6. Benchmarking Concept  

Benchmarking has undergone many developments since its first appearance as a component of 

modern quality management principles in the 1940s and subsequent publications by Juran (1950), 

Shewhart (1980) and Deming (1982). More than just learning what benchmarking is and what it 

can do, the organization's leaders must develop a specific, organized approach for implementing 

benchmarking (Burke, 1995). It is fine to extol the virtues of benchmarking and encourage its use 

throughout the organization, but just like any other program, it must be established into the 

organization as a working process (Burke, 1995). The implications of this Theory confirm well 

documented observations that self-knowledge is a prerequisite for effective benchmarking and 

further defines the basis of this knowledge: anomalous states of affairs must first be understood in 

terms of their properties, rules, statistical variations (chance), welfare and teleology before 

exemplars are engaged in the benchmarking process (Burke, 1995). Logical necessity formally 

tests all other benchmarking situations to establish whether the rules, properties, purpose and 

chance related defining relationships within and between anomalar and exemplar states of affairs 

reflect feasibility and, if transferred to the anomalar, would improve its sustainability (Burke, 

1995).  

2.5. Conceptual Framework  

In this study, the concept of corporate social responsibility and the concept of sustainability have 

been considered. As such, to have a clear representation of the study, the readers can have a look 

at the following summary of the study. 
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Figure 2.1 Conceptual framework (Sorvari et al., 2011). 

This conceptual framework gathered in one side the entities which are the prime expected outcome 

of the company: financial benefit and the undesired output: pollution emission. Then the other side 

encompass the ideal way of managing company. The arrows represent the relationship to 

investigate throughout this study.   

Indeed, company’s path toward the achievement of the desired financial benefit is generally paved 

by pollution emission. Pollution emission is the prime driver of various environmental and 

socioeconomic disturbances amongst the company’s host community. However, the priority has 

been given to environmental issues worldwide, as such company have increasingly undertaken the 

implementation of corrective or mitigation measures to reduce environmental impact. 

Unfortunately, the socio-economic impact of company’s operation on host community has always 

been neglected and company is manifesting less, if not, no interest for the management of their 

generated socio-economic externalities. Nevertheless, the concept of corporate social 

responsibility have been developed as a means for the company to investigate, compensate and 

mitigate the impact of their operation on host community in one hand and on their workers in the 

other. Therefore as this study explore the socio-economic impact of power station on host 

community, the existing relationship between pollution emission and the company corporate social 

responsibility will be examined.  
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2.6. Gap identified in the Literature  

In the previous pages, the sustainable character of thermal power station have been discussed as 

well as the benchmarking method used to achieve the desired sustainability in thermal power 

station’s operations. However, most of the literature were focused on the environmental impact of 

fossil fuel-based power station, manifesting thereby less interest for the socio-economic impact of 

thermal power station. At the national level, merely all the attention of public society have been 

captured by pollution emission coming from the power station and its impact on the environment 

but none great attention have been given to the disturbing and poisoning character of fossil fuel 

based power station on host community. In fact, most researches carried out in the field of thermal 

power plants management were most concentrated on either the desired to achieve a demand-

supply balance (as it was the case with Fotsing et al., 2014), or to assess the CO2 emission of 

thermal power plants as an attempts to address the negative environmental impacts of thermal 

power plants (as it was the case in Tamba et al., 2013). Nevertheless, researchers carried out at the 

international level have examined how disturbing power station could be for host community, 

providing hereby a means for the evaluation of the same effects at the national level 

In this regards, the present research seeks to understand how power station’s host community is 

affected by power station’s operation and to provide means for the improvement of policies in 

order to help Cameroon’s power station to become socially responsible. To do so, this research 

assess Cameroon’s diesel and natural gas power station impact on host community’s health, setting 

and quality of life; then benchmark these power stations based on international best practices 

which can be suitably fine-tuned and replicated in Cameroon’s context to move towards the 

achievement of sustainability in thermal power station management.  
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CHAPTER THREE  
  

METHODOLOGY OF STUDY  

This chapter is a blueprint of the methodology that were used by the researcher to find answers to 

the research questions. It includes the research design, population of the study, data collection 

methods, and data analysis.  

3.1. Model Specification  

The model used in this study was based on comparing the diesel and natural gas power station’s 

impact on host community. The figure 3.1 below represents a schematic flow chart of the model 

used in this study.   

 

Figure 3.1 Schematic representation of the model used in this work. 
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3.2. Study Design  

In this study, the research problems were to investigate the negative impacts of thermal power 

station on host communities and to identify international best practices for better power station 

management. Thus, this study adopted an empirical and exploratory research design. An 

exploratory research design is “the initial research which forms the basis for more conclusive 

research” (Singh, 2007). Exploratory research “tend to tackle new problems on which little or no 

previous research has been done” (Brown R., 2006).  

3.3. Sources of Data   

Primary and secondary data were used in this study.   

3.3.1 Primary data sources 

Primary data were gathered using the semi-structured questionnaire (c.f. appendix 1), in- depth 

interview guided by a checklist (c.f. appendix 2) and field observations guided by an observation 

guide (c.f. appendix 3).  

Questionnaires were administrated to the sample population and field observation has been done 

to gather first-hand information on the social effect of thermal power station’s externalities.  

3.3.2. Secondary data sources 

Secondary data provided information gathered from log books, dispatch report, published articles, 

master thesis, books, websites, policy documents and manuals.   

3.4. Sampling Size and Sampling Techniques  

Using purposive sampling method, Bamenda (North-west) diesel power plant and Logbaba 

(Littoral) natural gas-fired power plant have been chosen for this study because they are located 

in area with dense population so as to be able to bring out their impact on the host community.  

Moreover, to enable the uniformity in term of pollutants emissions, both of them are using fossil 

fuel as source of energy and are of capacity less than 50MW. Then finally one is a Light Fuel Oil 

(diesel) power station known for its greenhouse gas emissions and the other is a natural gas based 
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power station known as a cleaner power generating units (advantageous vis-a-vis other fossil fuels 

in terms of emissions and pollutants).   

Through these choices, this research will enable a clear distinction between natural gas and diesel 

power station vis-à-vis their impact on host community. By doing, so this research will bring out 

the most socially responsible power station and provide means for theirs improvement based on 

international best practices.  

3.5. Study Population   

The target population is the specific population about which information is desired (Kothari, 2004). 

Based on this definition, the target population of this study was the host communities of Ntarikon 

20MW diesel power station and Logbaba 30MW natural gas-based power station living within a 

perimeter of 300 meters from the power station. 

3.6. Sampling Size  

The sample size aimed for a 95% level of confidence and a 5% margin of error. A reliable and 

widely used 2-step formulae was used to calculate the sample size as described below (UNDP, 

2016):  

Sample Size Calculation:  

Sample Size = (Distribution of 50%) / ((Margin of Error% / Confidence Level Score) Squared)   

         = (Z-score) ² × PP (1-PP) / (margin of error) ²   

With PP= population proportion which by default is equal to 0.5 (for a distribution of 50%)  

Finite Population Correction:   

True Sample = (Sample Size x Population) / (Sample Size + Population – 1)  

Sample size calculation  
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3.6.1. Ntarikon 20MW power station  

The target population was the host community of Ntarikon power station. According to CARFAD 

(2011), the host community of Ntarikon 20MW power station was estimated at 322 in 2002.  

Therefore the sampling size was calculated by the following:  

At 95% confidence interval (Z-score is 1.96) and with a 5% margin error we had:   

SS = (Z-score) ² * p*(1-p) / (margin of error) 2  

SS = (1.96)² * 0.5*(1-0.5) / (0.05)²  

SS = 3.8416 * 0, 25 / 0.0025  

SS = 384.16  

True sample = (Sample Size x Population) / (Sample Size + Population – 1)  

         = (384.16 × 322) / (384.16 + 322 – 1) True sample = 176  

Therefore 176 respondents were required for this study.  

3.6.2. Logbaba 30 MW power station  

The target population was the host community of Logbaba 30MW power station. According to 

CARFAD (2011), the host community of Logbaba 30MW was estimated at 345 in 2002 within a 

perimeter of 1 kilometer. Therefore the sampling size was calculated as the following:  

At 95% confidence interval (Z-score is 1.96) and with a 5% margin error we had:   

SS = (Z-score) ² * p*(1-p) / (margin of error) 2  

SS = (1.96)² * 0.5*(1-0.5) / (0.05)²  

SS = 3.8416 * 0, 25 / 0.0025  

SS = 384.16  
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True sample = (Sample Size x Population) / (Sample Size + Population – 1)  

         = (384.16 × 345) / (384.16 + 345 – 1)  

True sample = 183  

Therefore 183 respondents were required for this study.  

Respondents were randomly selected among the target population.  

3.7. Method of Data Collection  

Data were obtained from self-administered questionnaires, completed by 176 and 183 respondents 

respectively in Ntarikon (Bamenda) and Logbaba (Douala): an 80% response rate. Indeed, a total 

of 220 and 229 questionnaires were administrated respectively at Bamenda and Douala but only 

respectively 176 and 183 questionnaires were usable for this study and met the required inclusion 

criteria as discussed previously. Of the remaining 44 and 46 questionnaires deemed unusable, 33 

and 28 respondents were not living in the power station neighborhood since enough years to 

complete some section of the questionnaire, thus did not meet the inclusion criteria for this study. 

Moreover, 21 and 18 respondents (respectively in Ntarikon 1 and Logbaba) did not complete the 

questionnaire in that two or more subsections of the questionnaires were not filled.  

In addition some questions were constructed based on the following Likert scale ranking system 

to enable a proper restitution of respondents’ perception.  

Table 3.1. Likert item representation 

Symbols   Rating system  Intensity   Frequency   

++  25  Very high  Always  

+  20  High  Often  

0  15  Moderate  Sometimes   

-  10  Low  Rare  

--  5  Extremely low  Never   

Source: Brown., 2010 
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Depending to the desired objectives to achieve, various data collection and data analysis method 

had been used.  

3.7.1 Objective #1: Examine the impact of power stations’ generated air pollution and noise 

on host communities’ health  

To achieve this objective, data were collected using semi-structured questionnaires (administrated 

to community members) and in-depth interview (administrated to power station chief manager).  

Air pollution and noise related symptoms and sickness have been assessed to determine how the 

power station was affecting the host community members’ health.  

Then obtained data were analyzed using Microsoft Excel software. Descriptive statistical analysis 

had been conducted using simple percentages, frequency, pivot table and COUNTIFS formula to 

express the community members’ perception of the power station generated noise and air pollution 

in one hand, then to bring out the tendency of majority of respondents with regards to power 

station’s socio-economic externalities.   

3.7.2 Objective #2: Assess the impact of power stations’ generated air pollution and noise 

on host communities’ setting and quality of life;  

To achieve this objective, data were collected using semi-structured questionnaires (administrated 

to community members) and in-depth interview (administrated to power station chief manager). 

In addition observation guide were used to orient the phenomenon and indicators to be observed 

throughout our study in the field. To examine how the power station’s operations were affecting 

respondents’ setting of life, parameters like evidence of air pollution, people estimation of the level 

of noise and the community members’ perception of air pollution and noise have been asked. Then 

participants have been invited to provide their impression about how the power station operations 

were affecting their day-to-day life as well as their activities in order to evaluate the power station’s 

operation incidences on community quality of life.  

Moreover, the obtained data were analyzed using Microsoft Excel software. Statistical test had 

been conducted using simple percentages, frequency, pivot table and COUNTIFS formula to 

express the community members’ perception of the power station generated noise and air pollution 
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in one hand, then to bring out the tendency of majority of respondents with regards to power 

station’s socio-economic externalities.   

3.7.3 Objective #3: Compare diesel and natural gas power stations based on their impact on 

host communities’ health, setting and quality of life;  

Based on the information collected to achieve the first two previous objectives, data were analyzed 

using simple percentages to compare diesel and natural gas power station based on their 

socioeconomic impact on host community. In addition a rating system have been established to 

enable a proper comparison.  

3.7.4 Objective #4: Benchmark diesel and natural gas power station based on international 

best practices  

Data were collected using the World Health Organization guideline for community noise (1999) 

and air quality guidelines (2005), the commission for environmental cooperation of north America 

report on best available technology for air pollution control (2005) and the UK environmental 

agency report on best available techniques for control of noise and vibration (2001) as well as the 

Confederation of Indian Industry (CII, 2010) manual on best practices in Indian thermal power 

generating units. Based on these documents specific parameters have been segregated and 

considered as best practices which can be suitably fine-tuned in Cameroon’s power station context.   

Then using a specific rating system established based on the CII’s 2010 manual, diesel and natural 

gas based power station have been rated and their level of compliance towards international best 

practices have been assessed.  

3.8. Viability and Reliability of instrument  

To ensure the viability in the absence of ethical clearance, permission to proceed with the study 

was obtained from Pan African Institute for Development. A freely administered informed consent 

was given to respondents for the participation in this study.  

Transferability is alternative to generalization. By personally administering the questionnaire to 

community members, the researcher made sure that the responses are uniform and consistent. This, 
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to some extent, gave the researcher the confidence in the community members’ responses on the 

impact that the power station have on their living conditions and health.  

3.8.1. Ethical consideration 

Moreover, the researcher took necessary measures to ensure the reliability of the data collection 

instruments, the validity of data collected, the appropriateness of data analysis procedures and 

correctness in the interpretation of data analysis results. To ensure reliability of the data collection 

instruments (questionnaires), pre-testing was carried out within the institute PAID-WA. At the end 

of this pre-test, some questions were added, some rephrased to reduce ambiguity, while others 

were discarded completely. Also, all of the variables captured in the questionnaires have been used 

extensively in others studies carried out at the international level for similar study. Finally, the 

variables chosen were directly related to the objectives of the study.  

3.9. Analytical Approach  

For the purpose of this study, respondents have been asked to rank some of their answer using the 

Likert scale ranking system. So, based on Gardner and Martin (2007) and Jamieson (2004) who 

contend that Likert data is of an ordinal or rank order nature but the intervals between values 

cannot be presumed equal and hence only non-parametric tests will yield valid results, only 

qualitative analysis have been conducted to obtain results from Likert data. As such Likert data 

collected was analyzed by using descriptive statistics to generate percentages, and frequencies. 

Then Microsoft EXCEL software was used to analyze the collected data.  
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 CHAPTER FOUR 
 

DATA ANALYSIS, RESULTS AND DISCUSSION 

This chapter describes the analysis of data, then present the research findings, followed by a 

discussion of results. The findings are related to the research questions that guided the study. Data 

were analyzed to identify, describe and explore how Ntarikon 20MW diesel and Logbaba 30MW 

natural gas power stations were affecting their host communities and then compare both power 

stations based on the identified impacts on host community, afterward. 

4.1. Presentation of Data 

Descriptive statistical analysis was used to identify frequencies and percentages to answer all of 

the questions in the questionnaire. Not all respondents answered all of the questions therefore 

percentages reported correspond to the total number of participants answering the individual 

questions.   

4.2. Demographic Distribution of Respondents  

4.2.1. Gender of respondents  

The data shows that at Ntarikon (Bamenda) 54.5% of respondents were females and 45.5% males. 

At Logbaba (Douala), 55.2% of participants were females and 44.8% males.  

 

Figure 4.1 Gender distribution of respondents. Source: Field study, 2017 
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4.2.2. Age Group of Respondents  

The majority of respondents belonged to the generation X (from 38 to 53 years old) in Ntarikon 

(Bamenda), while in Logbaba (Douala) the majority of respondents belonged to the generation Y 

(from 21 to 37 years old). 

NB: the group of age were defined based on Javelin Strategy & Research (JSR, 2014) report.  

 

Figure 4.2 Area of Living Ntarikon Bamenda. Source: Field Study, 2017 

 

Figure 4.3 Age group distribution of respondents. Source: Field study, 2017 
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4.2.3. Occupation of Respondents  

 

Figure 4.4 Occupation of respondents. Source: Field study, 2017 

Some questions were indirectly guided towards a specific section of the population sample: 

student. So, the knowledge of the general occupation of respondents were of interest for this study. 

As such it appears that 21.03% and 18.03% of respondents were students respectively at Ntarikon 

and Logbaba. These figures find an explanation in the fact that this study was conducted in a period 

of the year where students are on holiday as such they are moving to another area for vacation. 

These information will be useful in the following pages to understand how the power station 

externalities were affecting the studying process of students.  

Moreover, at the time of the study, amongst people having others occupation:  

 At Logbaba (Douala), 26.67% were jobless, 12.5 % housewife, 42.07% technicians, and 

18.76% were doing art related jobs (singer, disc-joker etc.)  
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 At Ntarikon 1 (Bamenda), 23.5% were housewife, 18.76% Art-related job, 44.09% 

technicians and 13.65% were jobless  

4.2.4. Respondents’ Distance of Living from the Power Station  

The closer the place of living from the power station, the higher the impact of the power station 

on people living condition and health (Mpofu &Mambo, 2016). Therefore, the distance of living 

from the power station of respondents were of interest in this study. As such to ease the 

interpretation of data, the distance of living from the power station have been divided into 6 

perimeters of 50 meters interval each representing a coverage of 250 meter from the power station  

  

Figure 4.5 Respondents’ distance of living from the power station. Source: field study, 2017 

4.3. Descriptive Statistics 

The research question have been assessed based on Likert scale ranking system. Subsequently, 

some answers have been graded from 25 to 5 representing either a level of disturbance (very high, 

high, moderate, low, extremely low) or a frequency (always, often, sometimes, rare, never). As 

such, the various graphs presented in the following section represent the tendency of the majority 

of respondents.  
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4.3.1. What impacts do power station’s generated noise have on the surrounding 

communities’ health, setting and quality of life?  

For both power station, an assessment of the main source of noise have been conducted in the 

power station neighborhood. As such, local community have been invited to provide information 

about the source of noise before and after the power station installation in their neighborhood. The 

figure 4.6 shows that at Ntarikon, 69.89% of community members said that there were no noise 

before the power station installation but since then, the main source of noise is the power station. 

While the figure 4.7 shows that at Logbaba, 63.93% of respondents said that the power station is 

the main source of noise since its installation in their neighborhood.  

 
Figure 4.6 Source of noise before/After the power station installation within Ntarikon 

community. Source: field study, 2017. 
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Figure 4.7 Source of noise before/After the power station installation within Logbaba 

community. Source: field study, 2017 

4.3.1.1. How power station generated noise was affecting people setting of life?  

To answer this question, host community’s perception have been examined based on 3 parameters:  

- The level of noise;  

- Local community feeling about noise;  

- How problematic the issue of noise was for them.  

NB: Each parameters have been considered at a specific perimeters to examine people’s perception 

of noise according to the distance of living from the power station. As such 5 perimeters have been 

considered: 

- Perimeter 1 from 0m to 50m (P1);  

- Perimeter 2 from 50m to 100m (P2); 

- Perimeter 3 from 100m to 150m (P3); 

- Perimeter 4 from 150m to 200m (P4); 
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- Perimeter 5 from 200m to 250m (P5). 

 

The figure 4.8. illustrates that, at Ntarikon, those living in the first perimeter estimated that the 

level of noise was very high (62.5%), the issues of noise was a serious problem (45%) and the 

noise generated was very annoying (57, 5%) while at the 5th perimeter people estimated that the 

level of noise was extremely low (66.67%), so the power station generated noise was a minor 

problem (51.15%).  

 

 

Legend 

Level of noise, 25 = Very high; 20 = High; 15 = Moderate; 10 = Low; 5 = extremely low 

Noise feelings, 25 = Very annoying; 20 = Annoying; 15 = Disturbing; 10 = get use to; 5 = indifferent. 

Noise issue, 25 = extremely serious problem; 20 = serious problem; 15 = Moderate problem; 10 = Moderate 

problem; 5 = not at all a problem. 

Figure 4.8 Host community’s perceptions of noise disturbance; Ntarikon. Source: field work, 

2017. 

The same evaluation carried out at Logbaba (figure 4.9) demonstrates that the majority of those 

living at the first perimeter estimated that the level of noise was high (35.8%), the issues of noise 

was a serious problem (37.75%) and the noise generated was very annoying (37.75%) while at the 

5th perimeter people estimate that the level of noise was extremely low (52.14%), so the power 

station generated noise was not a problem at all (64.70%).  
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Legend 

Level of noise, 25 = Very high; 20 = High; 15 = Moderate; 10 = Low; 5 = extremely low 

Noise feelings, 25 = Very annoying; 20 = Annoying; 15 = Disturbing; 10 = get use to; 5 = indifferent. 

Noise issue, 25 = extremely serious problem; 20 = serious problem; 15 = Moderate problem; 10 = Moderate 

problem; 5 = not at all a problem. 

Figure 4.9 Host community’s perceptions of noise at Logbaba. Soure: field work, 2017. 

4.3.1.2. How the power station generated noise is affecting community quality of life?  

To bring out how host community was affected by the power station’s noise, 3 indicators have 

been taken into consideration: sleep disturbance, communication difficulty and study difficulty. 

Then people have been invited to estimate the occurrence of the disturbance.  

So, the figure 4.10 illustrates that at Ntarikon, 35% of those living at the first perimeter were quite 

often experiencing sleep disturbance amongst the 62.5% who said that the level of noise is very 

high. Then 35% of people were saying to always have difficulties to study and all of them (100%) 

were saying to be obliged to relocate to study (either at their school or at a friend’s house). 30% 

of participants said to sometimes have difficulties to communicate with people when the power 

station is operating. Then from the 2nd to the 5th perimeter, people said to practically never 

experience any of the above mentioned disturbances.  
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Legend 

25 = Always; 20 = Often; 15 = Sometimes; 10 = Rare; 5 = Never 

Figure 4.10 Impact of noise on the host community’s living condition; Ntarikon. Source: 

Field study, 2017. 

Moreover, the power station’s noise had led to the increase of insecurity in the neighborhood. 

Indeed, 87.5% of participants (living at less than 50m from the power station) said that the level 

of insecurity had increased since the power station installation. Then amongst those who were 

having an activity before the power station installation (11.36%), 35% had stopped their activity 

after the power station installation and 25% of them said to have stopped their activity because of 

the power station’s operation. In addition 13.64% of respondents wanted to move to another house 

because of the noise generated by the power station.   

The same assessment carried out at Logbaba revealed that the majority of participants had never 

experienced sleep disturbance (26.41%), communication difficulty (33.9%) and study difficulty 

(67.92%) at the first perimeter. Then from the 2nd to the 5th perimeter, more than 70% of 

respondents had never experienced any of the above mentioned disturbance (see figure 4.11.).  
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Legend 

25 = Always; 20 = Often; 15 = Sometimes; 10 = Rare; 5 = Never 

Figure 4.11 Impact of noise on the host community’s living condition depending on the 

distance of living from the power station; Ntarikon. Source: Field study. 

However, the power station generated noise had no incidence on the level of insecurity at Logbaba. 

Indeed, 81.13% of participants said that before/after the power station installation the level of 

insecurity had not changed. Then amongst those who were having an activity in their 

neighborhood, 83.56% of them said that the power station had no effect on their business.  

4.3.1.3. How the power station noise was affecting people’s health?  

Based on the WHO report (1999) on community noise, to evaluate how the noise is affecting 

people’s health, various symptoms and sickness related to noise have been considered. As such 

symptoms like frequent headache and hearing difficulty have been considered as symptoms of the 

effect of noise on health. Then otitis media, temporary threshold and hearing losses have been 

considered as sickness related to the generated noise.  

By looking on figure 4.12, it appears that at Ntarikon, 52.5% of respondent had sometimes 

developed noise related symptoms such as frequent headache and hearing difficulty at the first 

perimeter of the power station while those living from the 2nd to the 5th perimeter had never 

developed any of the above mentioned noise related symptoms. As such, none respondents have 

been officially diagnosed for noise related sickness for the 2nd to the 5th perimeter. 
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Legend 

25 = Always; 20 = Often; 15 = Sometimes; 10 = Rare; 5 = Never 

Figure 4.12 Impact of noise on the host community’s health depending on the distance of 

living from the power station; Ntarikon. Source: Field study, 2017. 

However one case of formal hearing loss (temporary threshold shift) was reported amongst people 

of the first perimeter. A semi structure interview with this participants revealed that he was living 

in the neighborhood since his childhood and he has developed this sickness since the beginning of 

the power station’s operation. The respondents belong to the traditional generation and to preserve 

his health the family had decided to remove him from that area.  

Moreover, cases of dead have been reported by respondents amongst people of the 3rd age. Indeed, 

1.5% of participants living at the first perimeter had reported that the death of their father or 

grandfather have been linked to the power station generated noise by medical bodies and they 

possessed medical diagnosed delivered at the general hospital of Bamenda. Indeed, according to 

the WHO (1999) when the level of noise is too high and the exposure to the noise is continuous, 

it can increase the blood pressure, pressurizing hereby the blood vessel which at time can lead to 

heart attack or cardio-vascular attack particularly amongst people of the 3rd age.  

At Logbaba, the figure 4.13. shows that majority of respondents said to have never developed 

hearing difficulty from the first to the 5th perimeter while 41.51% of participants said to sometimes 

have frequent headache because of the power station generated noise at the first perimeter. 

However, none participants was reported to have any noise related sickness at Logbaba.  
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Legend 

25 = Always; 20 = Often; 15 = Sometimes; 10 = Rare; 5 = Never 

Figure 4.13 Impact of noise on the host community’s health depending on the distance of 

living from the power station; Logbaba. Source: Field study, 2017. 

 

4.3.2. What impacts do power station’s generated air pollution have on the surrounding 

communities’ health, setting and quality of life? 

4.3.2.1.. How air pollution is affecting people’s setting of life?  

For both power station, an assessment of the evidence of air pollution have been conducted in the 

power station neighborhood. As such, local community have been invited to provide information 

about 3 indicators of air pollution:  

- Released white/black smoke  

- Black soot/dust on leave, roof or windows etc 

- Smell of exhausted gas.  

NB: Each indicators have been considered at specifics perimeters to examine the evidence of air 

pollution according to the host community’s distance of living from the power station.  

As such people have been asked to explain what evidence of air pollution they had observed in 

their neighborhood. Therefore, it appears that at Ntarikon (Figure 4.14), 100% of those living at 
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the first perimeters observed dark/white smoke on top of generators’ chimneys, 57.3% of them 

argued that they had observed dark soot/dust on leaves or windows, 82.5% of participants argued 

that they could smelled exhausted gas in their neighborhood. From the 3rd to the 5th perimeters 

majority (from 70% to 100%) of participants had not observed any of the above mentioned 

indicators.   

 

Legend 

1 = Yes; 0 = No 

Figure 4.14 Indicator of air pollution in the power station neighborhood; Ntarikon. Source: 

Field study, 2017. 

At Logbaba (figure 4.15), people were saying to have observed dark/white smoke (96.23%) and 

that they could smell the exhausted gas (75.47%) released from generators when they were 

operating. Dark soot/dust on top leaves, for its part, have been observed by 41.51% of respondents.  
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Legend 

1 = Yes; 0 = No 

Figure 4.15 Indicator of air pollution in the power station neighborhood; Logbaba. Source: 

Field study, 2017. 

4.3.2.2. How air pollution were affecting host community’s quality of life?  

Based on the collected information, none great incidences have been mentioned concerning the 

impact of air pollution on the host community’s living condition. As such at Ntarikon, it appears 

that 23% of those living at the first perimeter said to have stopped eating outside of their house 

and 18% were saying to always keep their windows closed. From the second to the fifth perimeters, 

94.56% of participants were saying that the above mentioned evidence of air pollution did not 

have any effect on their day to day life or activities.  

At Logbaba, 98% of participants all perimeters included were saying to have not changed their 

day-to-day living condition because of the identified evidence of air pollution.  
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4.3.2.3. How air pollution were affecting host community’s health?  

Based on the WHO reports (2005) on the various symptoms related to air pollution, an assessment 

of the following symptoms have been conducted. As such symptoms like breath difficulty, eyes 

irritation, dermal irritation and vertigo are symptoms that have been considered in this study.  

Therefore, at Ntarikon (figure 4.16), respondents said to have never experienced breathing 

difficulty (52.5%); dermal irritation (90%), and eyes irritation (47.5%) while 32.5% of people 

were saying to rarely experience vertigo at the first perimeters.  

 

Legend 

25 = Always; 20 = Often; 15 = Sometimes; 10 = Rare; 5 = Never 

Figure 4.16 Impact of air pollution on the host community’s health at Ntarikon. Source: field 

study, 2017. 

Moreover, at the first perimeters only 0.05% of participants were saying to have developed otitis 

media (dermal sickness) and to have medical proof explaining the relationship between this 

sickness and the poor quality of air.  

The same evaluation carried out at Logbaba (figure 4.17), demonstrates that majority of 

respondents were saying to have never experienced breathing difficulty (67.92%); dermal irritation 

(62.92%), and eyes irritation (35.85%) and 24.55% of them were saying to have never experienced 

vertigo at the first perimeters.  
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Legend 

25 = Always; 20 = Often; 15 = Sometimes; 10 = Rare; 5 = Never 

Figure 4.17 Impact of air pollution on the host community’s health at Logbaba. Source: field 

stud, 2017. 

In addition, none sickness related to the poor quality of air have been reported by the host 

community.  

4.3.3. How the others identified externalities were affecting the host Community?  

During the investigation within the host community, factors like extreme heat and vibration have 

been reported by community’s members as been an important factor to be taken into account in 

this study.  

4.3.3.1. Host community perception of the power station generated heat and vibration.  

For the case of Ntarikon host community, at the first perimeters, respectively 52.5% and 47.5% of 

participants were saying that the power station generated heat and vibration were high. Then from 

the third to the fifth perimeters, majority of respondent (90% to 100%) were feeling that the heat 

was extremely low (see figure 4.18 and 4.19). 
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Legend 

25 = Very high; 20 = High; 15 = Moderate; 10 = Low; 5 = extremely low 

 

Figure 4.18 Host community’s perception of the power station generated heat and vibration 

and their effect; Ntarikon. Source: Field study, 2017. 

 

 

Figure 4.19 Percentages of the majority of participant Vis a Vis the Host community’s 

perception of the power station generated heat and vibration and their effect; Ntarikon. 

Source: field study, 2017. 

 

0

5

10

15

20

25

P1 P2 P3 P4 P5

Heat Vibration

0

10

20

30

40

50

60

70

80

90

100

P1 P2 P3 P4 P5

Extreme heat Vibration



  

56  

  

Distance from the power station 

P
e

rc
e

n
ta

ge
s 

o
f 

m
aj

o
ri

ty
 o

f 
re

sp
o

n
d

e
n

ts
 

The consequences of the generated vibration is presented at figure 4.20 and shows that 53% of 

participants at the first perimeter had experienced wall/furniture/roof shaking when the power 

station was operating and at the second perimeter only 9% of respondent could felt the effect of 

vibration.  

 

Figure 4.20: Percentages of majority of respondents vis a vis the impact of vibration; 

Ntarikon. Source: Field study, 2017. 

The same evaluation carried out at Logbaba is presented at figure 4.21 and 4.22. These figures 

show that at all perimeters, 100% of participants said that the power station generated heat were 

extremely low even during the dry season. However, at the first perimeter 37.74% of participants 

said that the vibration generated by the power station were moderate whereas at the other perimeter 

vibration had been reported to be extremely low. 
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Legend 

25 = Very high; 20 = High; 15 = Moderate; 10 = Low; 5 = extremely low 

 

Figure 4.21 Host community’s perception of the power station generated heat and vibration 

and their effect; Logbaba. Source: Field study, 2017. 

 

Figure 4.22 Percentages of the majority of participant Vis a Vis the Host community’s 

perception of the power station generated heat and vibration and their effect; Logbaba. 

Source: Field study, 2017. 

The consequences of the generated vibration presented in figure 4.23 shows that 32% of 
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Distance from the power station 

station was operating and from the second to the fifth perimeter, 80% to 100% of participants 

said to have not observed any effects of the power station’s generated vibration.  

 

Figure 4.23 Percentages of majority of respondents vis a vis the impact of vibration, Logbaba. 

Source: Field study, 2017. 

4.4. Comparison between diesel and natural gas based power station  

4.4.1. Comparison based on the power stations’ noise impact on host communities  

Comparison of the host community’s perception of noise   

For both power station, people perception of noise was quiet similar even though the level of noise 

differ (c.f. figure 4.24). Indeed, the host community perception of the level of noise was very high 

at Ntarikon and high at Logbaba. However concerning their feelings about noise and how 

problematic noise was for them, the majority of respondents felt the same.  
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Legend 

Level of noise and security, 25 = Very high; 20 = High; 15 = Moderate; 10 = Low; 5 = extremely low 

Noise feelings, 25 = Very annoying; 20 = Annoying; 15 = Disturbing; 10 = get use to; 5 = indifferent. 

Noise issue, 25 = extremely serious problem; 20 = serious problem; 15 = Moderate problem; 10 = Moderate 

problem; 5 = not at all a problem. 

Figure 4.24 Comparison of Logbaba and Ntarikon communities’ perception of noise. Source: 

field study, 2017. 

Comparison of power station’s generated social disturbance   

The social disturbance generated by the power station was felt by both host communities in quiet 

similar way except at the first perimeter where for a very high level of noise people were saying 

to always have study difficulty, often have sleep disturbance and sometimes communication 

difficulty (c.f. figure 4.25).  
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Legend 

25 = Always; 20 = Often; 15 = Sometimes; 10 = Rare; 5 = Never 

Figure 4.25 Comparison of Logbaba and Ntarikon noise related social disturbance 

incidences. Source: Field study, 2017 

Comparison of power station’s noise effect on health.  

Despite the level of noise which was relatively high, host communities had most developed noise 

related symptoms at the first perimeters. Indeed in both case host communities were saying to 

sometimes felt frequent headache (c.f. figure 4.26).  
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Legend 

Level of noise and security, 25 = Very high; 20 = High; 15 = Moderate; 10 = Low; 5 = extremely low 

Hearing difficulty / frequent headache: 25 = Always; 20 = Often; 15 = Sometimes; 10 = Rare; 5 = Never 

Figure 4.26 Comparison of Logbaba and Ntarikon noise related effects on host community 

health. Source: Field study, 2017. 

4.4.2. Comparison based on the power stations’ air pollution impact on host communities.  

Comparison of the host community’s observed air pollution evidence  

Once again the evidence of air pollution were observed only at the first two perimeters. But in the 

case of Logbaba participants were saying to have not observed dark dust/soot on top of leaves/on 

windows. The common future in both case was the white/black smoke which was observed in the 

first two perimeters.  
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Legend 

1 = Yes; 0 = No 

Figure 4.27 Comparison of Logbaba and Ntarikon power station’s air pollution evidences in 

the power station neighborhood. Source: Field study, 2017. 

In both cases none formal noise related sickness have been stated by respondents and none of them 

have been diagnosed for noise related sickness. 

Power stations’ air pollution impact on host communities’ health  

As it can be seen in the figure 4.28, none air pollution related symptoms have been developed 

amongst the host community expect from the vertigo which was felt by majority of respondents 

of the first perimeters at Ntarikon.  
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Legend: 

25 = Always; 20 = Often; 15 = Sometimes; 10 = Rare; 5 = Never 
Figure 4.28 Comparison of Logbaba and Ntarikon power station’s air pollution effects on 

communities’ health. Source: field study, 2017. 

4.4.3. Comparison based on the power stations’ others externalities impact on host 

communities  

The figure 4.29 shows that 100% of respondents did not felt the power station extra heat at 

Logbaba. Only vibration were observed in both case but in the case of natural gas power station 

the generated heat have not been of prime importance for respondents.   
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Legend: 25 = Always; 20 = Often; 15 = Sometimes; 10 = Rare; 5 = Never 

Figure 4.29. Comparison of Logbaba and Ntarikon power station’s others externalities 

observed in the neighborhood. Source: field study, 2017. 

Effect of vibration  

It is only at the first perimeters where majority of respondents were feeling the effect of vibration 

in the power station neighborhood (c.f. figure 30).  
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Figure 4.30. Comparison of Logbaba and Ntarikon power station’s vibration effects on 

communities’ quality of life and setting. Source: field study, 2017 

 

4.5. Benchmarking of power station based on international best practices  

The governmental policy framework is the basis of air pollution and noise management. As such, 

best practices for the reduction of the effect of air pollution and noise should be based on the law 

n°96/12 of 5th August 1996 on the framework law on environmental management to ensure the 

protection and the preservation of environment. As such the identified international best practices 

are based on the WHO noise management policies, three principles:  

The precautionary principle. In all cases, air pollution and noise should be reduced to the lowest 

level achievable in a particular situation. Where there is a reasonable possibility that public health 

will be damaged, action should be taken to protect health without awaiting full scientific proof 

(World Health Organisation (WHO), 1999; World Health Organisation, 2005).  

The polluter pays principle. The full costs associated with air and noise pollution (including 

monitoring, management, lowering level and supervision) should be met by those responsible for 

the source of pollution (WHO, 1999 &2005).  
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The prevention principle. Action should be taken where possible to reduce air pollution and noise 

at the source. Land use planning should be guided by an environmental health impact assessment 

that considers noise as well as other pollutants (WHO, 1999 &2005).  

4.5.1. Best practices for noise management.  

The UK Environmental Agency (2001) through a report on Best Available Techniques for Control 

of Noise & Vibration provide best practices for noise management guided toward the maintenance 

of low noise exposures such that human health and well-being are protected. Based on those 

principles, this agency provide precautionary measures and mitigation measures. 

4.5.1.1. Mitigation measures  

Noise barriers. The installation of noise barriers can protect dwellings close to the power station’s 

source of noise. Acoustic Barriers are solid structures located close to equipment to provide 

acoustic screening between source and receiver. Performance increases with the  

‘Path difference’; the difference between the direct path (through the barrier) and diffracted noise 

path over the top edge of the barrier. A path difference of zero (i.e. when the line of sight from 

noise source to the receiver is just broken) implies 5 dB (A) attenuation. In practice a performance 

of greater than about 15 dB (A) requires very large barriers and is rarely practicable (UK 

Environment Agency, 2001).  

Noise protection at the receiver’s site. This approach is mainly used for existing situations. 

However, this approach must also be considered for new and eventually for old buildings in noisy 

areas. Residential buildings near power station may be provided with sound-proofed windows and 

door to mitigate the generated noise (UK Environment Agency, 2001).  

Acoustic enclosure. Acoustic enclosures form a complete box around a piece of equipment and 

include acoustics doors, windows and attenuated ventilation or cooling systems. Generators, 

compressors, pumps, process equipment requiring substantial attenuation but minimal access and 

maintenance. Performance: 20-30 dB (A) limited mainly by silencing of openings and doors (UK 

Environment Agency, 2001).  
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Noise attenuators. Attenuators can be part of a ducted air flow system or can be inserted in a wall, 

partition or enclosure opening. Several splitters divide the air flow. Performance: Performance is 

a function of attenuator length and the ratio of the cross-sectional areas of the splitters and the 

whole attenuator. Up to 45 dB (A).  

Acoustic lagging. Acoustic Lagging. Acoustic lagging is generally made of a laminated quilt 

comprising a tough outer skin, mineral fiber quilting and a heavy (often lead) internal layer 

providing mass. Such lagging is flexible and can be fitted around complex shapes and is ideal for 

sealing holes and gaps around solid acoustic elements. A similar product can be hung as acoustic 

curtain around plant that is moved frequently of in very confined spaces. Performance: 10 to 15 

dB (A).  

Vibration control. Vibration isolation is usually required between the equipment and the floor (UK 

Environment Agency, 2001).  

Vibration damping. Damping materials applied as an adhesive, flexible ‘putty’ or sheeting to 

vibrating metal sheeting. Metal sheeting, has a tendency to ‘ring’ when vibrated by heavy 

machinery. Large unsupported areas of metal can be very efficient at converting vibrational energy 

into audible frequencies and radiating noise, rather like a loud speaker cone. Casings and guards 

can be damped using various damping or ‘anti-drumming’ compounds. Performance: Performance 

varies, but 10 dB (A) is achievable. Damping of machinery casing is most effective on large areas 

of thin gauge metal (UK Environment Agency, 2001).  

4.5.1.2. Precautionary measures   

Noise control with the distance. Sufficient distance between residential areas and power station 

will make noise exposure minimal although the realization of such a situation is not always 

possible.  

Noise control equipment application. Noise control is a highly developed industry and there are 

numerous manufacturers producing a huge range of equipment designed for particular 

applications. However, there are common types of equipment that use particular techniques and 

materials to attenuate noise. This section provides descriptions of 11 generic types of noise control 

equipment that account for the majority of the equipment used by the noise control industry.  
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4.5.2. Best practices for air pollution management.  

The Commission for Environmental Cooperation (CEC) of North America (2005) through a report 

on Best Available Technology for Air Pollution Control provide best practices for air pollution 

control guided toward the maintenance of low level of air pollution exposures such that human 

health and well-being are protected. Based on the same above-mentioned principles, the CEC 

provide the following best practices:  

Air pollutants filters. Installation of filters made of chemical catalyzers which can be able to 

capture the emitted gas and turned them into less toxic compounds.  

Combustion control: Several combustion controls, such as fuel injection controls, after cooling 

systems and lean combustion techniques are already implemented in the design of the CAT 3516B. 

Such devices were considered as possible best available technologies prior to the discovery that 

the engine produced more NOx than allowable, even with these controls in use.  

Particulate controls: The majority of particulate controls are mechanical collectors, electrostatic 

precipitators, fabric filters or wet scrubbers. Mechanical collectors, such as cyclones, are used in 

a pre-control capacity to remove the larger particulates. Electrostatic precipitators are used mostly 

in high exhaust rate, high emission rate applications such as coal-fired power plants and steel mills. 

Fabric filters range from large scale to very small emission sources.   

Volatile Organic Compounds control. There are a variety of VOC controls, including condensation 

techniques, thermal oxidation, and bio-filtration and carbon adsorption. Condensation 

(refrigeration) control, which cools the exhaust and precipitates out volatiles, is an earlier-

generation technique popular with gasoline terminals before the development of carbon adsorption 

systems.   

Sulfur Oxide controls. This can be accomplished through the use of lower sulfur– containing fuel 

and/or installation of wet or dry scrubbers.   

Clean energy utilization. This can be done through the utilization of clean/green energy.  

Favoring low pollutants emission energy resources.  
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Selective Catalytic Reduction (SCR). An SCR system is an exhaust after-treatment device that 

utilizes the abilities of certain compounds, most commonly urea/ammonia or activated coal, to 

react with respectively NOx and CO2 emissions, to form benign chemical compositions. A 

controlled amount of the reactive chemical is sprayed into the exhaust stack, and is met by an 

intricate arrangement of precious metals which act as catalysts for the chemical reaction.   

4.5.3. Benchmarking of the selected power station toward the international best practices.  

An interview conducted with the heads of the power station and the consultation of some internal 

document allow us to establish the level of completion of those power station towards the 

established best techniques for pollution reduction. As such the following rating system have been 

used:  

Rating System  

Table 4.1 Rating system  

System not in place  0  

Parameter not monitored   1  

System mentioned in the EIAs but not implemented  2  

Systems which have been installed   3  

Systems already in place within power station’s equipment  4  

The maximum value been 64 and the minimum 0  

Source: (Confederation of Indian Industry (CII), 2010) 

 

Table 4.2 Rating of Logbaba and Ntarikon power station.  

  Level of completion 

N* Best practices Ntarikon 

power station 

Logbaba 

power station 

 Noise management 

01 Noise barriers 2 4 

02 Noise protection at the 

receiver’s site. 

0 0 

03 Acoustic enclosure. 4 4 

04 Noise attenuators 3 3 
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05 Acoustic lagging 3 3 

06 Vibration control. 3 3 

07 Vibration damping. 0 2 

08 Noise control with the 

distance 

0 0 

09 Noise control equipment 

application 

4 4 

Total 19 20 

 Air pollution management 

10 Volatile Organic 

Compounds control. 

0 2 

11 Air pollutants filters 2 4 

12 Combustion control 4 4 

13 Particulates control 2 4 

14 Sulfur Oxide controls. 2 4 

15 Clean energy utilization. 4 4 

16 Selective Catalytic 

Reduction (SCR). 

0 4 

Total 14 26 

 Source: Desk study 

On a general basis, Ntarikon power station had a 51.56% level of completion toward international 

standard for pollution reduction whereas Logbaba power station had 71.87% level of completion. 

However, individually for noise management system both power station were doing practically the 

same with about 55% level of completion. Then for air pollution management system Logbaba 

power station were the best with 92.85% of completion.  

As such even though those power station are not dramatically different vis a vis their effect on the 

host community, it appears clearly that more effort have been done at the level of Logbaba power 

station to prevent the effect of the power station operation on the surrounding community. 

4.6. Discussion of findings 

Generally, the power station generated noise and air pollution are not judiciously planned and 

managed and hence are not well managed in order to mitigate their effects on people’s health, 

setting and quality of life. Findings were discussed according to research’s questions. 
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4.6.1. What impacts do power station’s generated noise have on the surrounding 

communities’ health, setting and quality of life? 

Health 

Even though none formal noise related sickness have been diagnosed, noise related symptoms 

have been reported amongst people living around the power station namely frequent headache and 

hearing difficulty. Similar situations have been reported in India (Naik & Mahapatra, 2013) where 

similar study carried out amongst Vedanta community members revealed that hearing difficulties 

and frequent headache were observed amongst community members after only 2 years of 

continuous exposure. Then, in South Africa (Spalding-Fechera & Matibe, 2003) case of mortality 

in relation with industrial noise have been observed amongst people of the third age as it was the 

case within Ntarikon community where people of the third age would be dead because of the noise 

generated by the power station. Indeed, Spalding-Fechera & Matibe (2003) provided that long 

term exposure to industrial noise can cause blood vessels to constrict, raising blood pressure and 

reducing the volume of blood flow and in certain case dead especially amongst those of the 

traditional age. 

Setting and quality of life 

According to the various measures of noise mitigation put in place in power station, community 

members experienced social disturbance in different manner. Indeed at Ntarikon, community 

members experienced sleep disturbance and speech interference when the power station were 

operating. Consequently, people have developed annoyance and social rejection toward the 

installed power station. Similarly the World Health Organization (1999) reported that sleep 

disturbance is a major effect of environmental noise. Industrial noise may cause primary effect 

during sleep and secondary effects that can be assessed the day after night-time noise exposure 

(WHO, 1999). Then uninterrupted sleep is a prerequisite for good physiological and mental 

functioning and the primary effects of sleep disturbance are: difficulty in falling asleep, 

awakenings and alterations of sleep stages or depth; increased blood pressure, heart rate and finger 

pulse amplitude, vasoconstriction; changes in respiration and increased body movements 

(WHO,1999). In addition, speech interference have been reported by the WHO (1999) as been 

basically a masking process, in which simultaneous interfering noise renders speech incapable of 



  

72  

  

being understood (WHO, 1999). Environmental noise may also mask other acoustical signals that 

are important for daily life such as door bells, telephone signals, alarm clocks, fire alarms and 

other warning signals and music (WHO, 1999). Consequently, the same source revealed noise can 

produce a number of social and behavioral effects as well as annoyance. This effects results from 

series of socially disturbing factors and strong correlation between noise exposure and general 

annoyance is much higher at group level than at industrial level (WHO, 1999).  

Moreover, study difficulty, in relation to the power station generated noise, have been reported by 

the student section of Ntarikon community. About that the WHO (1999) reported that industrial 

noise is generally followed by concentration difficulty amongst the youngster. Then long term 

exposure to noise have been strongly correlated to social rejection of the facility generating the 

noise. 

4.6.2. What impacts do power station’s generated air pollution have on the surrounding 

communities’ health, setting and quality of life? 

Health 

Beside the evidences of air pollution observed by community members, none air pollution related 

symptoms or sickness have been reported by neither Ntarikon host community members nor 

Logbaba host community members. It seems that the effect of the generated air pollution cannot 

be examine after less than 5 years of continuous operations. Indeed, in India, (Mukhopadhyay & 

Forssell, 2002) similar study, carried out amongst communities after 10 years of continuous 

exposure to power station’s generated air pollution, allow us to think that the effect of air pollution 

on community’s health can be easily assessed and measured after this time period. Indeed, 

Mukhopadhyay & Forssell, (2002) reported a causal relationship between air pollution and health 

effects. Theirs studies documented increased mortality and visits for respiratory emergencies 

associated with particulate pollution (particularly with particulate smaller than 10 mm and than 

2.5mm). Mukhopadhyay & Forssell, (2002) also demonstrated higher frequencies of respiratory 

symptoms and low pulmonary function in subjects exposed to particulate (Mukhopadhyay & 

Forssell, 2002). Similar situation in China shown that air pollution was thought to be one of the 

leading risk factors for respiratory diseases, such as chronic obstructive pulmonary disease 
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(COPD), lung cancer, pulmonary heart disease, and bronchitis, diseases that are the leading causes 

of death (Mukhopadhyay & Forssell, 2002). 

All these research combined allow us to think that this study must be done after 10 years to be able 

to bring out air pollution effect on community health. 

Setting and quality of life  

At Ntarikon, the sole effect mentioned by community members about how air pollution is affecting 

their life was the fact that they have stopped eating out since they have observed the previously 

mentioned evidence of air pollution. As such the power station generated air pollution negligibly 

affected the host community day to day life. At Logbaba, no social disturbances dues to the power 

station’s generated air pollution have been reported. On the contrary research carried out in 

Australia (Shearman, 2016) revealed that a formal complaint have been introduced by power 

station neighboring communities who wanted the government to remove the power station from 

their neighborhood due to the generated dust and smell which prevent people especially children 

for having out-door activities in their area of living. In addition, Shearman also reported a strong 

correlation between observed evidence of air pollution (dark dust, black smoke and black arsh) 

and the frequency of community’s members out-door activities. As such Shearman (2016) study 

allow us to think that the effect of air pollution on people setting and quality of life, although not 

enough significant today, could change at time.  

4.6.3. Comparison between diesel and natural gas based power station 

In term of their impact on the host community’s living condition and health, the disturbing 

character of both power station are quiet similar in a general basis. However, an investigation of 

each power station by perimeter, shows that at the first perimeters people were more affected by 

the power station than the others. Indeed, noise effect are more visible at Ntarikon amongst people 

living at the first perimeter compare to Logbaba where community are not feeling the effect of the 

power station generated noise. Similar comparison made in India (Confederation of Indian 

Industry, 2010) showed that natural gas power station although been a cleaner electricity facility 

than fossil fuel power station, had more effective impact on community’s members when 

technology are not put in place to mitigate the power station generated externalities. 
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4.6.4. Benchmarking of thermal power station 

These power station were not dramatically different vis a vis their effect on the host community, 

but from our field observation and interview, it appears clearly that more effort have been done at 

the level of Logbaba power station to prevent the effect of the power station operation on the 

surrounding community. Then according to the CII (2010), technology is now available to mitigate 

power station generated externalities. Unfortunately, few efforts have been done at the level of 

Ntarikon to comply with international standard. Indeed, except from basic noise and air pollution 

management practices such as filters and acoustic control system, none practices of power station’s 

externalities management have been implemented within Ntarikon power station. 

4.7. Implications of findings 

In the process of rapid development of energy sector in developing countries, most importantly in 

Cameroon and in urban and rural areas, this study makes significant contribution towards 

acknowledging the uniqueness of localities and given thorough considerations to the local context 

in power station’s deployment. It also set the precedence for future developments in Cameroon to 

cogitate and conduct prior socio-economic and environmental impact of the power station relating 

to the specific locality in order to maximize the impact thereof. 

Most importantly, it supplements the electricity policy strategy of the Ministry of Energy and 

Water of Cameroun by specifying how power station exploitation can impact local communities. 

Furthermore, major concepts of the Energy Technology Sustainability Framework (ETSF) of has 

proven to be appropriate in this study and extending the framework’s applicability in other studies 

relating to renewable energy technologies.  

 

4.8. Limitation of the study 

Identical in all research, this study is no exception in limitations. To begin with, the study is based 

on the impact of thermal power station’s operation on the local communities and the result may 

not reflect reality as the timeframe corresponding to the collection of data for this study was August 

2017, during the rainy season for both area. Then, the research have been carried out after 5 years 

of TPS’s exploitation in Ntarikon and 2 years of TPS’s operation in Logbaba whereas the WHO 
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(1999) provide that the major effect of power station start to be visible amongst the host community 

after 10 years of continuous operation. 

There might be some crucial considerations in the course of the implementation to alter technical 

dimensions of the power station, which result could ultimately render the findings of this thesis 

somewhat unreflective.  

 

CHAPTER FIVE  
 

SUMMARY OF FINDINGS, CONCLUSION AND RECOMMENDATION  

5.1. Summary of Findings   

Findings presented in this section were based on research’s objectives.   

5.1.1. Examine the impact of power stations’ generated noise` on host communities’ health, 

setting and quality of life;  

Quality of life and setting 

In the case of Ntarikon power station, the first perimeters have been said to be the theater of serious 

noise disturbance which often generated sleep disturbance, sometimes generated interference in 

speech communication and annoyance and always induced study difficulty amongst students. 

Then from the second to the fifth perimeters, none social disturbance have been reported. At 

Logbaba, form the first to the fifth perimeter noise have been reported to be a serious problem but 

none social disturbance have been reported.  

Health  

At Ntarikon power station, host community have reported to be sometimes subject to persistent 

headache and hearing difficulties since the power station installation at the first perimeter but for 

the last four perimeter, participants were not reported noise related health symptoms. At Logbaba, 

only persistent headache have been reported by the community at the first perimeter and for the 

last four remaining perimeters, none noise related symptoms have been reported.  
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Then one case of formal hearing loss (temporary threshold shift) have been diagnosed amongst 

participants of the first perimeter. A semi structure interview with this participants revealed that 

he was living in the neighborhood since his childhood and he has developed this sickness since 

the beginning of the power station’s operation. The respondents belong to the traditional 

generation and to preserve his health the family had decided to remove him from that area. 

Moreover, cases of dead have been reported by respondents amongst people of the 3rd age. Indeed, 

1.5% of participants living at the first perimeter had reported that the death of their father or 

grandfather have been linked to the power station generated noise by medical bodies and they 

possessed medical proof of this relationship.  

At Logbaba, participants have not reported any noise related sickness.  

5.1.2. To examine the impact of power stations’ generated air pollution on host communities’ 

health, setting and quality of life 

Quality of life and setting 

For both power station, evidence of air pollution have been reported but except from Ntarikon host 

community who were saying to have stop eating out of their house or now preferred stay with 

windows closed to limit the penetration of dark dust within their house (perimeter 1), no social 

disturbance of such have been reported at Logbaba (all perimeters included).  

Health 

In both power station participants of this research were not really felt air pollution symptoms and 

sickness (all perimeter included). Indeed except from vertigo which have been reported at the first 

perimeters at Ntarikon, no others air pollution symptoms and sickness have been mentioned.  

5.1.3. Compare diesel and natural gas power stations based on their impact on host 

communities’ health, setting and quality of life 

Noise.  

The effect of generated noise coming from diesel and natural gas power station were quiet different 

at the first perimeter of both power station. Indeed, the effects on people setting and quality of life 

were relatively high at Ntarikon and extremely low at Logbaba. For the effect of noise on people’s 
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health both power station have extremely low effect on community’s health. For the last four 

perimeters, the effects of noise (on health or living condition) were the same: extremely low. At 

Logbaba, none symptoms or sickness have been related to the power station generated noise.  

 Air pollution   

Evidence of air pollution have been observed in both power station but their effect on community’s 

health have not been reported by participants.  

5.1.4. Benchmark diesel and natural gas power station based on international best practices  

On a general basis, Ntarikon power station had a 51.56% level of completion toward international 

standard for pollution reduction whereas Logbaba power station had 71.87% level of completion. 

However, individually for noise management system both power station were doing practically the 

same with about 55% level of completion. Then for air pollution management system Logbaba 

power station were the best with 92.85% of completion.  

As such even though those power station are not dramatically different vis a vis their effect on the 

host community, it appears clearly that more effort have been done at the level of Logbaba power 

station to prevent the effect of the power station operation on the surrounding community. 

5.2. Conclusion   

Diesel power station and natural gas power station are two electrical facilities which aim at 

generating electricity. Natural gas based power station was assumed to be a cleaner electrical 

facilities than diesel power station and thus was supposed to have less adverse impacts on host 

community than diesel based power station.  

However, based on a survey carried out amongst Ntarikon and Logbaba power station’s host 

community, it appears that evidences and people’s perception of air pollution and noise were quiet 

similar in both area of study. Nevertheless, the level of impact of air pollution and noise on host 

community was very different. Indeed, at Ntarikon (1st perimeters) the power station generated 

noise and air pollution were more affecting people’s health and quality of life than Logbaba power 

station did. In addition the analysis of data shows that the closer people were living from the power 

station, the higher the impact of the power station’s operation on their setting and quality of life.  
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5.3. Recommendation   

Based on the findings and field observation the followings are recommended for the improvements 

of power station.  

5.3.1. To the power station’s management 

At Ntarikon, the urgent installation of noise barriers made of concrete is required as it is the case 

for Logbaba power station. Then vibration damping and air pollution filters should be implemented 

within the power station’s generators.   

At Logbaba the improvement of the existing pollution management system should be planned to 

ensure continuous pollution reduction and why not ISO 14001 certification in the future.  

5.3.2. To local communities 

As the situation is more critical at Ntarikon, community members could regrouped themselves into 

association to introduce a formal complaint consecutively at the level of the head of the quartier, 

traditional authorities, the mayor, the sub-prefect, the prefect, the governor and then the ministry 

of cadaster and the ministry of social affairs to complaint about the current situation of noise in 

their neighborhood.  

For the case of Logbaba, host communities are not facing great challenges, as such  

5.3.3. To policies maker/ the government 

In Cameroon there is no formal law or regulation framing power station’s construction, 

exploitation and operation. As such this study can be used as a guideline to enforce or put in place 

regulatory policies, constraining hereby any promoter of power station to apply good practices for 

power station management for example forbidden the construction of power station within 

community, obliged the construction of a wall made of concrete to minimize the level of noise out 

of the power station area. 
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5.4. Suggestion for further investigation  

The present study is an empirical and exploratory study as such this research is an introduction to 

further investigation of the generated level of noise and its impacts on host community. Indeed, a 

formal measurement of the level of noise at different perimeters from the power station will be 

interesting to determine their impacts on human health.  
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APPENDICES 
 

APPENDIX 1:  

IN-DEPTH INTERVIEW CHECKLIST 

 

NB - this was designed to be used flexibly and provided a guide and a list of possible questions, 

rather than a list of questions to be strictly followed in the same order in every interview.  

How long have you lived here?  

Can you describe your neighborhood to me?  

How do you like living here?  

Can you say what you think are the best and worst things about the area? (What changes would 

you like to see?)  

Do you think that it is a healthy place to live? Is that something that you ever think about? (If I 

ask you to think about it now, what would you say?) What could be done to make it a healthier 

place to live?  

I'm particularly interested in air quality and noise.  

What places would you think of as having bad air quality?  
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What places would you associate with clean air?  

Since the power station installation, in terms of your everyday life, or places you often go, do 

you notice any differences in the air quality?  

What do you think the air quality is like around here? (What makes you think that?) Are there 

any places round about where you think it is better or worse?  

How do you explain that?  

Have you noticed any changes over time?  

Are there any times when you think it is better or worse?  

How do you know when it’s better or worse?  

What kind of situation might make you think about the air quality?  

What kind of thoughts would go through your head?  

How often does that happen?  

What would you say air pollution is? Where do you think it comes from? Who do you think 

causes it? (How do you feel about that?)  

How do you think air quality or air pollution affects you?  

Are people that you know, say your family and friends, affected in any way by air quality?  

Do you ever talk to people about it?  

How do you think air pollution affects people in general?  

(What kind of people do you think might be affected by air pollution?).  

Do you think the effects of air pollution are known? (Do you think that scientists or doctors 

know enough about the effects of air pollution?).  
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Do you remember when you first became aware of air pollution as an issue? How did you 

become aware of it?  

Have you ever been to the doctor with any problems you would connect with air pollution?  

If so, could you tell me something about what happened?  

If not, do you feel that you could talk to your doctor about it if you needed to?  

If air quality is bad, say on a particular day, or in a particular place, what do you do about it? 

(What can people do if they think air quality is particularly bad?)  

Do you ever use anything to look up what air quality is like or is going to be like?  

(For example forecasts or teletext?)  

Do you think anything should be done about air pollution?  

Who should be responsible for taking action?  

What should they do?  

Do you think anything will be done?  

I'd like to ask you a few questions about your local authority (Barnet Council).  

Do you have much to do with them?  

What do you think of them?  
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APPENDIX 2:  

QUESTIONNAIRES 

 

Dear respondents,  

I am MAFFO FOSSO Priscilla Laure, master year 2 student at Pan African Institute for 

Development, West-Africa (PAIDWA).  

I am here to assess how the thermal power station located in your neighborhood is affecting 

your health, environment and activities.   

Your participation in this survey is voluntary but your response is very important. Individual 

responses will be kept confidential.  

NB: some questions will require that you rank your answer based on the level of impact (1: rare    

2: sometimes     3: often     4: quite often       5: always)  
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SECTION A: GENERAL INFORMATION  

 Questions  Choices  

1. Gender   Male                   Female               

2. Age group   15 to 19    20 to 24   25 to  

29    

   30 to 39   40 to 59   60 to 69    

   70 to 79    Over 80   

3. How many children do you have? ________________________________  

4. Level of education :             Primary school        Secondary school            High 

school                                              Undergraduate        Graduate       

Post-graduate          

5. What is your professional/ main _________________________________ activity?  

6. To your knowledge from what   0-50m     50-100m      distance are you living from 

the   100-150m     150-200m thermal power station?   More than 200m 

   

7. For how long are you living in the  from 0 to 5 years          from 5 to 10 years thermal 

power station neighborhood?  from 10 to 15 years      more than 15 years  



  

94  

  

8. Before the installation of the power station did you faced any electricity shortage in your 

neighborhood?   

 Yes     No    

 If yes, please precise the frequency       Rare     Often      Quite often  

   Frequently   

9. Since the installation of the power station have you faced any electricity shortage in your 

neighborhood?   

 Yes     No    

If yes, please precise the frequency  

 Rare      Often      Quite often    Frequently    
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SECTION B: AIR POLLUTION   

 Questions  Choices  

Have you observed any of the Dark/white smoke on top of chimney 1 2 3 4 5 following evidence 

in your Dark soot on leaves/roof/furniture 1 2 3 4 5 neighborhood?   

 Persistent smell of gas/ diesel  1  2  3  4  5  

Others ___________  1  2  3  4  5 

Difficulty to breath  1  2  3  4  5 

Before the installation of the power Dermal irritation 1 2 3 4 5 station have you developed any 

of Eyes irritation 1 2 3 4 5 the following symptoms? Frequent vertigo 1 2 3 4 5 

After the installation of the power Difficulty to breath 1 2 3 4 5 station have you developed any 

of Dermal sickness 1 2 3 4 5 

The following symptoms? Eyes irritation 1 2 3 4 5 

Frequent vertigo  1  2  3  4  5 

Before the installation of the power Asthma       Respiratory infections       station, have you 

been diagnosed Bronchitis         Respiratory chronic obstructive for any of the following 

sickness?  Hypertension      Others__________________ Proof of diagnosis Yes No 

After the installation of the power Asthma       Respiratory infections        station, have you been 

diagnosed Bronchitis         Respiratory chronic obstructive for any of the following sickness?  

Hypertension      Others__________________ Proof of diagnosis Yes No 
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Before the installation of the 

power station, how do you 

feel about the air quality in 

your neighborhood?  

 Oppressing   1  2 

 3  4 5  

 Fresh air  1  2  3 

 4 5  

Smelly (smell of diesel /gas /exhaust gas)  1  2  3 

 4 5  

 Dusty (dark dust observed)  1  2  3  4 

5  

 Smoky   1  2  3  4 5  

 Oppressing   2  3  4 5  

 Fresh air  1  2  3  4 5  

Smelly (persistent smell of diesel/gas)  1  2  3 

 4 5  

Dusty (dark dust observed)  

16. Since the installation of the power 

Smoky 1 station, how do you feel about the air quality in your neighborhood?  

2  

 

2  

3  4  

 

5  

5  

 

 

 

 

 

 

 

 

 

3   4   
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SECTION C: NOISE ASSESSMENT  

    

    

 Questions  Choices  

17. Before the installation of the power station,  No Noise        The power station       Traffic what 

was the main source of noise in your  Household noise       Others______________ neighborhood?  

18. After the installation of the power station,  No Noise        The power station       Traffic what 

is the main source of noise in your  Household noise        Others______________ neighborhood? 

   

19. Before the installation of the power station  Extremely low level      Low level  how did you feel 

about the level of noise in  

 Moderate level       High level your neighborhood?  

 Very high level  

20. Since the installation of the power station  Very low level      Low level  how do you feel about 

the level of noise in  

 Moderate level       High level your neighborhood?  

 Very high level  
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1   2   3   4   

1   2   3   4   

1   2   3   4   

1   2   3   4   

21. Since the installation of the power station,  Not at all a problem    Minor problem in your 

neighborhood what can you say  Moderate problem      Serious problem  

 About the noise issues?    Extremely serious problem  

22. What do you think about noise in your  Annoying            Disturbing         Indifferent 

neighborhood?  Becoming accustomed      other__________  

23. Before the installation of the power station Persistent headache 1 2 3 4 5 in your neighborhood, have 

you developed Hearing difficulties 5  

 Any of the following symptoms?  Sleep disturbance  5  

 Concentration difficulties  1  2  3  4  5  

 annoyance  1  2  3  4  5  

 

24. After the installation of the power station in  Persistent headache   5  

Your neighborhood, have you developed Hearing difficulties 1 2 3 4 5 any of the following symptoms? 

Temporary hearing loss 5  

 Sleep disturbance  1  2  3  4  5  

 Concentration difficulties  5  

 

 annoyance  1  2  3  4  5  

25. Before the installation of the power station,  Otitis media          Hypertension      hearing have 

you been diagnosed for any of the loss  
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 Following sickness?   Temporary threshold Shift  

 Proof of this diagnosis?   Permanent threshold shift  

  Yes        No  

26. After the installation of the power station,  Otitis media     Hypertension      hearing loss have 

you diagnosed for any of the following  Temporary threshold Shift  

 Sickness?   Permanent threshold shift  

Proof of this diagnosis?  

  Yes          No  

27. Before the installation of the thermal power  Agriculture    Call box            station what activities 

did you carry out in  Bar owners/ tenders     Food sellers    

 Your neighborhood?     Small shop              No activities  

 Yes                 

28. Since the installation of the thermal power  No because of the power station noise station do your 

activities still operating?   No because of lacks of capita  

 No because of the power station emitted smoke  

 No because of the smell of diesel coming from the power station  

 No for others reasons______________________  

29. To what extend does the power station  Reduction of customers  Increased of customers is/was 

affecting your activities?  

  No effect                          Start a new business  
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1   2   3   4   

30. To what extend the power station operation Sleep disturbance  1  2  3  4  5 

is affecting your day to day life? (please Difficulty to interact with  5 people  (difficult  to  

rank your answer from the minor impact 1 communicate)  

to the major impact 5) student cannot study when the 1 2 3 4 5 power station is operation  

 Noise generated by the power 1 2 3 4 5 station is annoying  

Noise generated prevent you 1 2 3 4 5 to watch television  

 Others __________________  1  2  3  4  5  

 31. When the power station is operating?    During the night        During the day  

   At any time during the day and night              

24/24  

Does anybody in your neighborhood has abandoned his house because of the noise?                            

   Yes    No  

If possible, will you move to another area of living?         Yes     No  

Please explain why? ________________________________________________________________  

34. Do you think that the government should remove the power station from your neighborhood?  

   Yes      No    

Please explain why__________________________________________________________________  

35. Do you think that the installation of the power station have benefited your community?  

   Yes      No   

Please explain why____________________________________________________________________  
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SECTION D: OTHERS DISTURBANCE  

    

    

 Questions  Choices  

36. Since the installation of the power station  Insecurity      Vibration    Others_________ have 

you observed any of the following evidence?  

INSECURITY ASSESSMENT  

37. Before the installation of the power  Very low level      Low level  station how was the level of 

insecurity in  

 Moderate level       High level your neighborhood?  

 Very high level  

38. Since the installation of the power station  Very low level      Low level  how is the level of 

insecurity in your  

 Moderate level       High level neighborhood?  

 Very high level  
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1   2   3   4   

1   2   3   4   

1   2   3   4   

39. In your opinion what could explain the  The power station generated noise actual level of 

insecurity?  People imprudence  

 No street light  

 Poverty/unemployment  

 Others________________  

VIBRATION ASSESSMENT  

40. When the power station is operating, can Wall shaking 1 2 3 4 5 you feel any of the following Sink 

shaking 5  

 Slight tremor  1  2  

Furniture shaking/vibration  

Soil vibration  

 Others __________-  1  2  

3  

 

4  5  

5  

 

3  4  

5  

5  

41. Before the installation of the power  Very low level      Low level  station how 

did you feel about the level  

 Moderate level       High level of vibration in your 

neighborhood?  

 Very high level  

   

42. After the installation of the power station  Very low level      Low level  how do 

you feel about the level of  

 Moderate level       High level vibration in your 

neighborhood?  
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 Very high level  

43. Since the installation of the 

power station 1 2 have you 

observed any of the following?  

 Others __________-  1  2  

3  

 

4  5  

5  

 

3  4  

5  

5  

44. To what extent does the vibration is    affecting your day-to-day life?        

 APPENDIX 3:  

OBSERVATION GUIDE 

 

  

Evidence of air pollution  

Dark soot on leaves, roof, windows, table etc.?  

White /dark smoke observed on top of chimneys when the power station is operating?  

Noise issue.  

Personal perception of the power station generated noise during theirs operation; - Vibration  

Evidence of wall shaking, cracked wall etc.  

  

  

  

Cracked Wall   

Soil erosion   1   2   3   4   

Fallen wall   1   2   3   4   
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APPENDIX 4:  

PHOTOGRAPH 
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