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ABSTRACT
Background: The informal economy sprawl contributes to challenges in occupational safety.
Assessing the extent of primary occupational safety and health services compliance in informal
automotive garages informs tailored interventions to improve workplace safety standards and
reduce health problems in the sector.
Objective: The study’s specific objectives were to assess the extent of occupational health services’
implementation, common hazards, and work-related illnesses among workforces’ in the informal
automotive garages.
Method: A cross-sectional study of the informal automotive garages in Eldoret town was
conducted between January and February 2021. Garage registration under Eldoret Juakali
Association-North Rift served as the sampling frame, with finite population sampling of 130
workforces from 65 of the 80 registered garages. Stratified and systematic sampling of the eligible
garages and purposive sampling of a manager/employer and a senior employee on duration of
service was conducted in the survey. The study used a Likert scale questionnaire developed from
the Occupational Safety and Health Act 2007 guidelines for the Directorate of Occupational Safety
and Health Services on implementing occupational safety services. Quantitative data on
occupational safety services implementation, hazard distribution, and work-related illnesses
occurrence among the workforce were collected and analyzed using R statistical software version
3.6.3. Descriptive statistics were performed for occupational safety service implementation,
hazard characteristics, and work-related illness. Simple linear regression was conducted to
determine the association between occupational safety service coverage and work-related illnesses
occurrence, using standard significance, a = 0.05, at 95% confidence interval.
Results: Occupational safety services implementation was low (M = 2.33, SD = 0.64) in the
informal auto garages. Twenty-six workshops (40%) conducted safety training, with a statistically
significant difference in enterprise characteristics (type, p = 0.001; size, p = 0.020). Health
surveillance, workplace inspection, and medical services were lacking in all the establishments.
Physical (M = 4.00, SD = 1.64) and ergonomic (M = 4.00, SD = 1.73) hazards were the common
occupational risks. Cuts/injuries (57.2%), musculoskeletal pain (52.5%), chest aches (49.2%), eye
problems (45%), and breathing challenges (39.2%) were found to be the common work-related
illnesses. The relationship between occupational safety coverage and workplace-related illnesses
was not statistically significant (p > 0.05).
Conclusion: The informal automotive garages have low occupational safety services
implementation. Inadequate primary occupational safety service coverage compromised
workplace safety conditions indicated by high occupational hazards distribution and prevalence of
work-related health problems among the garage workforces.
Recommendations: Relevant bodies including garage owners to ensure standard occupational
safety services” implementation at worksites. Adequate occupational safety services coverage and
inspection across the garages to foster adoption of standard health and safety practices in the
workplaces would be beneficial in transforming the sector into a safe work environment.



Vi

LIST OF ABBREVIATIONS

CBD Central Business District

DOSHS Directorate of Occupational Safety and Health Services
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ILO International Labor Organization/International Labor Office
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WHO World Health Organization
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DEFINITION OF TERMS
Biological Hazards: Organic substances or those of biotic origins found in work
environments consisting of unsanitary workstations, unhygienic equipment, rodents,
insects, and bats posing diverse health threats to workforces (ILO, 2013a).
Chemical Hazards: Inorganic (non-biological) substances comprising solvents, fossil
fuels, metal cleaners, lubricants, brake fluids, plastic glues, diesel exhaust fumes, and
dust, with toxic properties capable of causing adverse health effects under workforces’
exposure (ILO, 2013a).
Ergonomic Hazards: Workplace situations such as lifting heavy objects,
uncomfortable postures, repetitive movements, and attacks and violence creating
discomfort or strain and adverse effect on the musculoskeletal system (ILO, 2013a).
Exposure: The amount of hazardous substances from any particular material in a
workplace in contact with a worker (ILO, 2013b)
Firstaid in work site: the immediate medical attention given to an individual following
hazard exposure before seeking further health interventions from qualified health
personnel (ILO, 2013b)
Hazard: A substance or condition of work environment with the potential to cause any
form of damage to the health of an individual (ILO, 2013b)
Health risk assessment: The systematic assessment of nature and potential of hazard
effect on an individual or population wellbeing, for estimating future risks and
developing appropriate interventions (World Health Organization. International Expert
Working Group, 2013).
Informal Sector/Economy: Business entities where sector characteristics consist of
small non-registered enterprises with little division between capital and labor, lack of
contractual relations and casual employment (ILO, 2013b).
Mixed Garages: A closed area undertaking car repairs in private owned plots,
consisting or lacking structural establishments but operate extended roadside car repair
services (ILO, 2015).
Open-Air Garages: A closed area undertaking car repairs in private owned plots,
consisting of or lacking other structural establishments (ILO, 2015).
Occupational Accidents: An unexpected or unplanned occurrence of any form of injury
or violence in a workplace (ILO, 2013a)
Occupational Diseases: Health conditions that arise through exposure to hazardous

substances or conditions in a workplace (ILO, 2013a)
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Occupational medical examination: Assessment of workers health at regular intervals
during employment, resumption of work after occupation-related illness, and on
termination of specific hazard-related action (Los et al. 2019)

Occupational Safety and Health Services: The primary health protection and
promotion services under the guidelines of International Labor regulations such as
health risk assessment, occupational medical examination, first aid, and safety and
health training that guide the safety establishment of a workplace for the achievement
of optimal health for the workforce (ILO, 2013b)

Occupier (or Employer): Garage owner responsible for the business establishment,
providing and maintaining safe work systems and supervising compliance with safety
guidelines (ILO, 2013b).

Physical Hazards: A harmful agent or circumstance such as heat, cold, extreme
weather conditions, noise, welding radiations, electric shock, sharp objects, and littered
working space causing physical damage to workforces’ body on exposure (I1LO, 2013a).
Roadside Garages: An open area for undertaking car repair works located on specific
sites of public road systems in urban centers, deficient of workspaces and any structural
establishments (ILO, 2015).

Worker (or Employee): A person who provide services to an employer or client under
a prescribed program for or no monetary compensation (Public Service Commission
GOK, 2007).

Workplace: A place or area composed of premises or just a location where employees
engage in work or related activities (Public Service Commission GOK, 2007)
Workplace Audit: A systematic process for examining hazard levels and risks to
determine whether laid strategies meet the safety goals of a work environment (Public
Service Commission GOK, 2007)

Work-Related Illness (es): A negative health outcome or ill-health among workers,
with etiology partly affected by work-related hazard exposures (ILO, 2013a)

Safety and health training: Educating workforces on occupational hazard
characteristics, related illness, and safety approaches, shifting the responsibility of
health management to a personal obligation (Garrido et al. 2020).

Unhygienic equipment: Dirty working equipment, including unclean work clothes or

gloves resulting from inadequate cleaning or pests’ contamination (ILO, 2021).



Unsanitary workstations: Unclean, dirty, or contaminated working environments with
the potential to generate, promote, or transmit infections, injuries, or diseases (ILO,
2021).
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CHAPTER ONE: INTRODUCTION
1.1 Background to the Study

1.1.1 Occupational Safety and Health.

Occupational safety and health (OSH) programs focus on instituting safe work practices
and enhancing the population's wellbeing (International Labour Office, 2013a).
However, despite this milestone in workplace safety regulation (Bonney, Forst, Rivers,
and Love et al.,, 2017; International Labour Office, 2013a), work-related health
problems continue to negate efforts towards the worldwide objective of improved
quality of life. Rantanen, Lehtinen, Valenti, and lavicoli (2017) established that high-
income countries have higher coverage of occupational health services estimated at
over 75%, while middle and low-income countries have below 30% accessibility. The
United States has adopted workplace health promotion programs aimed at the informal
economy's comprehensive integration into the OSH’s regulatory framework (Linnan et
al., 2019). However, the extension of occupational health protection in low-income
countries remains a workplace safety challenge (Rantanen et al., 2017), upsetting
efforts towards safe work practices.

Despite its significance in global health promotion, the goal for the achievement of
decent work is yet to receive enough attention and priority in developing countries
(ILO, 2016). Africa, in particular, suffers from OSH infrastructural and personnel
challenges, creating huge workplace safety problems, with less than 10% of the
workforce accessing OSH services (Lucchini and London 2014). The authors note the
implications of workplace definition limited to typical manufacturing or processing
industries to cause inadequate consideration of all workplaces in hazard mitigation.
However, with the expanding informal economy attributable to poverty and limited

educational attainment, competing socioeconomic and political interests have shifted



OSH concerns down the priority list in these economies (ILO, 2016). Export of high
risks productions in developing countries and limited assimilation of safety knowledge
have contributed to the increase of occupational challenges in these regions. Although
the focus includes developing low-cost context-specific safety programs (Lehtinen and
Rantanen 2018), the omission of workplace safety among developing countries has
implications for the global health burden.

1.1.2 Occupational Hazards.

Although every work entails some risks, the physical layout of a workplace determines
the level of exposure, with the magnitude varying widely across regions, sectors, and
work types (Senhaz et al., 2021; Shahzad et al., 2021). Work pressures compromise
precautionary measures limiting recognition and response to hazards in the workplace
(Ricci et al.,, 2021). With enhanced safety management ideologies, technological
advances, and the export of high health risk labor-intensive productions to low-income
countries, workplace hazards and exposure have substantially reduced in developed
nations (Shahzad et al., 2021). Despite these achievements in mitigating occupational
hazards, mature economies are experiencing significant trends in population and
workplace with new distinct occupational risks. Inadequate replacement of aging OSH
professionals and workforce and traditional work disruption by emerging technologies
limits understanding and mitigation of occupational risks (ILO, 2019). These
challenges disrupt work characteristics and undermine established safety programs
compromising gains in hazard prevention and health protection.

High occupational risks in developing countries are due, in part, to informal economic
sprawl and cracks in workplace regulations (Senhaz et al., 2021). Most work
environments suffer from poorly designed workplaces, including inappropriate location

and structures, increasing the potential of occupational risk exposures and related health



problems (Lucchini and London 2014). The workplace risks concept in Africa omits
psychosocial risks and hazard conditions in non-traditional industry settings such as
domestic or agricultural occupations that likely experience high child and women labor.
With the growth of the informal economies, most workplaces have inadequate risk
prevention strategies resulting in a high proportion of occupation risks (Amponsah-
tawiah and Mensah 2016; Keitany 2014b; Menya, 2012). High hazard exposures have
also been reported in the manufacturing, mining, and automobile industries,
highlighting the potential cumulative risks in most occupations (Elenwo, 2018; Gakire,
2016). These statistics show that occupational exposure to hazardous conditions
remains one of the significant challenges of public health concern.

1.1.3 Work-Related IlInesses.

The occurrence of occupational-related health problems depends, in part, on the level
of implementation of safety regulations (Hamaldinen, Takala, and Kiat, 2017).
According to Hamalainen et al. (2017), Europe has recorded a drop in occupational
accidents over the years, achieving the lowest fatality rate of approximately 3.6 per
100,000 persons, while low-income countries, Africa in particular, have the highest
proportion of over 16 per 100,000 persons. Although mature economies have integrated
robust workplace health protection strategies, unregulated working hours have been
implicated in increased alcohol abuse and associated mortalities (Pachito et al., 2021).
Autism (Lam et al., 2016), skin dermatitis, and occupational asthma (Jarolimek et al.,
2017) have been linked to systemic accumulations of chemicals and small particulate
matter from toxic occupational exposures. Other common occupational-related health
challenges include wrist injuries (Jarolimek et al., 2017), musculoskeletal, and

osteoarthritis (Hulshof et al., 2021) from ergonomic hazard exposure.



Rushton (2017) analyzing the global burden of occupational diseases, reported over 313
million non-fatal accidents and 2.3 million work-related annual deaths. Hamaldinen et
al. (2017) noted that developing nations contributed to two-thirds of the cases with
occupational diseases accounting for over 85% of mortalities. Driscoll (2020) reported
76.1 million disability-adjusted life years attributable to occupational hazards, with
developing countries contributing the highest proportion (36%) as of 2016. The ILO
2016 report indicated that Kenya had recorded an increase in work-related accidents
from 355 in 2006-2007 to 6023 in 2010-2011. Occupational asthma has also been
reported among spray paint workers in Kenya’s informal auto garages (Mwatu 2011).
Thus, as emerging economies develop, efforts must focus on enhancing occupational
safety to minimize risk exposure and promote employee welfare.

1.1.4 Informal Sector.

In Africa, despite the insufficient availability of data on occupational-based health
problems due to poor reporting ( Antao and Pinheiro, 2015; Hamal&inen et al., 2017;
ISO - International Organization for Standardization, 2017), a critical issue is that a vast
majority of employees work in the informal sector. In Kenya, the 2018 economic survey
shows a growth of the informal economy by 6.0 percent in the last five years, with
current sector employment accommodating 14.1 million workforces as of 2017 ( Kenya
National Bureau of Statistics, 2018). Consequently, Rantanen et al. (2017) estimated
that approximately 4% of the total workforce in Kenya receives occupational health
services. Thus, with the expanding capacity of the informal economy, understanding
and improving the informal sector’s safety characteristics is fundamental in economic
development.

The automotive garages in Kenya fall under the informal economy, making them

vulnerable to governance neglect and a potential source of employee health problems.



Locational and structural problems resulting from urban planning challenges are typical
characteristics of these informal enterprises (Siakilo, 2014). As profit-oriented and
apprenticeship-based enterprises, most auto-garage employees in the informal sector
have limited professional knowledge, negatively affecting occupational safety (Kenya
National Bureau of Statistics (KNBS), 2018). The unsafe work environments expose
employees to numerous hazards, with the potential to cause adverse health conditions,
including acute and chronic health effects, besides acting as a suitable path for disease
transmission in the population.

Therefore, given the informal economy's rapid growth, including massive demand for
automotive garages driven by industrialization (KNBS 2018), developing countries
must focus on enhancing occupational safety in this sector as a health protection and
promotion tool to improve workforce’s and overall population wellbeing.

1.2 Problem Statement

Occupational safety has received consideration from both leadership and regulatory
institutions globally. Still, the informal sector is not the focus of attention, especially in
developing countries. While the health concerns of employees in the formal sector have
been extensively studied (ILO, 2016), there is inadequate knowledge of workers' safety
and health characteristics in the informal economy (Menya 2012). Pressing
sociopolitical and economic priorities in developing countries continue to negate
attention toward workplace safety. These regions suffer from inadequate OSH expert
capacity and face limited integration of appropriate safety processes and equipment,
resulting in high occupational hazards and exposure, posing health risks to the
population. The expanding capacity of the informal sector due to increased poverty and

low educational achievement (ILO, 2016), as profit-oriented initiatives, undermine



efforts to workplace safety and increase occupational-related health burden in the
population.

Eldoret town's strategic location as a business hub linking East and Central African
Countries makes it a dynamic metropolitan center. A high rural-urban influx has led to
rapid urban growth, with the informal economy sprawl contributing to challenges in
occupational safety (Badoux et al. 2018). Menya (2012) reported high (26%) health
complaints associated with workplace hazard exposures in informal metalwork sector
of Eldoret town, with an estimated 20% of the workforce changing their jobs for health
considerations. However, the informal sector occupational characteristics' implications
on the population wellbeing in the area are under-researched (Menya, 2012); with little
work exploring informal sector automotive garage workers' safety and health
experiences (Ladou, London, and Watterson 2018). Therefore, it is necessary to
understand the contribution of safety standards to the occurrence of health problems in
the informal sector. The purpose of this study was to assess the extent of
implementation of OH services, hazard characteristics, and the health conditions of the
workforce in the informal automotive garages.

1.3 Justification of the Study

In the contemporary era of heightened industrialization of developing countries, the
work environment is significant in controlling infectious and chronic diseases. Despite
aggravated occupational safety challenges and increased work-related health burden in
developing countries owing to the export of high-risk production by mature economies
and the rapid poverty-driven growth of the informal economy, occupational safety in
the economic sector is yet to receive adequate attention in these regions. This study
provides information on OSH services, hazard distribution, and the occurrence of work-

related illnesses among employees in informal automotive garages. The data collected



in this project provide insight into the safety characteristics of the informal auto garages
and the health burden on the workforce. This statistical information is crucial in raising
awareness of workers' safety and health needs in the informal sector, useful in
prioritizing health protection and promotion programs, policy review, improving risk
prevention plans, and training on workplace hazards and health problems. Thus, in
guiding the strengthening of workplace safety programs, neglected low-income
environments could potentially avoid becoming a higher risk, as happened previously
with other occupational settings (ILO, 2016). Therefore, the project findings provide
regulatory institutions with information to address employees' workplace safety needs
in the informal sector.
1.4 Objectives
1.4.1 Main Objective
To investigate the occupational safety and health status in informal automotive garages
of Eldoret town, Kenya
1.4.2 Specific Objectives
1. To determine the extent of occupational health services' implementation in
informal automotive garages in Eldoret town
2. To determine the common workplace hazards in informal automotive garages in
Eldoret town.
3. To find out common work-related illnesses among the workforce of informal
automotive garages in Eldoret town.
4. To determine the relationship between the occupational safety and health
service and the occurrence of work-related illnesses among informal automotive

garages in Eldoret town.



1.5 Research Questions
a) What are the major occupational safety measures available in the informal
automotive garages in Eldoret town?
b) Which are the common workplace hazards among informal automotive garages
in Eldoret town?
¢) What are the common work-related illnesses affecting the workforce of informal
automotive garages in Eldoret town?
d) What is the relationship between OSH services implementation and occurrence
of work-related illnesses among workforces of the informal automotive garages?
1.6 Significance of the Study
The study gives insight into occupational safety and employee health status in the
automotive garage industry's informal sector. The results can guide relevant authorities
in formulating policies and interventions for health promotion strategies within the
country. Besides, workers in automobile garages may benefit from the availability of
information to mitigate occupational risk and improve working conditions. Overall, a
significant outcome of the study involves providing information that will aid modify
the regulatory system and occupation-based interventions in automobile garages to
advance the overall health outcome of the population.
1.7 Scope of the Study
The research focused on examining the extent of implementation of occupational health
services, hazard characteristics, and workers' health status in automotive garages in
Eldoret town.

1.8 Assumptions of the Study



A major assumption of the study encompassed the elements defining automotive
garages. The study considered an open or closed area, undertaking motor vehicle repairs

as an automotive garage.
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CHAPTER TWO: LITERATURE REVIEW
2.10ccupational Safety and Health Services implementation

The level of OSH service coverage varies between countries based on socio-economic
development and leadership priorities. In their study to ascertain the global status of
OSH on a sample of 49 representative countries, Rantanen et al. (2017) established that
approximately over 75 % of the workforce lack OSH coverage, most of which is the
informal sector and small enterprises. High-income countries recorded comprehensive
data on employee health with over 80% OSH coverage, while low- and middle-income
nations lacked a robust OSH framework. The research identified low resource capacity
as a significant element limiting the enactment of occupational safety guidelines in
scarce resource settings. Jahangiri et al. (2016) published similar findings in small-scale
Iranian workplaces. The results showed a poor implementation of OSH services, with
employees reporting a lack of occupational health training programs.

In a 2019 national survey of occupational health programs in America, Linnan et al.,
assessed the implementation of health promotion programs in public and private
organizations. In a sample of seven industry categories comprising of public
administration, hospitals, information, agriculture and related production organizations,
and wholesale/retail institutions, the study reported low implementation of workplace
health programs across the studied industrial sectors. The study findings indicate that,
despite existence of OSH initiatives, most small-sized organizations did not offer
occupational health programs.

Similarly, focusing in infrastructural innovations in United States workplaces,
Weidman et al. (2015)conducted a study on ergonomic approach to occupation safety
to assess key factors in dissemination of the preventive strategy in occupational settings.
The authors noted the significance of user intentions in the adoption and diffusion of

design-based prevention approach to occupational safety. Product design and
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technological flexibility were some of the factors identified as essential in modelling
workplace safety. However, management commitment and employee involvement
were crucial in the success of the designed-based safety implementation. Flexible
transition processes was shown to positively predict integration of new ergonomic-
related design approaches in advancing workplace safety conditions.

In a study of OSH risks and opportunities, Rudakov et al. (2021) assessed the
effectiveness of safety systems in Russian mining industries. While analyzing a 10-year
mine’s operations focusing on workplace conditions and state regulations, the
researchers assessed factors influencing OSH risk and opportunities. The study
revealed the significance of employee negligence, poor communication, and non-
compliance to safety measures in workplace safety management. The findings indicated
the fundamental influence of human factors on safety margin associated with reduced
OSH compliance. The poor human-system interaction resulting from this human
element negatively affected workplace safety culture, OSH perception and
implementation.

With Petersen’s accident model highlighting the significance of system-human
interaction in occupational safety, some research work have focused on identifying the
correlation of this association. In an assessment of human factor effect on OSH status,
Unal et al. (2021) conducted a cross sectional study on 533 participants from private
company in Turkey. Using a Likert scale, the study evaluated managers’ commitment
to workplace safety, promotion of safety culture, safety practices, and OSH
performance. The findings indicate that managers’ commitment to OSH is a key factor
of the human component positively influencing safety culture, employees’ behaviors,
and overall OSH performance. Although leadership did not directly influence OSH

performance, its positive effect on employees’ involvement in workplace safety had
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fundamental impact on OSH outcome. A key finding of this association is the strong
and positive association between managers’ commitment and safety culture.

Tuhul et al. (2021)conducted a study on OSH status among Palestinian manufacturing
industries. Using data of 175 industries, the researchers reported poor OSH coverage
with associated increase in WRIs among employees in the studied companies.
Employee attitude and organization’s safety culture were identified as some of the
fundamental factors influencing OSH implementation. A comparison of the
organizational safety performances indicated poor OSH implementation among metal
industries compared to other manufacturing firms.

Yu, Tse, and Wong. (2002) outlined in their study on OSH service implementation in
the informal sector of Hong Kong that safety practices differed across organizations,
with larger companies registering high scores compared to smaller enterprises. The
study conducted on the construction industry assessed the four service elements of
occupational safety involving workers' health surveillance, environmental assessment,
health training, and provision of medical services show a generally low score on
monitoring at 20% for periodic checkups across the industry. These findings imply that
workers in larger industries are more likely to have better health outcomes in their tasks
than those in smaller enterprises who experience a higher level of exposure to hazardous
conditions. Based on ILO's objective to promote safe work practices for all (ILO, 2016),
the low scores in small enterprises act as an indicator of limited integration of OSH
policies in the informal economy.

In the Czech Republic, Jarolimek, Urban, Pavlinek, and Dzlrova (2017) conducted a
study to determine the effectiveness of OSH services in enhancing employee safety
within the automotive industry. The researchers conducted an on-site investigation and

reviewed National registry records between 2001 and 2014 to establish the trend in
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occupational-related health problems among these workforces. The research
underscored an excellent implementation of OSH services above 75% coverage in all
the sampled companies. However, employee rehabilitation to work after occupational-
related health problems received less attention across the entire industry, with less than
20% of the companies reporting the service's availability. Notably, the researchers
limited the study to motor vehicles' manufacturing process, which guided the interest
to focus on auto garages' additional investigation as a significant occupation influencing
population health.

In Africa, some studies conducted to assess the informal economy's contribution have
highlighted the effect of the non-compliance to safety practices as the major setback
undermining development efforts (Amfo-Otu & Agyemang, 2016; Keitany, 2014,
2018; Menya, 2012). Fundamentally, political goodwill and socioeconomic
contributions are the significant factors influencing OSH coverage and safety in these
settings. Antao and Pinheiro (2015), in their study on occupational disease surveillance
in developing countries, described infrastructural challenges, policy, and low
professional capacity as the significant factors associated with a low implementation of
OSH services in these settings. The comparative assessment of occupational
surveillance in developed and developing countries showed that high-income countries
have well-established workplace safety systems, data and adequate records on
occupational diseases than low-income nations. In Africa, the study found that only one
country, South Africa, had a relatively structured work surveillance system comprising
two data sources involving the mining industry's morbidity and mortality records.
Despite this achievement, the system captures data from a single occupational setting.

These findings demonstrate that most work environments in Africa suffer from OSH
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services' insufficiency with a potential for high prevalence of poor health outcomes
among the workforce.

In Kenya, the directorate of occupational safety and health services under the ministry
of labor and social protection monitors all OSH policies' implementation processes. The
International Labour Office (2013a) report indicates that of the over 140,000 identified
workplaces, only 7,500 meet Occupational Safety and Health Act (OSHA) 2007
regulations for operations(ILO, 2013a). Interestingly, the study reveals that work
surveillance covers approximately half (4,000 stations, 2.86%) of these registered
workplaces. Thus, an estimated 136,000 workstations in the country operate under no
principal supervision, which leaves the workforce at risk of various levels of hazards
depending on the specific occupation characteristics.

2.2 Workplace Hazards

Following global concerns for environmental management amidst the current climate
crises, most countries and research works have focused on identifying potential
approaches to reducing country-specific carbon emissions. In their study on the
economic complexity and associated hazard characteristics in United States, Shahzad
et al. (2021) developed econometric model to test the relationship between productivity
structures, energy consumption and environmental pollution. The study revealed the
fundamental influence of economic complexity in the country’s carbon footprint. The
research linked interaction between non-renewable energy use and productivity
structures to increase in environmental pollution. These results reflect the findings from
Senhaz et al. (2021) study on environmental effects of the informal sector in
Organization for Economic Co-operation and Development (OECD) countries. The 10-

year study reported an association between shadow economies, energy consumption,
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and carbon emissions. Informal sector had long-term influence on the energy market
and carbon emission.

Ricci et al. (2021)conducted a study on the significance of ethnic diversity on risk
perception among construction workers in Italy. In a sample of 562 employees from
different ethnic backgrounds, the study assessed four elements of risk perception
involving behavior control, workplace hazards, safety culture, and attitude on safety
behaviors. The results revealed the negative effect of working conditions on behavior
control. Most employees indicated pressure and fatigue as significant factors
contributing to poor compliance with safety practices and reduced control of individual
safety behaviors. Although participants rated their workplaces as riskier compared to
their colleagues, most of them underestimated the risk of harm in their occupations.
While their hazard estimation may have been attributable to exposure levels, the
employees highlighted limited management involvement in OSH implementation to
contribute to their ignorance on occupational safety.

Baloch et al. (2021) assessed the significance of informal sector in environmental
challenges in Pakistan. Modeling over five decade data on autoregressive distribution
lag (ARDL), the authors tested the association between the informal economy’s market
growth and country’s environmental problems. The study established positive
association between shadow economy and environmental pollution. The growth in
informal economy contributed fundamentally to increased carbon emission and overall
environmental damage. A key outcome was the strong relationship between expansion
of the informal economy and rise in pollution sources. These findings are consistent
with the results reported by Pang et al. (2021) in their empirical analysis of the informal

economy’s contribution to carbon footprints in China. Informal economy positively
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contributed to increase in environmental pollution. The study further established a
positive correlation between economic growth, shadow economy and pollution.

In their study of hazard distribution in the manufacturing sector, Rivera Dominguez et
al. (2021) noted apparent variation in risk exposures across the different sections of
equipment production chains in Mexico. The study reported poor compliance with
safety standards and high occurrence of occupational risks. Hazard ratings indicated
approximately 70% of these problems were significant, requiring immediate attention.
The risk distribution in these organizations depended mainly on location,
environmental conditions, planning challenges, structural design, and commitment to
implementing occupational safety guidelines. Similar findings were reported by
Forsyth and Peiser (2021) in their study on disaster management approaches for climate
change. The research highlighted the significant contribution of urban planning,
economic needs, and leadership commitment to enhanced workplace safety for
sustainable development.

Other research works have also noted the significant contribution of leadership in
occupational hazard exposures and health burden on the population (Bouwer et al.
2014; Fekete et al. 2021). De Ruiter et al. (2021) highlighted the conflicting hazard
effect of non-integrated hazard prevention approaches. The authors noted the potential
impact of extreme weather conditions on disaster management strategies and human
health in different geographical areas. The findings indicate that while developed
countries have advanced occupational hazard prevention systems, health risks still find
their way through the cracks in OSH implementation processes and population
commitment.

A cross-sectional study conducted by Amfo-Otu and Agyemang (2016) in Ghana

among 70 auto mechanics observed a lack of a robust framework for coordinating



17

occupational health services in the informal economy. The occupational safety problem
was attributable to governance neglect exposing employees in auto garages to numerous
occupational hazards. Some of the safety challenges affecting employees in these
settings include lack of sanitary facilities, insufficient working spaces, and
overcrowding. High hazard occurrences have also been reported among automobile
mechanics (Elenwo, 2018) and miners (Gakire, 2016) in Africa. However, geographical
and state differences exist in OSH services implementation and occupational health
problems in various regions. These differences are associated with the socio-economic
and political characteristics of the countries (Rantanen et al. 2017), indicating potential
geographical-based differences in workplace hazard characteristics.

In 2014, Siakilo conducted a study in Nairobi County to determine development
challenges affecting and shaping the informal economy's growth. The study identified
significant operational problems facing this economic sector. The industry’s safety
challenges included neglect by relevant leadership to integrate the small companies into
the structural urban planning framework. These challenges impair occupational health
services' implementation with a resulting adverse effect on work environments' safety
status. A major problem was poor or lack of appropriate structures and limited social
facilities resulting in unsanitary conditions and increased occupational hazards.
Common hazards in these informal segments include dust, noise, wastes, objects,
biological agents such as bacteria, and chemical spills associated with poor health
outcomes. Besides this policy problem on employees' wellbeing, there is potential for
communicability of health problems to the entire population through service delivery.
Another study conducted by Menya (2012) investigated occupational risks in the
informal metalwork sector of Eldoret. The author established that the most common

occupational hazards include mechanical objects, noise, and fumes or gases exposures
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associated with a poor implementation of safety practices. Lack of appropriate
structural establishments (61%) and limited workspaces (65%) seemed to be the major
problems affecting the industry's growth and workforces’ wellbeing. Another study by
Keitany (2014) to determine employees' safety status in the Juakali Kamukunji area of
Nairobi published similar findings on metal enterprises' occupational risks. A common
problem in the two different geographical settings encompassed crowded workplaces
with limited risk control approaches. The majority of workplaces (97.2 %) lacked
periodic inspection, with approximately 73% of the workforce reporting one of the
various Kkinds of occupational-related health problems. A key concern involved
government neglect of the informal economy in implementation of safety policies and
the workforce's training on occupational health.

2.3 Workforce Health Problems

Some major health problems associated with automotive garages include skin
dermatitis, respiratory disorders, physical injuries, eye problems, hearing impairment,
and muscle pains. These health conditions result primarily from exposure to various
levels of occupational hazards ranging from improper working postures, dust,
consistently high-pitched noise, flying objects, and numerous chemical elements
(Hamaélainen et al., 2017). The overall outcome of these health problems involves the
capacity to cause disability, reduce the quality of life, and even cause death. Apart from
these apparent health conditions, automotive garages’ location and functions facilitate
the genesis and spread of contagious diseases (Jarolimek et al., 2017). Unsanitary
environmental conditions in these settings play a primary role in enhancing business
activities' capacity to compromise the population's health and quality of life.

In developed nations, studies conducted on work-related illnesses indicate a high OSH

coverage with occupational-based accidents contributing minimally to the overall effect
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on population wellbeing. In their research on global estimates of occupational-related
ill health, Hamaél&inen et al. (2017) reported the lowest fatality rate of 3.61 per 100,000
persons in the European region. However, the study highlighted an overall global
increase in fatalities from 2.33 million in 2011 to 2.78 in 2015. The findings show that
an estimated 7,500 occupational-related deaths occurred in a day, with approximately
6,500 cases resulting from work-related illnesses. Africa registered the highest
mortality rate of 16.6 on occupational accidents, followed by Asia, with 12.7 per
100,000 persons. Work-related illnesses contributed to an estimated 90% of all
occupational-based deaths. Considerably, circulatory and infectious diseases remain the
major health problems associated with work environments in high and low-income
countries.

In their study on automotive workforces, Jarolimek et al. (2017) noted a positive
relationship between OSH status and occupational disease occurrence. The findings
indicate that two groups of employees, stratified as older workforce and women
personnel, were more likely to suffer from occupation-based diseases than their
colleagues below 40 years of age and men coworkers with an odds ratio of 2.4 and 3.0,
respectively. The common health problems were skin dermatitis, occupational asthma,
and wrist injuries associated with exposures to chemical compounds and repetitive
handwork.

Although health challenges of air pollution on employees are well documented
(Hamaélainen et al., 2017; Jarolimek et al., 2017), concern on other developmental
effects has informed studies on congenital risk of air pollution in maternal exposure.
Some studies have highlighted the link between air pollution and increased cases of
autism in the general population. In a systematic review of 23 studies, Lam et al. (2016)

meta-analyzed epidemiological evidence on the association between air pollution
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exposure and autism risk in the population. In 9,557 autistic children and 143, 997
controls, the authors established evidence of positive association between particulate
matter and autism. However, the study also reported insufficient evidence linking
autism diagnosis to toxicity in maternal exposure to air pollution. Smaller particulate
matter (<2.5mm) resulting from chemicals and fuel burns had stronger effect than larger
air pollutants (10mm). This disparity in neurophysiological effects may be explained
by differences in air suspension time attributable to potential variation in exposure
levels.

Other studies have established a link between exposure conditions and development of
occupational-related health problems. A positive association between length of
exposure and WRI were reported by Hulshof et al. (2021) in a study of the occupational
effect of ergonomic hazards on individual health among WHO member European
countries. The researchers developed two study groups represented by occupational
hazard exposure patterns. The no exposure study group comprised of individuals
experiencing less than 2 hours of daily ergonomic hazard conditions, with risk exposure
category comprising of employees having more than 2 hours daily ergonomic hazard
conditions. Focusing on musculoskeletal and osteoarthritis as outcome health
conditions, the study found a positive association between exposure and development
of work-related illness. Biomechanical exposure conditions increased the risk of
developing musculoskeletal health problems and occupational-related osteoarthritis.

In a systematic review of occupational-related health challenges, Pachito et al. (2021)
sampled 28 sources with 110, 043 participants from studies in developed countries from
WHO regions. Using 35-40 work hours a week as control group with three experimental
categories of working hours in a week (41-48, 49-54, and >54), the researchers assessed

the effect of these work characteristics on alcohol use, risky drinking, and related
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mortalities. While studying workers in both the formal and the informal economy, the
authors established a link between unstandardized working conditions and poor health
outcome. The study reported a positive association between exposure to harsh
occupational environment and alcohol use disorder. Employees undertaking long
weekly working hours had increased alcohol consumption than the control group.
However, there were no relationships between long working hours and risky drinking.
Age characteristics had associated influence on alcohol consumption with young
employees more likely to engage in alcohol abuse than older adults. However, the
research reported no gender-based difference in alcohol use disorder.

In India, Vyas, Das, and Mehta (2011) conducted a descriptive study on 153 male
participants sampled from 35 workshops to assess occupational injuries among
automobile mechanics. The research established that 63% of the workers reported
having suffered from work-related physical injuries in one year. Moreover, 16% of the
workforce indicated respiratory problems, with 20% and 8% reporting eye and skin
issues, respectively. These findings show that auto garages contribute a significant
proportion of health problems to the populations in different regions.

Rongo, Barten, Msamanga, Heedrerik, and Dolmans (2004) conducted a descriptive
study in Tanzania to determine the impact of occupational exposure on workers' health
status in the informal sector. The study involved a sample of 310 participants from the
Dar es Salaam small-scale industry. The findings indicate that the majority of the
subjects, over 90% reported risk exposure and suffered from at least one of the
occupational-related health problems. High prevalence of respiratory conditions has
also been reported among informal auto garage workforce (Mwatu, 2011). The study
reported high occurrence of occupational asthma, bronchitis, and eye problems among

spray painters. Regarding respiratory morbidity, the 56.7% prevalence of pulmonary
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function impairment recorded among 97 automobile repair workers investigated by
Krishna and George (2017) in India corroborate these findings.

In Ghana, Monney, DwumfourAsare, OwusuMensah, and Kuffour (2014) rated
musculoskeletal disorders and cuts/injuries as the most common health problems
experienced by mechanics. Ninety-five percent of the mechanics reported
musculoskeletal ill health in their duties, while 58% suffered from physical injuries. In
2017, a study conducted by Thangaraj and Shireen (2017) in India on a sample of 150
mechanics in automotive garages reported similar findings on co