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Abstract: Occupational accidents are a public health problem; therefore, it is necessary to
conduct research that contributes to accident prevention and health promotion. To this end, this
study aimed to investigate the main factors influencing work accidents at an electric power
company. A survey of 1,027 in-house and outsourced employees of a large electric utility was
conducted. The participants included injured and non-injured professionals. Organizational,
personal/behavioral, and work/task factors were found to have statistically significant effects on
work accident occurrence. As an academic and managerial contribution, the identification of the
main factors that influence work accidents in the electric sector favors the development of
strategies and actions for its control and mitigation.

Keywords: Occupational accidents; Public health; Accident-prevention; Electricity sector;
Outsourcing.

Resumo: Os acidentes de trabalho sdo um problema de saude publica e, por isso, faz-se
necessaria a condugéo de pesquisas que auxiliem na prevengao de acidentes e na promogao
da saude. O objetivo deste trabalho foi investigar os principais fatores que influenciam os
acidentes de trabalho em uma concessionaria de energia elétrica, visando auxiliar na prevengao
de acidentes. Para alcancar o objetivo proposto, foi realizada uma pesquisa com
1.027 empregados proprios ou terceirizados de uma grande empresa do setor elétrico,
abrangendo profissionais acidentados e n&do acidentados. Os resultados obtidos demonstram
que fatores organizacionais, pessoais/comportamentais e do trabalho/tarefa apresentam
impactos estatisticamente significativos sobre os acidentes de trabalho. Como contribui¢éo
académica e gerencial, a identificacdo dos principais fatores que influenciam os acidentes de
trabalho no setor elétrico favorece o desenvolvimento de estratégias e agdes para o seu controle
e mitigacao.
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Terceirizagao.
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Factors influencing occupational accidents...

1. Introduction

Occupational accidents are very detrimental to worker health. In addition to having
emotional, psychological, and social consequences, occupational accidents constitute
a public health problem that creates costs for companies and the country (Amponsah-
Tawiah & Mensah, 2016; Muchiri et al., 2019; Munhé, 2009).

The Brazilian Social Security (Brasil, 2011), in Law 8.213/1991-Art. 21 (Brasil,
1991), defines work-related accidents as accidents that occur during the execution of
activities at a work site or during the work of special insured persons. These are
accidents that cause bodily injury or permanent or temporary functional disturbance
that can result in death or the loss or reduction of the capacity to work. This broad
generic definition indicates an attempt to account for several aspects of work accidents.
It also demonstrates the complexity of the subject.

According to the International Labour Organization (ILO, 2016), every 15 seconds
somewhere in the world, a worker dies from an accident or work-related iliness, and
153 workers are injured on the job. The organization has estimated that poor health
and safety practices consume approximately 4% of the global gross domestic product.
Of the 549,405 work accidents recorded in Brazil in 2017, 2,585 were in the electricity
sector (Brasil, 2018). Itis, therefore, necessary to devise effective safety management
systems to reduce the risk of occupational accidents.

Several tools, such as management systems that can be evaluated and certified,
are being adopted by organizations to evaluate their goods, services, and processes
to improve their risk management strategies (Airagnes etal., 2018; Alves, 2012;
Drakopoulos & Theodossiou, 2016; Salminen, 2016; Sheikhalishahi et al., 2017; Siren
& Knudsen, 2017; Thurston & Glendon, 2018).

Occupational accidents are a multidimensional problem with many variables that can
be predictive of yet other variables, such as health, satisfaction, and absenteeism
(Amponsah-Tawiah & Mensah, 2016; Drakopoulos & Theodossiou, 2016; Sarotar Zizek &
Mulej, 2016; Thurston & Glendon, 2018; Tomas et al., 1999). Thus, accident occurrence is
the result of a complex web of interrelated personal/behavioral factors (Airagnes et al.,
2018; Cheung, 2014; Gembalska-kwiecien, 2017; Rakhshandehroo et al., 2015; Sakina &
Omar, 2018), organizational factors (Eskandari et al., 2017; Muchiri et al., 2019; Sawhney
& Cigularov, 2018; Thurston & Glendon, 2018; Yilmaz & Tosun, 2018), and work/task
factors (Mullen et al., 2017; Sawhney & Cigularov, 2018; Sheikhalishahi et al., 2017; Yilmaz
& Tosun, 2018). The results of these studies indicate that occupational accidents can be
attributed to internal (worker characteristics) and external factors (work environment
characteristics of specific tasks and the whole organization). Thus, occupational accidents
may be related to the characteristics of the work and the organizational environment. They
may also be associated with the behavioral and psychological characteristics of employees.

Several studies have sought to explain accidents from the perspective of
complexity, which is based on a systemic model, rather than analyses of the specific
mechanisms behind the cause-and-effect relationship (Hollnagel, 2009; Oliver et al.,
2002). Therefore, this work aims to deepen theoretical and practical discussions on the
factors that contribute to work accidents, using an integrative perspective. Worker
behaviors and organizational and work/task variables were considered. The objective
was to provide empirical evidence for a systemic approach to solutions.

The following research questions were formulated: What are the contributory
personal/behavioral, organizational, and work/task factors to the occurrence of
occupational accidents? To what degree is each component of the personal/behavioral,
organizational, and work/task factors present in the sample (Salience)? What is the
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influence of each component of the personal/behavioral, organizational, and work/job
factors on work accident occurrence (Impact)?

The goal of this study was to investigate the influence of personal/behavioral,
organizational, and work/task factors on work accidents, with an emphasis on their
salience and impact. The study was conducted at a large electric power company with
facilities in several Brazilian states because the industry provides a basic and essential
service for businesses and the wider society. According to Fundagdo Coge
(FUNCOGE, 2011), the electricity sector is important for the development of the country
and the well-being of the population; however, it has a high occurrence of work
accidents. This situation highlights the need for the development of mitigation
strategies.

2 Theoretical framework

During the execution of their duties, workers are at risk for occupational accidents, and
the risks are higher in some professions than in others (Sakina & Omar, 2018; Salminen,
2016; Sheikhalishahi et al., 2017). Companies have typically used a mono-causal approach
to the analysis of occupational accidents. A single fundamental cause of an accident is
sought, and the focus is on the individuals or their environment. The attention is centered
on human error resulting from unsafe actions or environmental conditions. However, this
analytical approach disregards the influence of factors such as work situations,
organizational conditions, and worker knowledge on task execution and risk avoidance.

The exemplar of this perspective is Heinrich’s (1959) domino theory, which argues
that accidents and the resulting injuries have antecedents. Heinrich used a sequence
of dominoes to demonstrate that personality can be a source of human failures that
result in unsafe actions; thus, accident occurrence is related to previous conditions.
This traditional approach still has support (Sakina & Omar, 2018; Chi & Han, 2013;
Hosseinian & Torghabeh, 2012).

Other models are recognized and applied to work accident analysis. Multi-causal
and systemic models have added new elements, including the recognition of the
relationship between the worker and the physical environment. Thus, the explanations
of the causes of occupational accidents have become more dynamic and
comprehensive (Munhég, 2009). Multi-causal accident models consider the influence of
diverse, complex interdependent factors. Thus, an accident-influencing factor need not
necessarily directly cause damage but may be indirectly associated with the accident,
such as organizational or cultural aspects (Eskandari et al., 2017; Muchiri et al., 2019;
Sawhney & Cigularov, 2018; Thurston & Glendon, 2018; Yilmaz & Tosun, 2018;
Gembalska-kwiecien, 2017; Keffane, 2015; Motter & Santos, 2017; Rashid et al., 2014;
Sarotar Zizek & Mulej, 2016; Zwetsloot et al., 2017).

Thus, an accident-influencing factor need not necessarily directly cause damage
but may be indirectly associated with the accident, such as organizational aspects. This
article contemplates the relationships between organizational and personal factors and
the characteristics of the work and tasks. Thus, the work' technical and social
components interact with the workers' attitudes, generating consequences.
The technical and social systems were analyzed from this perspective, considering the
role of personal predispositions and the influences exerted on them by these systems.
Hence, the present study argues that characteristics of the social system and the
technical attributes influence human behavior, favoring occupational accident's
occurrence (Kazeminia et al., 2019; Lehockey et al., 2018; Shen et al., 2018; Prescod
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& Zeligman, 2018; Valero Pacheco & Isabel Riano-Casallas, 2017; Mullen et al., 2017;
Sawhney & Cigularov, 2018).

The variables were classified into three groups: personal/behavioral, organizational,
and work/task factors. The psychosocial variables, such as demographic factors,
personality traits, attitudes, and behaviors, which are antecedents of work accidents,
were classified as personal/behavioral factors (Gembalska-kwiecien, 2017;
Rakhshandehroo et al., 2015; Amponsah-Tawiah & Mensah, 2016; Lee et al., 2017;
Kazeminia et al., 2019; Shen et al., 2018).

Typically, organizational factors are abstract and may not be close to an accident.
Also, an accident can occur at a different moment from its antecedents. Thus,
organizational factors do not always appear in a company’s accident reports.
The literature mentions the influence of deadline pressure on worker behavior and,
thus, accident occurrence (Liangetal., 2018; Sheikhalishahietal., 2017;
Jackson et al., 2012).

The characteristics of the social system, including the technical attributes, have
direct and indirect effects on work behavior. Thus, the technical and social components
of the work environment were considered in this study. The role of personal
predispositions and the influences exerted on them by these technical and social
systems were examined (Gembalska-kwiecien, 2017; Jackson et al., 2012; Sakina &
Omar, 2018; Sheikhalishahi et al., 2017; Yilmaz & Tosun, 2018).

Table 1 presents the dimensions and variables included in the present study and
the authors who developed related research.

Table 1. Personal/behavioral, organizational, and work/task dimensions and variables.

Dimensions Variables References
Physical activities = Rakhshandehroo et al. (2015)
Self-efficacy Knudsen & Gron (2010)
Concentration abilit Fadyl et al. (2010), Gembalska-kwiecien
y (2017), Rakhshandehroo et al. (2015)
Planning and Clarke and Robertson (2005), Kazeminia et al.
organization skills  (2019), Lehockey et al. (2018),
(Conscientiousness) Sheikhalishahi et al., 2017), Shen et al. (2018)
Commitment Amponsah-Tawiah & Mensah (2016),
= Lee et al. (2017), Pinto Silva et al. (2018)
.§ Airagnes et al. (2018), Cheung (2014),
= Alggrl:g:‘:annc:igrnug Kouvonen et al. (2016), Magnavita &
§ P Garbarino (2017), Sakina & Omar (2018)
= Discipline and rule  Clarke & Robertson (2005), Kazeminia et al.
5 adherence (2019), Lehockey et al. (2018), Shen et al.
) (Agreeableness) (2018)
(] . .
o . Koranyi et al. (2018), Salminen (2016),
Experience Sheikhalishahi et al. (2017)
Medicines Kouvonen et al. (2016), Salminen (2016)

Financial situation
Sleep

Super-optimism
Temperamental
volatility

Gongalves et al. (2017)

Kouvonen et al. (2016), Magnavita &
Garbarino (2017)

Knudsen & Gron (2010)
Cheung (2014), Gongalves et al. (2017)
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Dimensions Variables References
Eskandari et al. (2017), Farina et al. (2013),
Gembalska-kwiecien (2017), Muchiri et al.
Employee attitudes to (2019), Mullen et al. (2017), Sarotar Zizek &
safety standards Mulej (2016), Sawhney & Cigularov (2018),
Thurston and Glendon (2018), Yilmaz & Tosun
(2018)
- Communication Arendt et al. (2013), Zwetsloot et al. (2017)
Py consistency
'% De Silva et al. (2017), Eskandari et al. (2017),
N Communication Muchiri et al. (2019), Mullen et al. (2017),
s Sawhney & Cigularov (2018),
g Sheikhalishahi et al. (2017)
Eskandari et al. (2017), Gembalska-kwiecien
Culture and securit (2017), Keffane (2015), Motter & Santos
climate y (2017), Rashid et al. (2014), Sarotar Zizek &
Mulej (2016), Thurston & Glendon (2018),
Zwetsloot et al. (2017)
Participative decision- Liu et al. (2015), Muchiri et al. (2019)
making
De Silva et al. (2017), Farina et al. (2013),
Stabilit Prescod & Zeligman (2018), Valero Pacheco &
y Isabel Riafio-Casallas (2017), Vu et al. (2017),
Yilmaz & Tosun (2018)
Amponsah-Tawiah & Mensah (2016), De
Silva et al. (2017), Eskandari et al. (2017),
Security program Farina et al. (2013), Gra & Miha (2011),
Pinion et al. (2017), Sarotar Zizek and Mulej
= (2016), Yilmaz & Tosun (2018)
s Amponsah-Tawiah & Mensah (2016), De
B Resistance to a safety Silva et al. (2017), Farina et al. (2013), Gra &
E program Miha (2011), Pinion et al. (2017), Yilmaz &
s Tosun (2018)
o Employee skills and De Silva et al. (2017), Farina et al. (2013),
competencies Felce et al. (2016), Heine et al. (2016)
Eskandari et al. (2017), Fehlberg et al. (2001),
Job satisfaction Souza et al. (2017), Valero Pacheco & Isabel
Riafo-Casallas (2017)
. . De Silva et al. (2017), Eskandari et al. (2017),
Salaries and benefits Yilmaz & Tosun (2018)
Trainin De Silva et al. (2017), Eskandari et al. (2017),
9 Sheikhalishahi et al. (2017)
Phvsical work Jackson et al. (2012), Gembalska-kwiecien
en)(/ironment (2017), Sheikhalishahi et al. (2017), Yilmaz &
Tosun (2018)
x Eskandari et al. (2017), Gembalska-kwiecien
E Manager attitudes to  (2017), Muchiri et al. (2019), Mullen et al.
5 safety standards (2017), Sawhney & Cigularov (2018),
g Sheikhalishahi et al. (2017)

Workload

Variability (Task
planning)

De Silva et al. (2017), Koranyi et al. (2018),
Liang et al. (2018), Sheikhalishahi et al. (2017)

Jackson et al. (2012), Sheikhalishahi et al.
(2017)

Source: Elaborated by the authors.
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The theoretical references and the personal/behavioral, organizational, and work/task
dimensions of the present study are presented. After that, the methods are described.

3 Methods

This article is derived from a research and development project conducted at one
of Brazil's largest electric power companies, which has operations in several states.
A state-of-the-art analysis of the technical-scientific literature was performed to identify
the constructs to be included in the study. A survey was then conducted, and statistical
analysis of the data was completed.

The survey comprised 1,027 respondents: 717 employees of the power company and
310 outsourced employees of its contractors. It worth noting that the power company had
6,127 in-house and 17,847 outsourced employees at the time of data collection. Thus, the
sampling error for the in-house employees studied was 3.4% at a 95% confidence level.
For the outsourced employees, the sampling error was 5.5% at a 95% confidence level.
The sample was not limited to employees who were involved in work accidents.

The printed questionnaires were delivered through the company’s internal mail
system. The participants filled in the questionnaires without providing personal
identification and returned them by the same means. However, the respondents had to
indicate whether their employment was through the utility or one of its outsourcers.

The questionnaires were tabulated with IBM SPSS Statistics for Windows® Version 22.0
software, and descriptive and multivariate statistical analyses were performed.
The descriptive statistics were used for exploring the respondents’ characteristics, such as
gender, age, and length of tenure with the company and the sector.

The amount of missing data was checked to avoid problems in the analyses.
The missing data represented only 0.65% of the database; consequently, no additional
action was necessary (Kaiser, 2014). The normality of the data was tested to determine
the most appropriate analytical tool. As was expected, the non-normality in the data
was confirmed, thereby supporting the choice of tests that do not presuppose normality
(Ahmad & Khan, 2015). As recommended by Tabachnick & Fidell (2007), the outliers
are identified and treated appropriately (substitution by the means) to ensure an
unbiased approach to the analysis. Linearity analysis demonstrates that the association
between two variables can be a linear equation. Hence, the increment of one variable
can affect the performance of another variable consistently and linearly (Hair et al.,
2009). This research’s results showed that there was no violation of this association
parameter. After the completion of the initial descriptive analyses, the multivariate
statistical analyses are performed. The first was the analysis of the quality of the
measurement, based on the parameters presented in Table 2.

Table 2. Criteria for the adequacy of the factor solution.

Acceptance Acceptance
Measure Measure

parameters parameters
Correlation >0.300 Factor load (CF) >0.400
Kaiser—Meyer—Olkin sampling >0.500 Variapce >60%
adequacy measure explained (VE)
Bartlett’'s sphericity test (BTS) p <0.05 Cronbach’s alpha >0.70
Communalities >0.500

Source: Authors, based on Hair et al. (2009) and Tabachnick & Fidell (2007).
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The data obtained in this study were adequate for all of the parameters presented
in Table 2. The proposed structural model was analyzed using Structural Equation
Modeling. IBM SPSS for Windows® Version 22 and SmartPLS® 2.0.Ms are used.

The scales varied based on the type of information sought. The questionnaire
consisted of dichotomous (yes-no), and 11-point agree-disagree scales with values
ranging from O (totally disagree) to 10 (totally agree). Open-ended questions were also
included. Two parameters, salience, and impact were selected for the comparisons of
the analyzed constructs. Salience represented the frequency of occurrence of a
characteristic, i.e., respondent agreement on the manifestation of a phenomenon.
The higher the index value, 0-100%, the higher was the agreement (attitudes and
opinions) and frequency (behaviors). Impact represented the importance or total effect
of the variables on occupational accidents. The higher the outcome, the greater was
the predictive relevance of the variable.

The analysis of the in-house and outsourced employees is presented in the next
section aiming to identify the differences between respondents’ opinions and behaviors.

4 Results

The sample's characteristics are presented before discussing the salience and
impact of personal/behavioral, organizational, and work/task factors on occupational
accidents. The results indicated that a majority of respondents are males who
completed high school, both for the electric utility' and the outsourced' employees.
A majority of the in-house employees were 41-50 years old, and a majority of the
outsourced workers were <30 years old. Besides, the outsourced employees’
education levels were lower than those of the in-house employees (Table 3).

Table 3. Characteristics of the sample.

Characteristics £ In-house , Outsource?
mployees % employees %
Female 3 10
Sex
Male 97 90
llliterate 0 2
Fundamental (up to 4th year) 1 25
Fundamental (up to 9th year) 1 21
Schoolin High school 43 39
g level Undergraduate (Incomplete) 19 7
Undergraduate (Complete) 29 4
Specialization 6 2
Master’s/doctorate degree 1 0
<30 16 39
Age 31-40 29 33
(vears) Between 41-50 51 20
51+ 4 8

Source: Research data.

The results revealed a relationship between the analyzed variables and work
accidents. The variables were classified along three dimensions: personal/behavioral,
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organizational, and work/task factors. As was indicated, the analysis was performed for
in-house and outsourced employees. Because of space limitations, only the variables
with the most significant impact on occupational accidents will be discussed. That are
many elements that cause occupational accidents. Therefore, it is necessary to pay
attention to other factors that potentially contribute to the occurrence of accidents at
work.

Some sample information will be highlighted to explain the analyses used in this
research. The results revealed that 9% of the in-house employees had taken time off
during the previous 12 months because of occupational accidents or illnesses.
Regarding the perception of accident risk, 26% reported having experienced risky
situations or having seen their colleagues in such circumstances. Of the outsourced
employees, 13% said having taken time off within the previous 12 months because of
illness, and 32% reported having experienced risky situations or having seen their
colleagues in such conditions.

Table 4 presents the salience and impact of the variables related to the
personal/behavioral factors on work accidents.

Table 4. Salience and impact of the variables related to personal/behavioral factors on work
accidents.

Salience Impact
Variables In-house Outsourced In-house Outsourced
employees employees employees employees
Physical activities 54% 45% — —
Self-efficacy 182% 181% — 2%
Concentration capacity 181% 183% — 1%

_ <l (Consciongousness) T2 5% - 1%

S Commitment 1 84% T77% — 1-1%

E Alcohol and drug use 35% 1 23% T+12% L +#1%

[ ——

% arabronna e adnerence 205 L 20% L+1% 4%

g Experience 56% 44% —_ —

& Medicines 7% 1 77% — —
Financial situation 167% 56% -3% -4%
Sleep 4 30% 1 28% —_ —
Super-optimism 47% 1 42%, — 17%
Temperamental volatility $31% 133% L +1% —

Source: Research data. Legend: { Low impact (<2%), + moderate impact (2—-5%), and T high impact (25%).
The values are rounded. Numbers in the columns related to impact: The red color indicates a global negative
impact, and the green color indicates an overall positive impact.

The results presented in Table 4 indicate that among the personal/behavioral
factors, the in-house employees’ alcohol and drug consumption and financial
situation were the main contributors to occupational accident occurrence. The reason
is that alcohol and drug use, despite the low incidence among the respondents (35%
salience), has a direct effect on occupational accidents (12%). The financial situation
factor had a salience of 67% and a negative impact (—3%) on accident occurrence.
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For the outsourced employees, the main antecedents of work accidents were the
personal/behavioral factors: self-efficacy, discipline, and rule adherence
(agreeableness), super-optimism, and financial situation.

The value for self-efficacy (belief in the ability to complete a task) was 81%. Thus,
respondents believed in their abilities to fulfill their goals by acting on their decisions.
This factor had a negative influence (-2%) on work accidents.

Discipline and rule adherence (observance of work instructions and organization
rules and regulations) was an individual factor with low salience (29%). It demonstrates
that the respondents did not have problems following rules. However, companies must
consider this factor because it is responsible for 4% of work accidents.

Super-optimism (to believe that nothing wrong will happen to itself) also had
medium salience (56%), which explained a large part of the work-related accident
occurrence (17%) in the outsourced employees. The outsourced employees’ financial
situations had 56% salience, which indicated a reasonable degree of agreement
among the respondents. It had a negative impact (-4%) on work-related accident
occurrence. Thus, the better the employee’s financial situation, the lower was the
chance of a work-related accident.

For the in-house employees (Table 5), the organizational factor variables (e.g.,
communication consistency, culture and security climate, participative decision-
making, and employment stability), had the most significant influence on accident
occurrence.

Table 5. Salience and impact of organizational factor variables on work accidents.

Salience Impact

Variables In-house Outsourced In-house Outsourced
employees employees employees employees

E:;gt';‘;f:nﬂ:g:es to 1 80% 1 79% 2% 1 -10%
gg;“s'l‘;;‘::é;"°" 1 65% 66% T -7% —
Communication 1 76% 1 78% — —

g Sulture and security 55% 58% 1 -14% 1 =1%

o

(] .. . s

e ;aarlzli([:jlgpatlve decision- 1 75% 1 82% -39 _

c

-% Employment stability 1 63% 1 42% -3% 4 -1%

2 Security program 1T 78% T72% 3 -1% 3 -1%

©

2 ﬁzgaﬁfggam 118% 1 32% 3% 1 1%
E;"n':")‘zzﬁ Skills and 1 78% 1 80% L =1% 3%
Job satisfaction 1 83% 1 86% — -3%
Salaries and benefits 53% 54% T-7% -3%
Training 1 83% 1 81% 4 -1% —

Source: Rsearch data. Legend: | Low impact (<2%), » moderate impact (2-5%), and T high impact (25%).
The values are rounded. Numbers in the columns related to impact: The red color indicates a global negative
impact, and the green color indicates an overall positive impact.
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The in-house employees’ perceptions of the power company’s
communication consistency had 65% salience and a negative impact on work
accidents (-7%). Thus, the alignment of an organization’s training and
communication with its practices can contribute to a reduction in work accidents.

Safety culture and climate (a manifestation of the safety-related
characteristics of the organizational culture) had a median salience (55%) for the
in-house employees but a substantial impact on the lower occurrence of
workplace accidents (-14%). Therefore, a supportive culture and safety climate
has a direct effect on occupational accident occurrence.

The participative decision-making factor had high salience (75%) for the in-
house employees, and it negatively affected accident occurrence by 3%.
It indicates that greater employee participation in the discussions about their work
and higher degrees of autonomy can reduce accidents. Furthermore, most of the
in-house employees (63%) tended to agree that they would not be fired
(employment stability). This factor explained the 3% decrease in work
accidents. Thus, stability at work helps to reduce accident occurrence.

For the outsourced employees, the following dimensions present influence on
occupational accidents: employee attitudes to safety, job satisfaction,
organizational culture, and the safety climate and safety program.

Employee attitudes to safety standards (valuation of and compliance with
safety standards) had a high degree of agreement among the outsourced workers
(79%) and a negative impact (-10%) on occupational accidents.

Job satisfaction had 86% salience for the outsourced workers. Thus,
professional accident occurrence reduced by 3% because the employees were
satisfied with working for their companies.

For the outsourced workers, the organizational culture and security climate
had medium salience (58%) but low importance in accident reduction (-1%). This
result was in contrast to those obtained for the in-house employees. Therefore,
there are opportunities for outsourcing companies to improve the culture and
security climate.

The safety program had 72% salience for the outsourced workers and 78%
for the in-house employees. Most of the respondents believed that their
companies’ safety procedures helped them to perform their duties safely.
Besides, they felt that their companies provided adequate, well-maintained safety
equipment. They did not believe that the safety procedures hindered job
performance. Moreover, they agreed that the outsourcing companies investigated
accidents quickly and adequately. However, for both groups, the impact of the
safety programs on accident occurrence was low (1%). The results suggest the
need for a review of the safety programs at the electric utility and its outsourcing
companies to determine their effectiveness and the need for possible corrective
actions.

For the in-house employees, the components of the work/task factor with the
highest salience and impact on work accident occurrence were the managers’
attitudes to safety, the physical working environment, and the workload
(Table 6).
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Table 6. Salience and impact of work/task factor variables on work accidents.

Salience Impact

Variables In-house Outsourced In-house Outsourced
employees employees employees employees

Physical work

0, 0, 0, —_—

» environment 50% ¥39% 5%
4
® Manager attitudes _ _
g to safety standards T76% 63% T-6%
;3 Workload 1 22% 1 41% 4% 3%

Variability (task

planning) 1 36% 1 78% 1% 3%

Source: Research data. Legend: | Low impact (<2%), + moderate impact (2-5%), and T high impact (25%).
The values are rounded. Numbers in the columns related to impact: The red color indicates a global negative
impact, and the green color indicates an overall positive impact.

The managers’ attitudes to safety (effective involvement of top management in
workplace health and safety) had high salience (76%) and significantly influenced
accident reduction (6%). This result demonstrated the positive influence of security-
oriented managers on the reduction of work-related accidents.

For the in-house employees, the physical working environment (e.g., excessive
noise, heat, cold, sun or rain, rugged topography, and contact with chemicals,
poisonous animals, or dirt) had 50% salience and an increase in work accident
occurrence (5%). Hence, a safe physical environment should not expose employees to
the cited conditions, contributing to occupational accidents' reduction.

The low agreement of the in-house employees on the workload (perception about
the number of tasks to be performed during work hours) indicated that they believed
that they are not pressured to perform their activities under tight deadlines and unsafe
conditions. Besides, there was an adequate distribution of rest time and work shifts.
The workload affected accident occurrence by 4%.

For the outsourced employees, workload, and variability (task planning) had the
greatest effect on work accident occurrence (Table 6). Workload salience in the
outsourced employee group was 41%, which was higher than that for the in-house
employees (22%). There was also a 3% increase in work accidents. The outsourced
workers were subjected to greater pressure than the in-house employees in performing
their tasks, thus increasing the risk of accident occurrence. This result indicates the
need for greater attention to be paid to the scheduling of the tasks to be performed
during work hours to prevent accidents.

Variability (task planning) refers to how to plan and organize tasks and to
unexpected activities that emerge from changes in plans. The study revealed a higher
salience for this factor in the outsourced employees (78%) than in the in-house
employees (36%). Besides, unplanned changes in tasks increased the occurrence of
work-related accidents by 3%. This result demonstrates the need for better planning of
the tasks to be performed by outsourced employees.

5 Conclusions

The results of this study demonstrate the multifactorial nature of the antecedents of
work accidents. Accident occurrence is influenced by personal/behavioral,
organizational, and work/task factors. Thus, this exploration of the interrelated
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elements in occupational accident occurrence increases the understanding of the
problem.

The profile analysis of the respondents revealed differences in the in-house and
outsourced employee characteristics, such as sex, age, and schooling. A higher
percentage of women worked at the utility than at its outsourcer companies, and the
average age of the in-house employees was higher than that of the outsourced
employees. Also, the in-house employees had a higher level of education than the
outsourced employees.

Besides the role of alcohol consumption and drugs, the safety culture and
organizational climate deserve greater attention in accidents involving in-house
employees. These results confirm those of previous studies, thereby reinforcing the
fundamental role of the safety culture and climate in the reduction of work accidents
(Eskandari et al., 2017; Gembalska-kwiecien, 2017; Keffane, 2015; Motter & Santos,
2017; Rashid et al., 2014; Sarotar ZiZzek & Mulej, 2016; Thurston & Glendon, 2018;
Zwetsloot et al., 2017). The use of alcoholic beverages can cause work accidents
(Airagnes et al., 2018; Cheung, 2014; Kouvonen et al., 2016; Magnavita & Garbarino,
2017; Sakina & Omar, 2018). Alcohol, as well as some medications, present an
adverse effect on the perceptual, cognitive, and motor functions, thus increasing the
risk for accidents (Kouvonen et al., 2016; Salminen, 2016; Kurzthaler et al., 2005).

The safety culture and climate permeate the implementation and management of
actions related to worker safety. They thus represent differentiating elements of the
companies with lower accident rates and a better safety climate. The safety culture is
fundamental because it represents worker beliefs, attitudes, and behaviors related to
security (Eskandari et al., 2017; Gembalska-kwiecien, 2017; Keffane, 2015; Motter &
Santos, 2017; Rashid et al., 2014; Sarotar Zizek & Mulej, 2016; Thurston & Glendon,
2018; Zwetsloot et al., 2017). Thus, the more developed the security culture, the more
likely are the workers to have safety beliefs, attitudes, and behaviors.

Super-optimism, as described by Knudsen & Gron (2010), results in excessive risk-
taking among outsourced employees, thereby greatly increasing the occurrence of
work accidents. People are the ultimate barriers between risk and accident; therefore,
their behaviors are crucial to avoiding personal and material damage.

Employee attitudes and perceptions are highly predictive of behavior, such as
adherence to safety rules and recommended safety practices (Clarke & Robertson,
2005; Kazeminia et al., 2019; Lehockey et al., 2018; Shen et al., 2018). However,
changing perceptions and attitudes is difficult. It is, therefore, imperative that managers
monitor factors such as super-optimism and employee attitudes to safety, which have
been particularly problematic in outsourced employees.

Another relevant conclusion of this research relates to the financial situation of the
in-house and outsourced employees. Employees with lower incomes are more
susceptible to work-related accidents (Gongalves et al., 2017).

Regarding the academic implications, the discussions about the causes of and
analytical approaches to work accidents still engender important debates in the health
and safety sectors. This study enriches the theoretical discussions, adding empirical
results that show different aspects of the phenomena interpretation. This study
revealed that the factors' effects do not always occur at the same time and place as the
accident. These findings emphasize the importance of using perspectives that integrate
personal/behavioral issues with organizational and work/task variables.

As a managerial contribution, this study identified several of the influences on
occupational accidents. This will allow companies to develop action plans that consider
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the factors analyzed in the study. A focus on isolated actions or too few elements can
lead to results that do not match expectations or the investments that were made. Thus,
the more holistic the analytical perspective, the greater are the chances that an action
plan will succeed.

The limitations of this research must be recognized. The study was conducted at a
single large-scale electric power utility operating in several Brazilian states. Therefore,
additional studies should include other electric power utilities that might exhibit different
characteristics. Another reason the results presented here must be interpreted with
caution is that the outsourcer companies were operating within the context of a single
electric energy company.

Similar studies should be conducted in different contexts. Examples are
organizations in other economic sectors, such as mining, telecommunications, and
construction. Other factors that affect accidents not observed in this study can appear
in further research. Therefore, diverse types and sizes of organizations located in
different regions or countries should be investigated in future research. Finally, to
prevent occupational accident occurrence, more efforts are necessary to understand
the multiple factors involved considering diverse sectors of the economy and in different
places.
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