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Abstract: The business process outsourcing (BPO) sector is important in managing business especially
in a developing country like the Philippines. Call centers are one of the most common type of
industries within the BPO sector as they generate 75.1% of its revenues. Given the lack of studies
regarding the ergonomic factors in the BPO industry, the goal of this research is to examine the
relationships of different ergonomic domains on the job satisfaction and overall productivity of the
BPO agents in a customer service or call center industry. The data were gathered through an online
survey and the approach used for this study was a variance-based partial least squares structural
equation modeling (PLS-SEM) with maximum likelihood estimation. Through analysis, it was proven
that macro-ergonomics and physical ergonomics have significant effects on the overall productivity of
BPO workers, while cognitive and macro-ergonomics have a significant influence on job satisfaction.
In addition to this, it was also proven in the study that overall productivity and job satisfaction were
significantly associated. This is one of the first studies to investigate and examine the relationship
between ergonomic domains and the productivity and job satisfaction of a Filipino BPO or call center
worker. The results of this study could be used as a reference for further investigations by future
researchers, especially on more ergonomic factors as well as the extrinsic variables that were not
covered by the researchers of this paper. In addition to this, the proposed framework might also be
adapted and used as a reference for further studies to produce more accurate and updated results.

Keywords: business process outsourcing; call centers; ergonomic domains; structural equation
modeling; PLS-SEM

1. Introduction

Business process outsourcing (BPO) is one of the largest and fastest-growing sectors
of industries worldwide. BPO service providers, particularly call centers, have been
given importance by companies worldwide, especially when it comes to formulating
goals and managing operations [1]. According to Zhang et al. [2], BPO integration and
implementation could affect companies positively as costs are reduced while the overall
level of competitiveness rises. As defined by the Philippine Department of Trade and
Industry [3], business process outsourcing is a third-party service provided by an external
company to conduct service-type business processes such as human resources, financial
management, information technology specialists, and call centers.

Call or contact centers are the biggest branch of the existing BPO companies in the
Philippines. In a study conducted by Magtibay-Ramos et al. [4], these centers contributed
at least 75.1% of the revenues generated within the process outsourcing industry as they
provide services to multiple and various markets worldwide, especially in the United
Kingdom and the United States of America. In addition, Magtibay-Ramos et al. [4] also
stated that around 68.6% of workers in the BPO industry work in call or contact centers.
Given the out-of-date nature of the study referenced, however, it is expected that this
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number has grown systematically as it has also been proven that the BPO industry has
developed within the following years [5]. Since the beginning of the COVID-19 pandemic,
large BPO companies switched to a fully online, work-from-home setting, minimizing the
financial, logistical, and health benefits being provided to the BPO or call center agents [6].
This reduced workers” overall productivity and job satisfaction [6] as the calls rarely go
through. Given this, as the world began to adapt to the new normal, call centers worldwide,
especially in the Philippines, reopened and reverted to the physical, office setting [7]. Thus,
the overall design of the workplace within a contact center can be deemed relevant as it
can affect the overall fatigue and competitiveness of a particular agent, impacting overall
productivity and job satisfaction [8].

When it comes to job satisfaction, ergonomics can play a significant role in creating a
comfortable and safe work environment for employees [9]. Ikkone [10] defined ergonomics
as the interaction between a worker and the other factors within the work environment.
Ergonomics aims to examine the behavioral, physiological, and psychological factors
and capabilities that could be accomplished in the workplace. Such factors are studied
extensively in the multiple branches of ergonomics. Thus, ergonomics is deemed relevant
in the overall design of the workplace [10]. There are several domains of ergonomics,
including physical, cognitive, and macro-ergonomics [11].

Physical ergonomics deals with the overall design of the work environment. It is
concerned with different factors such as lighting, noise levels, and the design of the work-
stations as they can be used to identify the interaction of human movements to productivity
and the addressing of such interactions [12]. In a related study conducted in European
Union countries, it was found that at least 17% to 22% of the overall population, particularly
in workplace facilities from both industrial and occupational aspects, experience higher
noise levels than those recommended by the World Health Organization (WHO) [13]. This
results in hearing loss and reduced efficiency in outputs within the workplace, as stated
in a similar study conducted for Swedish call center agents, as the noise levels they ex-
perienced during and after phone calls exceeded the recommended levels of 65 dB [14].
Other factors, such as the lighting, temperature, and the design of the workstation, are also
deemed relevant to the issue of job satisfaction in BPOs [15]. Duplakova et al. [16] stated
that illumination and the design of lighting within the workplace should be considered as
one of the major factors that generally affect the performance output, including the rate
of errors committed. In a related study conducted, Juslen and Tenner [17] stated that the
lighting aspect within the workplace brings ambiance, comfort, and satisfaction to the
workers inside the facility. In addition to lighting and noise levels, temperature and thermal
comfort are also found relevant to job satisfaction and efficiency. In a study conducted by
Lee et al. [18], which aimed to identify the effects and relationship of indoor workplace
design to personal factors in South Korea, it was revealed that thermal comfort is a major
source of environmental quality and job satisfaction. Lastly, the design of the workstation
is also found to be significant to job satisfaction. According to Garrett et al. [19], adults
working in call centers in the United States spend 90% of their shift hours in a seated
position which results to back pain and reduced productivity due to dissatisfaction and dis-
comfort. Thus, implementing improvements to the factors that affect physical ergonomics
negatively can reduce the risk factors, which could then result in improved efficiency and
job satisfaction as well as reduced injuries or sick leave [20].

Macro-ergonomics is another branch of ergonomics that should be taken note of when
it comes to job satisfaction. Kleiner [21] defined macro-ergonomics as the overall design of
systems or processes within a given organization or workplace. Commonly used in supply
chain aspects, macro-ergonomics can improve optimization [22] and overall job satisfaction
through employee engagement [23]. Christy [24] also stated that heightened employee en-
gagement, as well as improved worker—supervisor relationships within organizations, can
affect the output of the organization. We can relate this to Castanheira and Chambel’s [25]
statement that job satisfaction, particularly in call centers, is directly affected by the job
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involvement experienced, which then, in turn, causes or lessens the mental fatigue of a call
center agent.

Mental fatigue, in general, is within the scope of cognitive ergonomics, which is the
third and last branch of ergonomics that is deemed relevant for this study. Wu et al. [26]
defined cognitive ergonomics as studies wherein mental mechanisms and processes such
as perceptions, visualizations, memory, fatigue, and decision-making are covered. The
amount of workload and overall mental fatigue affects job satisfaction, especially in call
center agents [25]. Given the nature of call center work wherein an agent is tasked to
handle a communication device while organizing data and information seen on a computer,
this exposes the workers to increased workload and mental fatigue, particularly on longer
shifts [27]. If left unresolved, these work hazards can affect overall productivity and
cause job dissatisfaction which can result in turnover and losses to the organization or
client [27,28]. In addition to this, prolonged work-related stress or mental fatigue can also
cause health problems for the workers, which also cause even greater job dissatisfaction
and burnout [29].

While there are an abundant number of available, related studies in the literature,
there is still an obvious lack of studies determining the overall causes of job satisfaction
of BPO workers based on ergonomic factors, especially within the Philippines where the
BPO and/or call center industry is on the rise. In addition, such studies can be beneficial as
the level of employee turnover in BPOs, and call centers can directly affect the economy as
more and more countries and international organizations apply for BPO services from the
Philippine BPO companies.

1.1. Review of Related Literature

In recent years, the business process outsourcing (BPO) sector has grown significantly,
with millions of people globally engaging in different BPO operations [30]. These em-
ployees” job satisfaction and productivity are essential to the success of BPO firms. This
literature review aims to investigate the link between ergonomic factors and BPO employ-
ees’ job satisfaction and productivity. Workplace design, equipment, physical ergonomics,
and psychosocial characteristics are all examples of ergonomic areas that substantially
influence employee well-being and performance [31].

Ergonomics, or the design of workplaces, jobs, equipment, and systems to accommo-
date workers’ skills and limits, significantly influence employee well-being and a company’s
overall success [32]. Numerous studies have established a clear link between various er-
gonomic factors, including physical, cognitive, and macro-ergonomics, and their impact on
job satisfaction and productivity.

In this research [33], Chinedu et al. evaluate the association between ergonomic
interventions and musculoskeletal disorders in office employees. They discover a clear
correlation between ergonomic workplace design changes and decreased musculoskeletal
illnesses. Furthermore, the research found that workers who are less physically uncom-
fortable report better levels of job satisfaction, emphasizing the relevance of ergonomics in
improving workplace satisfaction. A study by Hendrick [34] investigating the relationship
between ergonomics and productivity across several sectors found that ergonomic adjust-
ments, such as workstation and equipment design, may significantly boost productivity.
The study also stresses that worker comfort, as a result of ergonomic considerations, is a
fundamental driver of increased job satisfaction.

Moreover, Bridger and Brasher [35] investigate the effect of ergonomic variables on
employee well-being and work performance. The results show a substantial link between
ergonomically planned work settings and better physical and psychological well-being.
This, in turn, leads to enhanced work satisfaction and performance, with consequences for
total productivity. Kolgiri et al. [36] also conducted a literature review on the association
between ergonomics and organizational stress. It examines how ergonomic changes,
including psychological components, might reduce employee stress levels. Lower stress
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levels are related to improved job satisfaction and productivity, illustrating ergonomics’
broad impact on the workplace.

Sohrabi and Babamiri [37] also perform a comprehensive assessment of research assess-
ing the effectiveness of ergonomic training on office employees. According to the review,
such training improves work ergonomics, reduces pain, and increases job satisfaction.
Employees’ productivity levels tend to grow as they become more at ease in their work
settings. According to a study by Gumasing and Ilo [38], macro-ergonomic domains such as
job design, job characteristics, and job involvement could affect employees’ psychological
states, which in turn drive their motivation and performance. Jobs with these traits are
more likely to result in increased motivation and productivity.

In the BPO work sector, Sprigg and Jackson [39] conducted empirical research. It
investigates the impact of ergonomics on employee retention. According to the study,
BPO businesses that focus on ergonomic considerations in their office design have re-
duced turnover rates due to improved job satisfaction, leading to increased productivity.
The importance of ergonomics in the BPO industry is also highlighted in the study by
d’Enrico et al. [40], which emphasizes the prevalence of musculoskeletal problems among
BPO personnel as a result of extended sitting and repeated duties. It emphasizes the im-
portance of ergonomic initiatives in improving employee health and well-being. Research
performed by Gupta and Sekher [41] also investigates the link between ergonomic worksta-
tions and worker satisfaction. It discovers that BPO employees who work in ergonomically
designed spaces are better satisfied with their jobs because they suffer less physical pain
and are more driven to perform effectively.

In conclusion, the examined literature emphasizes the relevance of ergonomics in in-
fluencing job satisfaction and productivity. Ergonomics is concerned with physical comfort,
psychological well-being, and occupational stress [42]. Organizations may create settings
where workers are happier, healthier, and more productive by enhancing ergonomics,
eventually benefitting the workforce and the organization as a whole [43].

1.2. Research Objectives

This study aims to examine the relationships of the ergonomic domains on the job
satisfaction and overall productivity of the BPO agents in a customer service or call center.
Through the study, multiple factors and branches of ergonomics, namely macro-ergonomics,
physical ergonomics, and cognitive ergonomics, are studied and are given relevance.
Such factors are to be analyzed using the structural equation modeling (SEM) approach.
However, it should be noted that this study’s scope did not cover extrinsic factors affecting
job satisfaction, such as salary, job security, and job benefits, as it only focused on ergonomic
and intrinsic variables that could affect the perception of a BPO worker’s job satisfaction.

1.3. Significance of the Study

This is one of the first studies to investigate and examine the relationship between
ergonomic domains, productivity and job satisfaction, and Filipino BPO service providers
or call center workers. The results of the study could be used as a reference for further
investigations by future researchers, especially on more ergonomic factors as well as the
extrinsic variables that were not covered by the researchers of this paper. In addition to
this, the proposed framework might also be adapted and used as a reference for further
studies to produce more accurate and updated results.

The business process outsourcing (BPO) industry is one of the biggest contributors to
the Philippine economy. In addition to this, it also provides job opportunities to millions of
Filipinos both locally and internationally in the thousands of BPO companies worldwide.
Job satisfaction plays an important role in determining the overall productivity of the
workers within the BPO sector [44]. However, there are multiple branches of ergonomics
that affect job satisfaction, namely physical ergonomics, cognitive ergonomics, and macro-
ergonomics. In a study conducted by Alarcon et al. [45], it was found that BPO employees,
particularly those that work in BPO companies within Quezon City, work more productively
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and efficiently in a more favorable work environment. Such environments include factors
such as the design of the workstations, occupational safety, as well as the level of technology
being implemented [45]. The overall workload, fatigue, and stress were also found as major
factors for job dissatisfaction. In a study conducted by Smith, A. and Smith [46], it was
stated that the mental workload being faced by BPO workers usually affects the mental
well-being of a particular employee as stress, mental fatigue, and other mental health issues
or disorders become prevalent which could then lead to lower productivity and motivation
to work. Lastly, Akbari et al. [47] state that proper macro-ergonomic implementation at
work increases the overall efficiency in a workplace by at least 50-90%. In addition to
this, they also stated that improved job involvement and employer-employee interactions
increase job satisfaction and productivity by at least 200% as employees are given more
control and are rewarded for their work [47]. These factors are given relevance and are
considered in this study. Figure 1 below shows the proposed conceptual framework for

this research.
Works?alion Perceived Noise Pert?elv_ed Perceived
design lllumination Temperature
Physical Ergonomics

Overall Productivity

Mental workload

Cogpnitive Ergonomics

Stress

Job Satisfaction

Burnout

Macro-Ergonomics

Job design Job involvement [Job characteristics|

Figure 1. Proposed conceptual framework.

Organizational
commitment

The job satisfaction and overall productivity of BPO employees could be affected by
factors that exist within the work environment. Physical ergonomics refers to the interaction
of workers in the workplace environment including the physical layout or arrangement of
an individual’s workstation [48]. In a study conducted by Alarcon et al. [45], it was found
that physical ergonomics plays a big role in developing and improving the productivity of
a certain employee in a BPO company as productivity increases by at least 5-10% when

2. Conceptual Framework
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the environment is improved, further contributing to job satisfaction. Having a proper
workstation design can also lead to the lessening of time off due to work-related injuries
and disorders. Campo et al. [49] stated that neck, shoulder, wrist, and back pain were
the most common complaints of BPO workers in Metro Manila due to the poor design of
workstations. Joint and other musculoskeletal disorders are also deemed common due to
the present work environment leading to job dissatisfaction [49].

In a study by Tint et al. [50], it was proved that the physical work environment can
have a significant impact on job dissatisfaction and productivity. Furthermore, they found
that poor lighting, noise levels, temperature, and air quality were all significant predictors
of job dissatisfaction among office workers [50]. This study highlights the importance
of a comfortable physical work environment in promoting job satisfaction. A review by
Robertson and Cooper [51] also found that poor physical work environments can lead
to decreased productivity, increased absenteeism, and increased turnover rates, all of
which can contribute to job dissatisfaction. Their review underscores the importance of
creating a comfortable physical work environment to promote employee well-being and
job satisfaction. Overall, the factors of physical ergonomics such as noise, illumination,
temperature, and workstation design contribute to overall job satisfaction and productivity.
Given this, it was hypothesized that:

H1. Physical Ergonomics has a significant and direct effect on job satisfaction.
H2. Physical Ergonomics has a significant and direct effect on overall productivity.

Cognitive ergonomics refers to the interaction of aspects of a worker’s psychological
or mental state with the work environment, including the work that is performed [48].
Cognitive ergonomics, particularly the psychosocial aspects such as job stress and workload
due to prolonged computer and telephone tasks, causes concerns such as mental fatigue
and other health issues to BPO agents [52]. Orjuela and Brijaldo [53] stated that the
overwhelming job-related stress due to the workload being faced by BPO workers can lead
to the prevalence of mental fatigue which can cause lessened job satisfaction, performance,
and productivity. Further studies, particularly those that cover the BPO industry, also state
that the overwhelming workload, combined with the factor of the constant changing of
shifts of BPO workers could result in job dissatisfaction and mental health problems [53,54].
Studies also found a connection between stress, burnout, and job dissatisfaction. A study
by Shirom and Melamed [55] found that job stress and burnout were strongly associated
with job dissatisfaction. They found that workers who reported high levels of stress and
burnout were more likely to be dissatisfied with their job, even after controlling for other
factors such as pay and working conditions. Another study by Maslach et al. [56] found
that burnout was a significant predictor of job dissatisfaction. They found that workers who
experienced burnout were more likely to be dissatisfied with their job, and that this effect
was particularly strong for workers who felt emotionally exhausted and depersonalized.
A study by Leitao et al. [57] also found that job stress was a significant moderator to
overall productivity, with higher levels of stress predicting lower levels of productivity.
According to Ziaei et al. [58], job stress, mental fatigue, workload, and burnout are all
factors of cognitive ergonomics. Cognitive ergonomics is concerned with designing work
systems and environments that promote cognitive processes, such as perception, attention,
memory, and decision-making, while reducing mental workload and fatigue. Thus, it was
hypothesized that:

H3. Cognitive Ergonomics has a significant and direct effect on job satisfaction.
H4. Cognitive Ergonomics has a significant and direct effect on overall productivity.

Macro-ergonomics refers to the overall policies, systems, and processes that an em-
ployee can potentially experience in the social aspects of a workplace [48]. In a study
conducted by Christy [24], it was stated that employee engagement is one of the most
relevant topics or aspects in an ergonomic workplace as it can help in improving the overall
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job satisfaction and “passion for work” of a particular employee within the company. In
addition to this, Christy [24] also stated that healthy workplace environments lead to
productivity and can only be achieved through interactive relationship and engagements
between the employees and the organization. Researchers have found that well-designed
jobs lead to higher levels of job satisfaction and productivity. Specifically, jobs that are
challenging, provide opportunities for skills development, offer autonomy and decision-
making authority, and provide feedback and recognition for a job well done are more likely
to result in job satisfaction [59]. Studies have also shown that employees who feel a strong
sense of job involvement are more likely to be satisfied with their job. Job characteristics
such as autonomy, complexity, and feedback have also been found to be positively related
to job satisfaction [60]. Research has also shown that employees who feel a strong sense of
organizational commitment are more likely to be satisfied with their job [61,62]. Overall, the
literature suggests that job design, job involvement, job characteristics, and organizational
commitment can all have significant effects on productivity and job satisfaction, which are
all factors related to macro-ergonomics. Further studies also confirm that increased impor-
tance on macro-ergonomics and “quality-of-life” at a workplace increases productivity and
the maximization of a worker’s ability as mental fatigue is lessened, and job satisfaction is
increased [47]. Given this, it was hypothesized that:

H5. Macro-ergonomics has a significant and direct effect on job satisfaction.
H6. Macro-ergonomics has a significant and direct effect on overall productivity.

Job satisfaction is one of the most important and most useful factors in a particular
workplace as it can help in increasing overall organizational effectiveness and productiv-
ity [63]. According to studies, companies and organizations around the world place an
emphasis on job satisfaction as a factor due to its general nature wherein it can influence the
motivation and productivity of a particular employee [64,65]. In addition, Rose et al. [66]
also stated that the level of job satisfaction an employee experiences within a particular
workplace, including the overall sense of achievement and successfulness, is perceived
to be linked to productivity as intrinsic motivation; therefore, deeming it as one of the
major factors in determining the efficacy and efficiency of a particular workplace. Several
studies have found a positive relationship between job satisfaction and job performance,
which includes productivity. The studies provide strong evidence for a positive relationship
between job satisfaction and productivity, and found that job satisfaction is related to
motivation, engagement, job performance, and employee retention, all of which contribute
to productivity in the workplace [67-69]. Thus, it was hypothesized that:

H?7. Job satisfaction has a significant and direct effect on overall productivity.

3. Materials and Methods
3.1. Participants

Our study’s population comprises BPO professionals in the Philippines. Individu-
als from diverse BPO fields, such as inbound and outbound customer service, technical
support, sales and marketing, and helpdesk support, are included. Our primary goal is to
understand the work satisfaction levels of this diversified set of experts who contribute to
the country’s BPO industry’s growth and development.

Due to realistic time, funding, and resource constraints, we cannot investigate every
BPO professional in the country. We instead chose a representative sample from this
population. A random sample of BPO agents from various geographies, sectors, and job
positions was used in our sampling technique. This ensures that our sample represents the
variety of the wider population. By surveying this sample, we want to draw inferences
and generalize regarding work satisfaction trends and issues impacting BPO professionals
throughout the Philippines. We used statistical approaches to guarantee that the sample is
representative and that our results are reliable.
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In this study, an online survey was conducted using purposive sampling to select
participants from employees of the BPO industry. The survey was distributed through
Google forms and was shared with the target respondents for a period of three months,
from May 2023 to July 2023 using different social media platforms such as Instagram,
Facebook, Twitter, WeChat, and Viber. Cross-sectional designs were utilized to distribute
the questionnaires. The total number of target participants in the survey is 333, which
followed the guidelines set by Kosar et al. [70] where a margin of error of 5% was deemed
acceptable for the chosen sample size.

3.2. Instruments

The survey consisted of a 65-item questionnaire. The respondents” demographics were
determined in the first section of the questionnaire using 6-item questions, including age,
gender, civil status, work position, and work duration. The second part of the questionnaire
consists of the indicators based on the proposed framework. This measured workers’ job
satisfaction and overall productivity. The survey consists of item questions where all an-
swers were on a 5-point Likert scale ranging from “strongly disagree” to “strongly agree”.
Five (5) latent variables were used in the survey which include (1) physical ergonomics,
(2) cognitive ergonomics, (3) macro-ergonomics, (4) job satisfaction, and (5) overall produc-
tivity. The items for the constructs were adopted from multiple existing studies [71-74] as
shown in Appendix A.

3.3. Structural Equation Modeling

The data that were collected from the survey were analyzed using multivariate analysis.
In this study, the structural equation model (SEM) that was used is a variance-based
partial least squares SEM (PLS-SEM) with maximum likelihood estimation. Partial least
squares structural equation modeling (PLS-SEM) is a statistical method used to analyze the
relationships between latent variables [75]. It is a hybrid of two other statistical methods,
partial least squares regression and structural equation modeling [76].

PLS-SEM is often used in fields such as business, marketing, and social sciences to
analyze complex models and relationships between variables. It is particularly useful when
the sample size is relatively small, or the data are non-normal or highly skewed. The main
advantage of PLS-SEM is its ability to handle highly complex models and non-normal
data. It can also be used for exploratory data analysis, model development, and hypothesis
testing [77].

3.4. Higher-Order Construct Analysis

The model in this study was presented using formative-reflective higher-order con-
structs. Sarstedt et al. [78] suggest that higher-order constructs make use of both higher-
order and lower-order components to minimize the number of path model relationships [79].
According to Hooper et al. [80], higher order SEM can be used in ergonomic studies to
explore the complex relationships between various ergonomic factors and human per-
formance or well-being. For example, a study may use higher order SEM to model the
relationships between several different ergonomic factors (e.g., lighting, temperature, noise
levels, etc.) and their impact on employee productivity. The study may also examine
how other factors, such as job satisfaction or individual characteristics, influence these
relationships [81].

In the study analyzing factors affecting job satisfaction and overall productivity of
workers in the BPO industry, the following latent variables were considered: physical
ergonomics, cognitive ergonomics, and macro-ergonomics. These variables make up the
reflective constructs, which are the higher-order components. The physical ergonomics
variable is an example of a higher-order construct, which is analyzed using formative con-
structs including workstation design, noise, illumination, and temperature. For cognitive
ergonomics, the formative constructs include mental workload, fatigue, stress, and burnout.
On the other hand, for macro-ergonomics, the formative constructs include job design,
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job involvement, job characteristics, and organizational commitment. These dimensions
have been previously established by prior research and have been employed in numerous
studies. The integrated model using ergonomic domains consists of 5 latent variables and
12 constructs.

4. Results
4.1. Demographic Profile

Table 1 below provides a summary of the overall demographic profile of the sur-
vey’s respondents. The profile takes note of their age, gender, civil status, work position,
and daily work duration. It was observed that at least 53.2% of the respondents are fe-
male, 36% were male, and the remaining 10.8% are LGBTQ+. This statistic suggests that
the BPO industry in the Philippines recognizes and respects the rights and identities of
LGBTQ+ employees, which can contribute to a more positive workplace culture and at-
tract talent from a wide range of backgrounds. This may also indicate that the industry
is relatively gender-inclusive and provides opportunities for women to participate in
various roles.

Table 1. Demographic Profile.

Respondents’ Profiles Category N %
18-20 18 5.4%
21-25 66 19.8%
26-30 75 22.5%
Age 31-35 66 19.8%
36-40 39 11.7%
41-45 54 16.2%
46-50 9 2.7%
Above 50 6 1.8%
Female 177 53.2%
Gender Male 120 36%
LGBTQ+ 36 10.9%
Single 225 67.6%
. Married 96 28.8%
Civil Status Separated 12 3.6%
Widowed 0 0%
. Team Member 258 77.5%
Work Position Team Leader/Supervisor/Manager 75 22.5%
4h/day 12 3.6%
8 h/day 294 88.3%
Work Duration 10 h/day 18 5.4%
12 h/day 3 0.9%
More than 12 h/day 6 1.8%

Most of the respondents came from the 26-30-year-old age group as they represented
22.5% of the sample, followed by the 21-25 and 31-35-year-old age groups with a percentage
of 19.8%. A total of 16.2% of the respondents came from the 41-45-year-old age group, while
11.7% came from the 36—40-year-old group. Lastly, the 18-20-year-old group comprised
5.4% of the respondents while the remaining 2% and 1% came from the 46-50 and above
50 age groups, respectively. The respondents’ age distribution shows a wide variety of
ages, showing diversity in terms of career phases and experience levels among the studied
population. These data may be useful for analyzing workforce composition and designing
strategies or interventions to meet the requirements of various age groups within the
context of the research or survey.

Most of the respondents are single as they represent 67.6% of the sample, followed
by the married and the separated with percentages of 28.8% and 3.6%, respectively. None
of the respondents are widowed. According to the distribution of marital statuses among
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respondents, a substantial component of the sample is single, with a smaller proportion
married and an even smaller percentage separated. The lack of widowed respondents
may correspond to the sample’s lower age groups. This information may be useful for
understanding the questioned population’s personal and family dynamics.

For work positions, 77.5% of the respondents are team members while the remaining
22.5% are managers, supervisors, or team leaders. Lastly, 88.3% of the respondents revealed
that they work at least 8 h per day, followed by the respondents who work 10 h daily
with the percentage of 5.4%. The remaining percentages fall on the respondents who work
part-time for at least 4 h per day, more than 12 h per day, and at least 12 h per day which
accumulated the percentages of 3.6%, 1.8%, and 0.9%, respectively. The distribution of posi-
tions reveals that the vast majority of respondents are team members, with a considerable
minority holding management or supervisory positions. The distribution of work hours
shows that the typical full-time work schedule is the most common among the studied
population, although there are also persons with extended or part-time work arrangements.
These results give insights into the surveyed group’s task roles and work hours, which
might be useful in understanding their work-related experiences and needs.

4.2. Results of SEM

Figure 2 shows the initial working framework model of the SEM regarding the factors
that affect the overall productivity and job satisfaction of BPO agents and the overall
relationships as supported by multiple previous studies. Through the survey questionnaire,
the researchers were able to determine the measuring factor for each construct or branch of
ergonomics as well as its connection and relationship to job satisfaction and productivity.
Given this, Figure 2 below reveals the observed values for each presented factor. This SEM
model was used by the researchers as guide to the analysis and discussion of results as it
also corresponds to the accuracy of the hypothesis presented in the previous section.

Tables 2 and 3 below show the reliability and convergent validity of the gathered
data for both the lower and higher order constructs using the SEM model. The reliability
and validity of the observed data were tested using Cronbach’s alpha () as well as
the composite reliability (CR) and the average variance extracted (AVE) [38]. The AVE
was computed and calculated using the grand mean value of the outer variables to its
relationship or connection to the corresponding constructs. Items, such as MW2, MW4, JD1,
and JI1, within a construct that had generated values of less than 0.7 were disregarded in
the final model as it was deemed that there were no internal consistencies to other measures
within the construct. This is due to the items’ validity being unable to match the given
variable’s overall variability. In addition, the researchers considered the convergent validity
threshold value of greater than 0.5 for the AVE as recommended by Hair et al. (2011) [77].
Given this, the researchers had observed that the values accumulated are higher than the
requirement therefore showing consistency, validity, and dependability to the items in the
sample [82].

Table 2. Reliability and convergent validity results of lower order constructs.

Construct Items Mean S.D. FL (>0.7) « (>0.7) CR (>0.7) AVE (>0.5)
WD1 4.33 0.98 0.834
Workstation WD2 4.43 0.83 0.834
Design (WD) WD3 4.40 0.78 0.833 0.905 0.905 0.725
WD4 4.13 0.93 0.848
WD5 4.08 0.99 0.905
PS1 3.68 1.18 0.857
Perceived PS2 3.71 1.18 0.921
Noise (PS) PS3 3.84 1.06 0.928 0.944 0.950 0.818
PS4 3.95 1.11 0.910
PS5 4.05 1.07 0.905
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Table 2. Cont.

Construct Items Mean S.D. FL (>0.7) « (>0.7) CR (>0.7) AVE (>0.5)

PI1 4.53 0.78 0.892

Perceived PI2 4.53 0.70 0.966
illumination PI3 4.50 0.72 0.950 0.958 0.961 0.860

(PT) PI4 441 0.83 0.852

PI5 4.49 0.69 0.969

PT1 4.35 0.96 0.885

Perceived PT2 4.40 0.87 0.905
temperature PT3 4.25 0.97 0.945 0.942 0.943 0.813

(PT) PT4 431 0.94 0.860

PT5 4.38 0.92 0.911

MW1 4.32 0.83 0.791

Mental MW2 4.48 0.80 0.606
workload MW3 4.13 1.14 0.776 0.709 0.746 0.679

(MW) MW4 4.47 0.83 0.628

MW5 2.81 1.40 0.808

FT1 2.84 1.32 0.942

FT2 2.70 1.34 0.954
Fatigue (FT) FT3 2.68 1.31 0.934 0.965 0.966 0.878

FT4 2.59 1.35 0.935

FT5 2.52 1.32 0.919

ST1 3.08 1.27 0.815

ST2 2.61 1.35 0.920
Job stress (ST) ST3 2.64 1.30 0.916 0.925 0.928 0.770

ST4 3.02 1.44 0.863

ST5 2.62 1.38 0.869

JB1 2.92 1.40 0.786

Job burnout JB2 2.88 1.43 0.833
(B) JB3 2.57 1.38 0.862 0.902 0.904 0.719

JB4 2.32 1.27 0.877

JB5 2.28 1.15 0.878

JD1 3.47 1.09 0.692

Job design JD2 3.69 0.89 0.838
(D) JD3 4.01 0.88 0.852 0.857 0.870 0.637

JD4 3.92 1.05 0.802

JD5 4.08 0.99 0.796

J 4.02 1.06 0.677

Job JI2 3.51 1.27 0.868
involvement JI3 3.13 1.22 0.924 0.890 0.899 0.701

1] J14 3.25 1.16 0.856

J15 3.02 1.33 0.841

JC1 4.13 0.85 0.723

Job JC2 4.06 0.87 0.744
characteristic JC3 4.21 0.90 0.840 0.927 0.928 0.632

Jgo JC4 4.21 0.92 0.833

JC5 4.09 0.96 0.839

g O 38 1 ("
com(rgiér)nent OC3 4:10 1:03 0:945 0.928 0.929 0.824

0OC4 3.65 1.05 0.843
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Figure 2. Initial SEM Model.

Table 3. Reliability and convergent validity results of higher order constructs.

Construct Items Mean S.D. FL (>0.7) « (>0.7) CR (>0.7) AVE (>0.5)
Job JS1 4.08 0.92 0.889
. . JS2 4.30 0.82 0.873
satls(f]z;c)tlon 1S3 410 0.98 0.843 0.866 0.870 0.714
]S4 4.17 0.90 0.772
OP1 4.19 0.90 0.811
Overall or2 4.33 0.72 0.796
productivity or3 4.32 0.81 0.870 0.899 0.908 0.713
(OP) OP4 431 0.81 0.847

OP5 4.36 0.72 0.892
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Tables 4 and 5 demonstrate the tests conducted to determine the overall validity of
the discriminants of the study. Prior to investigating correlations between latent variables,
it became important to consider discriminant validity [38]. Some of the most common
methods used to evaluate the discriminant validity in studies are the Fornell-Larcker
criterion and the cross-loading investigation [83,84]. The overall validity and accuracy of
the discriminants are proven when two reflective constructs’ values fall below 0.85 using
variance-based SEM for the Heterotrait-Monotrait ratio and the assigned constructs have a
higher value than all other loadings of other constructs for Fornell-Larcker [81,82]. The
results, as demonstrated in Tables 4 and 5, show reliability and convergent validity as
the observed or accumulated values are within the accepted threshold set by the tests.
Given this, the researchers can conclude that the values accumulated for each construct
were valid, accurate, and accepted. The model’s shared constructs should be lesser than
their corresponding squared AVEs [83]. According to Yusoff et al. [83], this method of
the comparison of the squared AVEs to the given latent variables were formulated and
referenced by Fornell and Larcker. Thus, the researchers determined that the model is
deemed accurate and reliable as there are valid convergences and discriminants present, as
shown in the results shown in Tables 4 and 5.

Table 4. Discriminant validity: Fornell-Larcker criterion.

JB FT JC JD Jn JS MW OC OP PI PN PT ST WD
JB 0848
FT 0805 0.937
JC 0706 0837 0.795
JD 0457 0812 0711 0.798
J. 0683 0752 068 0.699 0838
JS 0545 0462 0702 0404 0711 0.845
MW 0755 0541 0741 0384 0714 0751  0.657
OC 0581 0655 0622 0717 0687 0587 0254 0.908
OP 0635 0712 0412 0483 0578 0687 0345 0877 0.844
PI 0751 0421 0541 0638 0781 0751 0278 0817 0748 0.927
PN 0521 0562 0611 0642 0511 0714 0345 0741 0757 0.871 0905
PT 0621 0444 0589 0348 0698 0654 0577 0574 0814 0671 0478 0902
ST 0711 0678 0452 0275 0578 0487 0411 0784 0257 0517 0810 0890 0.722
WD 0698 0714 0342 0347 0754 0587 0475 0478 0.654 0712 0457 0751 0711 0.851

The study performed higher order SEM through the PLS-SEM method. According
to Ullman et al. [84], PLS-SEM is one of the most common multi-variance analytical and
modeling methods in determining the correlations of variables and/or constructs. Table 6
below provides an overall tabulated summary of the multiple hypotheses given in the study.
It can be observed that macro-ergonomics and its constructs have the highest significant re-
lationship with or effects on overall productivity and job satisfaction, as they produced the
highest beta coefficients of 0.504 and 0.411, respectively (p value < 0.001; p value < 0.001).
On the other hand, the hypothesis test revealed that cognitive ergonomics has a negative but
significant relationship with job satisfaction (3 = —0.110; p-value = 0.042) and an insignifi-
cant relationship with or effects on the overall productivity (3 = —0.051; p-value = 0.387).
On the contrary, physical ergonomics was revealed to have a positive and significant effect
on the overall productivity of a BPO worker (3 = 0.386; p-value < 0.001). However, physical
ergonomics was deemed insignificant to job satisfaction ( = 0.118; p-value = 0.145). The
study was also able to prove the significant relationship of job satisfaction to the overall
productivity of the worker (3 = 0.378; p-value < 0.001). Overall, only H1 and H4 are to be
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rejected as these constructs were deemed to have insignificant relationships with or effects
on job satisfaction and overall productivity, respectively, as they accumulated p-values
greater than 0.05.

Table 5. Discriminant validity: Heterotrait-Monotrait ratio.

JB FT JC JD I JS MW OC OP PI PN PT ST WD
B
FT 0755
JC 0376 0776
JD 0322 0215 0.820
T 0009 0124 0540 0.249
]S 0447 0321 083 0657 0454
MW 0354 0210 0788 0805 0.736  0.740
OC 0418 0477 0455 0306 0344 0250 0.141
OP 0402 0216 0837 0503 0530 0837 0300 0.677
PI 0316 0244 0737 0634 0382 0789 0284 0331 0.560
PN 0300 0233 0375 0483 0220 0547 0215 0372 0463 0.365
PT 0281 0328 0343 0270 0.145 0434 0324 0346 0613 0706 0445
ST 0544 0267 0491 0431 028 0589 0326 0471 0708 0645 0764 0787
WD 0382 0349 0537 0508 0258 0.652 0207 0507 0412 0381 0463 0739 0443

Table 6. Hypothesis test.

Beta

No  Relationship Coefficient p-Value Result Significance Hypothesis
o Not .
1 PE — ]S 0.129 0.145 Positive N Reject
Significant
2 PE — OP 0.273 <0.001 Positive Significant Accept
3 CE —]JS —0.269 0.041 Negative  Significant Accept
. Not .
4 CE — OP —0.055 0.387 Negative S Reject
Significant
5 ME — JS 0.601 <0.001 Positive Significant Accept
ME — OP 0.245 0.002 Positive Significant Accept
7 OoP —]JS 0.429 <0.001 Positive Significant Accept

A model fit analysis was conducted to determine the validity of the overall SEM
model. The SRMR, adjusted Chi-square (dF), and the normal fit index (NFI) were used
and taken note of for the model fit analysis as these were recommended by previous
studies by Henseler et al. [85], Hu [86], and Baumgartner and Homburg [87]. Given this,
Table 7 provides an overall summary of the model fit analysis. As observed, the resulting
parameter estimates are above the proposed minimum cut-off values. Thus, the researchers
deemed the SEM model valid.

Figure 3 displays the final SEM of the study. This model was constructed based on
the initial testing and analysis. In addition to this, the SEM model was also evaluated
through the computed R?, and the beta coefficient values from the hypothesis test. Given
the results, the computed job satisfaction is 77.3% while for overall productivity it is 63.7%.
This proves that the model is valid and is adequate to explain the relationships between
the variables.
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Table 7. Model fit.

Model Fit for SEM Parameter Estimates Minimum Recommended by
Cut-Off
SRMR 0.069 <0.08 [85-87]
(Adjusted) .
Chi-square,/dF 417 <5.0 [85-87]
Normal Fit Index
(NFI) 0.919 >0.90 [85-87]

Workstation Perceived No Perceived
design lllumination

0253 0.323

N\

Perceived
Temperature

Physical Ergonomics

Overall Productivity

Mental workload Jy.
‘6.06‘5
Fatigue
0473,
0,353
Stress

0.315 Job Satisfaction

Cognitive Ergonomics

Burnout

0.601

Macro-Ergonomics

0286 0245

Job design

Figure 3. Final SEM.

“0.030
ot Organizational
WJob characteristics

The study aimed to examine the overall impact or effects of different ergonomic
factors to job satisfaction and overall productivity of workers within the business process
outsourcing (BPO) industry in the Philippines, attempting to close the research gap on
the lack of studies regarding the subject of BPO or call center worker’s job satisfaction
and overall productivity. Ergonomic domains such as physical, cognitive, and macro-
ergonomics were used as constructs in measuring the effects as well as the relationship of
the factors to job satisfaction and overall productivity.

In this study, the macro-ergonomic factors were found to have the highest positive
significant effect and relationship with both overall productivity (3 = 0.245; p-value < 0.001)
and job satisfaction (3 = 0.601; p-value < 0.001) of the BPO workers, thereby accepting H5
and Hé6. This means that the overall engagement as well as the job design within a BPO

5. Discussion
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company or call center is proven crucial as it can significantly impact the job satisfaction
and productivity of the workers. We found a strong positive correlation between the macro-
ergonomic domain and productivity, which is consistent with the findings of Gumasing
and Ilo [38], wherein job involvement, a construct of macro-ergonomics, was found to
have a significant effect on a person’s job satisfaction. In a similar study, Holtom et al. [88]
stated that when work is designed to match employees’ skills and preferences, it can lead to
increased job satisfaction as individuals feel more engaged, motivated, and fulfilled in their
roles. Oldham and Hackman [89] also suggest that organizations may foster a positive and
encouraging environment that improves job satisfaction and productivity by considering
job design elements, job involvement, and organizational commitment.

Furthermore, our findings also highlighted the role of macro-ergonomic factor, par-
ticularly job design and characteristics, in shaping overall productivity. Consistent with
Christy and Duraisamy’s study [42], employees are more likely to be motivated when
their job tasks align with their skills and interests. This aligns with the research conducted
by Saks [60] emphasizing that jobs with positive characteristics can enhance productivity
because employees are more likely to invest effort and attention when they find their work
intrinsically rewarding.

Macro-ergonomics focuses on creating work environments that encourage employee
engagement and job satisfaction. Since BPO operations heavily rely on a large workforce
handling repetitive and sometimes monotonous tasks, macro-ergonomics could create a
more dynamic and satisfying work environment by including job rotation, task diversity,
autonomy, and chances for decision-making. Thus, the BPO sector benefits from increased
work satisfaction, lower turnover rates, and better staff retention.

Another interesting finding in the study is the insignificant influence of organizational
commitment to the macro-ergonomic domain, leading to job satisfaction and productivity.
Job satisfaction is often seen as an antecedent or precursor to organizational commitment
since several studies worldwide have shown that satisfied employees are more likely
to display organizational commitment [90,91]. However, the causal link is reversed in
our suggested model given in this paper, indicating that organizational commitment is a
prerequisite for work satisfaction.

Meyer and Allen’s foundational work on organizational commitment defines five
core job dimensions that affect specific personal- and work-related outcomes, including
job satisfaction [92]. The five core job dimensions identified are autonomy, feedback, skill
variety, task identity, and task significance. Affective commitment is strongly related to
job satisfaction and is primarily connected with an emotional connection to the company.
According to research, employees who are more content with their employment are more
likely to demonstrate more significant levels of emotional attachment to the firm. This is
anticipated to strengthen their connection to and dedication to the company. The focus on
work design and intrinsic motivation in the job characteristic model (JCM) accords with
the assumption that job satisfaction is a precursor to organizational commitment.

Porter and Lawler also presented a model in which job satisfaction leads to higher
work effort and performance, which results in reward and recognition. As a result, or-
ganizational commitment improves. Job satisfaction is emphasized in their concept as a
precursor to organizational commitment. An opposing opinion contends that organiza-
tional commitment may also contribute to work satisfaction, resulting in a bidirectional
connection [93,94].

According to Herzberg’s theory, job satisfaction is caused by distinct variables [95].
Job satisfaction is determined by characteristics connected to the intrinsic qualities of
the job, such as accomplishment, acknowledgement, work itself, responsibility, and ad-
vancement. These elements are also helpful in building a feeling of commitment to the
organization. Employees may become more dedicated to the company as they experience
job satisfaction, and as they grow more committed, they may obtain more pleasure from
their work [96]. Several longitudinal studies have demonstrated that increased levels of
work satisfaction are followed by increases in organizational commitment over time. This
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supports the notion that work satisfaction precedes and influences the development of
organizational commitment.

The connection between job satisfaction and organizational commitment is compli-
cated and dynamic. While the job characteristics model stresses satisfaction with work
as a prerequisite for commitment [92], another viewpoint contends that strong organiza-
tional commitment may also create job satisfaction. Understanding this bidirectional link
is critical for organizations looking to improve employee engagement, satisfaction, and
performance. Researchers and practitioners should incorporate both views to thoroughly
understand this essential interaction in varied organizational situations.

The study also revealed that physical ergonomic factors have a significant effect
on overall productivity (f = 0.273; p-value < 0.001). This means that factors such as
the design of the workstation, perceived illumination, perceived noise, and workplace
temperature impacts the job productivity in the BPO company, thereby accepting H2.
A similar finding was observed in a study conducted by Hendrick [34], which proves
that proper workstation design can significantly enhance productivity. In a BPO setting,
ergonomic factors such as adjustable chairs, desks, and computer monitors help employees
maintain a comfortable and healthy posture, reducing the risk of musculoskeletal disorders
and fatigue, which improves focus and work efficiency [97]. In addition, multiple studies
have revealed that work environment design, such as noise [98], temperature [79], and
illumination [99], affects the overall workplace or office productivity. According to Katabaro
and Yan [100], appropriate lighting levels, both natural and artificial, can reduce eye
strain and increase the alertness of BPO employees. Similarly, controlling noise levels
through sound-absorbing materials, strategic office layouts, or noise-cancelling technologies
can improve focus and concentration, enhancing call center agents” productivity [101].
In general, prioritizing physical ergonomics in BPO work environments is essential for
ensuring employees’ well-being, productivity, and satisfaction. By designing workstations
and work environments that promote comfort, safety, and efficiency, BPO companies can
create a supportive environment that benefits both the workers and the organization. While
our findings confirm the positive relationship between ergonomic improvements and job
motivation, they also unveil novel insights regarding the influence of ergonomic factors on
specific aspects of productivity, extending the work of Hendik [34].

It was also proved in this study that cognitive ergonomic factors have a significant
effect on job satisfaction (3 = —0.055; p-value = 0.042). This means that high workload,
stress, fatigue, and job burnout have detrimental effects on job satisfaction and productivity.
These factors can contribute to feelings of dissatisfaction, disengagement, and reduced
motivation among employees in the BPO sector, thereby accepting H3. As discussed in the
previous section, our findings shed light on the pivotal role of cognitive ergonomic factors
in enhancing job satisfaction. A similar finding was found by Walker et al. [102], wherein
cognitive risk factors were proved to reduce cognitive ability, decision-making skills, and
general job performance, resulting in lower levels of work motivation and productivity.
Kolgiri et al. [36], also found that people under stress have an increased risk of burnout
and motivation loss, resulting in job dissatisfaction and lesser productivity levels. This was
also proven in a study by Hoboubi et al. [103], where job stress and mental workload were
observed to have effects on the job satisfaction of workers in the Iranian petrochemical
industry. According to a study, it is crucial for organizations to address these factors by
implementing strategies that promote work-life balance, stress management, adequate
rest, and supportive work environments [104]. This study contributes to the literature by
addressing the limited research on the specific effects of cognitive ergonomic factors on job
satisfaction within the BPO sector, thereby bridging a critical research gap.

In addition, the study also proved that job satisfaction has a positive influence on
overall productivity (3 = 0.429; p-value < 0.001), thereby accepting H7. This means that
when BPO workers feel satisfied, thus providing a sense of fulfillment and competence,
it can contribute to a sense of accomplishment and boost their productivity and ability to
achieve their goals. This belief was evident in the findings of Behravesh [64], which examine
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the relationship between job satisfaction and performance. It suggests a positive correlation
between job satisfaction and job performance, indicating that individuals who are more
satisfied with their jobs tend to perform better. A study by Hayati and Caniago [105], which
highlighted the role of intrinsic motivation in job satisfaction, suggested that intrinsically
motivated individuals, driven by their own interests and satisfaction derived from the work
itself, experience higher levels of work productivity. As Park [106] suggests, it is essential
to consider overall work environment, employee well-being, and fairness in recognizing
and rewarding productivity to ensure a positive and sustainable relationship between job
satisfaction and productivity among BPO workers.

On the other hand, it was found that physical ergonomics has no significant effect
on job satisfaction (3 = 0.129; p-value = 0.145), thereby rejecting H1. This implies that
when it comes to the working environment of BPO workers, different people have different
preferences and requirements. While some workers may find more job satisfaction due
to specific workstation and work environment design features, others may have different
preferences or place a higher value on other aspects. For instance, a study by Fahr [107]
proved that some employees might choose an open workplace design that encourages
cooperation and communication, while others value seclusion and quiet workstations. As
a result, individual variations may affect how the workstation design affects job satisfac-
tion. Therefore, to effectively foster job satisfaction, a holistic approach that addresses
multiple aspects of the work environment is necessary. This includes factors beyond work-
station design, such as organizational policies, communication, job design, reward systems,
and recognition.

The study also revealed that cognitive ergonomic factors have a negative and insignifi-
cant effect on the overall productivity (8 = —0.055; p-value = 0.387) of BPO workers, thereby
rejecting H4. This shows that cognitive risk factors such as workload, fatigue, or burnout
could not affect the overall productivity of BPO workers. This finding contradicts the exist-
ing body of research demonstrating the effect of workload, fatigue, and burnout on work
productivity [108-110]. According to Smith et al. [108], excessive workload, particularly
when it results in an effort-reward imbalance, is associated with adverse health impacts
and decreased productivity. Lockley et al. [109] also conducted research on the critical
problem of fatigue in firms employing shift employees. It explains how weariness may lead
to decreased performance, mistakes, and accidents, reducing total productivity. In addition,
research by Molino et al. [110] in the organizational setting underlines that excessive job
expectations, especially workload, may lead to burnout, which therefore reduces work
productivity. It is widely recognized that these factors can impair cognitive functioning,
decrease motivation, and hinder performance, ultimately leading to reduced productiv-
ity. However, some individuals may have a higher level of resilience and maintain their
productivity levels despite experiencing fatigue, increased workload, or burnout. These
individuals may possess effective coping mechanisms, exceptional time management skills,
or a natural ability to sustain performance under challenging circumstances. This was
also confirmed in a study by Hoboubi et al. [103], wherein it was found that the overall
productivity and job stress of workers in the Iranian petrochemical industry proved to
be insignificant.

In this study, it was proven that there are several factors and constructs that influence
both job satisfaction and the overall productivity of workers within the BPO industry.
Thus, improving the overall design of the workplace (physical ergonomics) as well as the
work culture and job involvement (macro-ergonomics) could also impact and improve the
overall productivity of the agents. The same could be deemed as true for job satisfaction
as improving factors such as, but not limited to, overall workload (cognitive ergonomics)
and organizational commitment (macro-ergonomics) may lead to increased job satisfaction
giving BPO companies the chance to retain and hire talented professionals.
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Ergonomics, the science of designing work environments and tools to fit the capabil-
ities and needs of the workforce, play a pivotal role in creating sustainable workplaces.
Employee health and well-being is a critical part of workplace sustainability. Ergonomics
prioritize the design of workstations that decrease the risk of musculoskeletal illnesses,
repetitive strain injuries, and psychological stress. Ergonomics reduce health-related ab-
senteeism by emphasizing worker comfort and safety, so contributing to a sustainable,
productive workforce. The present study discovered that workers who feel less pain and
stress are more likely to stay healthy and motivated over time, lessening the strain on health-
care resources, and benefitting both people and companies. In a sustainable workplace,
enhanced productivity is not merely a short-term gain; it is a fundamental component of
long-term viability. As ergonomically designed workstations and tools support employees
in achieving their full potential, organizations can maintain high levels of productivity
over time.

6. Conclusions

This study examined the effects of different ergonomic factors on the job satisfaction
and overall productivity of BPO workers in the Philippines. The data were gathered
through purposive sampling using an e-survey with 333 participants. The study utilized the
variance-based partial least squares SEM (PLS-SEM) with maximum likelihood estimation
in testing the relationships of the factors or constructs with both job satisfaction and
overall productivity.

Results of the study showed that the macro-ergonomic domain has the highest signifi-
cant relationship to job satisfaction. This implies that overall involvement and job design
inside a BPO firm or call center have been critical as they may greatly affect worker job
satisfaction and productivity. Since macro-ergonomics focuses on establishing a work envi-
ronment favorable to employee comfort and productivity, it may substantially influence
job satisfaction. For instance, a well-designed job can significantly impact job satisfaction
as it directly affects the nature of the work, the workload, and the level of autonomy that
employees have. Jobs that offer a variety of tasks and responsibilities also tend to be
more satisfying because they reduce monotony and boredom. Employees are less likely to
experience burnout in roles that provide opportunities for diverse activities. In addition,
highly involved employees tend to identify strongly with their work, which can lead to
higher job satisfaction. They may derive a sense of purpose and personal fulfilment from
their roles.

On the other hand, it was proven that physical ergonomics has the highest significant
influence on the overall productivity of BPO workers. Since BPO employees generally
work long hours at their workstations, sometimes in front of computers, poorly designed
workstations or poor ergonomics may cause physical discomfort. Employees become dis-
tracted by physical pain when uncomfortable, resulting in lower attention and productivity.
Physical ergonomics, such as ergonomic seats, adjustable workstations, and optimum
monitor positioning, ease these discomforts, enabling employees to focus on their activities
more effectively. Long-term exposure to uncomfortable postures and repetitive movements,
frequent in BPO duties, may result in musculoskeletal disorders (MSDs). Workers who
suffer from MSDs may need to take time off work, resulting in lower productivity. Thus,
physical ergonomics may aid in the prevention of these illnesses by ensuring that worksta-
tions and equipment are designed to reduce physical strain and encourage neutral postures,
lowering the incidence of work-related accidents.

In conclusion, it was proved that ergonomics is critical for work satisfaction and
productivity because it addresses physical and psychological well-being, lowers the risk
of MSDs and health concerns, and improves task efficiency and employee engagement.
A well-designed ergonomic work environment produces a positive feedback loop in
which happy and healthy workers are more productive, eventually contributing to the
sustainable workplace.
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6.1. Practical and Managerial Applications

The BPO industry is one of the largest industries in the Philippines. Thus, it is
important for BPO companies to improve on the factors that affect both job satisfaction
and productivity. Understanding these factors could help guide managerial decisions in
improving job satisfaction levels. As stated in the previous sections, the overall productivity
may be impacted and improved by enhancing the physical ergonomics of the workplace
as well as the work culture and job engagement. The same could be said to apply to
job satisfaction, as improving on known stress-inducing elements such as workload and
organizational commitment may result in increased job satisfaction, giving BPO companies
increased opportunities to retain professionals, prevent losses, and gain more clients as
productivity is increased which results in more calls being answered or services provided.
The results of the study on the job satisfaction and productivity of BPO employees could
also provide valuable insights to managers, enabling them to make informed decisions and
implement interventions that improve job satisfaction, engagement, and productivity. By
focusing on these aspects, organizations can create a positive work environment that fosters
employee satisfaction, which in turn leads to enhanced productivity and better customer
service delivery.

6.2. Limitations and Future Use

The study is only limited to the intrinsic factors experienced by Filipino workers
employed in the BPO industry. Thus, it is recommended for future researchers to cover
and include the more difficult elements relating to job satisfaction such as job security, job
benefits, career development opportunities, and performance recognition and rewards.
Such factors could be deemed relevant as they offer extrinsic rewards to the worker which
could then affect their perceptions of their work especially on the macro-ergonomic factors.
It is also important to note that the specific difficult elements that will have the most
significant impact on job satisfaction and productivity can vary by industry, organization,
and individual preferences. Therefore, it is valuable for employers to tailor their approach
to the unique needs and circumstances of their workforce.

Furthermore, it is also recommended for future researchers to conduct a longer survey
for more respondents as it can also affect the results. Lastly, more outer variables or lower
order constructs should be considered, if possible, as this study is only limited to the
sub-factors presented.
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Appendix A. Constructs and Measurement Items

Items Measure Supporting References
Workstation Design
WD1 I'have an adjustable work chair that is suitable for my workstation
WD2 I'have a working table that is suitable for my workstation
WD3 I'have adequate space available in my workstation [71,111,112]
WD4 I am satisfied with my workspace layout
WD5 I am comfortable with my workstation design
Perceived Noise
PS1 My background noise does not interfere with my concentration during the
work shift
PS2 My béckground noise does not interfere with my communication with [71,113,114]
the clients
PS My background noise does not interfere with my understanding of what is
3 . . )
being discussed by the client
PS4 My background noise from other employees on calls does not affect my ability
to respond
PS5 My background noise does not affect the overall quality of my work experience
Perceived Illumination
PI1 I'have proper lighting distribution in my workstation
I have proper lighting when working with my computer and writing/
PI2 .
reading paper [71,111,115]
PI3 The lighting fixtures in my work area provide steady illumination
Pl4 The lighting fixtures in my work area are positioned to reduce glare from
various sources
PI5 The reflection from the lighting in my work area does not hinder my work
Temperature Levels
™1 I'have a sufficient source of ventilation in my workstation
™2 I feel comfortable with the air quality in my workstation
T™3 I feel comfortable with the temperature level in my workstation [71,116,117]
TMA The temperature level in my work area does not interfere with my
concentration during the work shift
™5 The temperature level in my work area does not affect the overall quality of
my work experience
Mental Workload
MW1 My work requires a lot of technical knowledge
I usually experience scenarios that require quick thinking and complex
MW2 L. .
decision making [118,119]
My work involves a lot of responsibilities and accountabilities with little to no
MWS3 .
guidance from colleagues and/or leaders
My work requires exact and accurate responses particularly in finding
MW4 . .
different alternatives
MW5 I'lack the necessary resources which leads me to use other inefficient methods
Mental Fatigue
FT1 The use of tools and equipment in my workplace causes mental fatigue
FT2 The user interface design of the equipment I use in my workplace causes
mental fatigue [72,73,120-122]
FT3 The design of displays, controls, and feedback mechanisms of the
communication in my workplace causes mental fatigue
FT4 The use of software applications in my workplace causes mental fatigue
FT5 The design of visual aids in my workplace causes mental fatigue
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Items Measure Supporting References
Work Stress
WS1 I feel stressed due to the high work load assigned to me
WS2 I feel stressed due the poor design of tasks in my workplace
WS3 I feel stressed due to the lack of control in my workplace [123-125]
Ws4 I feel stressed due the too much information I receive in my workplace
WS5 I feel stressed due to the poor work environment design in my workplace
Job Burnout
JB1 I feel burnout out because of the highly repetitive task assigned to me
JB2 I feel burnout out because of the excessive workload assigned to me
JB3 I feel burnout because of the poor communication in my workplace [126,127]
JB4 I feel burnout out because of the lack of support from my supervisor
and colleagues
JB5 I feel burnout out because of the lack of control from my supervisor
and colleagues
Job Design
JD1 My work does not feel repetitive as there are a variety of different steps and
process every time giving me the sense of achievement
D2 I hav? complete autonomy and control for the necessary steps for my [128-130]
work’s processes
JD3 I feel like my work is significant in the development of myself and
my organization
JD4 I feel valued and recognized for the work I do within the organization
JD5 My job utilizes my skills and abilities to the fullest
Job Involvement
m I am very much involved personally in my job
2 I am completely devoted to my job, and it is not just something I do, it is a part
of who I am. [131-133]
JI3 Most of my interests are centered around my job
J14 Most of my personal life goals are job-oriented
JI5 I consider my job to be very central to my existence
Job Characteristics
j @ I experience stimulating and challenging work
JjC2 I'have great chances to exercise independent thought and action
JC3 I'have opportunities to learn new things in my work [134-136]
JC4 I'have opportunities for personal growth and development
JC5 I'have a sense of worthwhile accomplishment in my work
Organizational Commitment
oc1 I talk up about this organization to my friends as a great organization to
work for
ocC2 I am proud to tell others that I am part of this organization [74,137]
ocC3 I am extremely glad that I chose this organization to work
ocC4 I will choose to stay in this organization despite having opportunities to work
in another
Overall Productivity
or1 I feel productive on my work.
or2 I am able to complete my tasks efficiently
oPr3 I feel like my work contributes to the success of my organization [56,138,139]
or4 I'have the necessary tools and resources to be productive
OP5 I am able to manage my work to accomplish more tasks
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Items Measure Supporting References

Job Satisfaction

JS1 The company clearly conveys its mission to me
JS2 I'have the tools and resources I need to do my job. [74,140,141]
JS3 The amount of work expected of me is reasonable. T
Jsa It is easy to get along with my colleagues and the overall morale in the
department is high
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