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Abstract: - The present investigation assesses the reciprocal influence of economic, health, and occupational 
safety and health determinants upon labour performance in Brazil, India, and Indonesia, deploying the 
Autoregressive Distributed Lag (ARDL) Panel methodology. The central inquiry determines the degree to 
which the aforementioned variables contribute to enhancing employee productivity. Quantitative results 
consistently demonstrate that a simultaneous rise in economic robustness, health metrics, and the enactment of 
dedicated occupational safety and health programmes materialises in marked gains in worker performance. 
Short-term observations suggest that well-designed safety and health protocols reduce accident prevalence and 
enhance job satisfaction, thereby increasing labour productivity. Health indicators—specifically, reduced 
neonatal mortality and broader access to healthcare—exert comparable beneficial pressures. Fiscally, indices 
comprising elevated GDP per capita, reduced unemployment, and dampened inflation collectively produce a 
stable workplace milieu, which in turn is positively aligned with performance. An extended temporal 
assessment, undertaken via the ARDL framework, substantiates the persistence of these relationships; the 
parameters maintain their effectual relevance across multiple observation windows. This persistence underlines 
their systemic robustness. The investigation yields pragmatic direction for managerial and organisational 
executives, underscoring the imperative of instituting comprehensive occupational safety and health practices, 
advancing public health indices, and securing macroeconomic stability as requisite levers for sustained 
enhancement of employee performance. The present investigation further delineates substantive trajectories for 
subsequent research, most notably the empirically grounded examination of latent variables that mediate or 
moderate individual-level performance outcomes, as well as the design of granular interventions calibrated to 
enhance workplace safety, well-being, and economic resilience within the heterogeneous institutional and 
cultural configurations characterising diverse national contexts. 
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1  Introduction 
Safety and health at work (OSH) are the most 
crucial enablers of increased productivity across 
various industrial sectors. The direct attenuation of 
workplace accident rates is, of course, an important 
advantage; nonetheless, the concurrent promotion 
of workers’ physical and psychological well-being 
arguably generates an even larger and enduring 
dividend. Improved health fosters greater 
concentration and resilience, yielding productivity 
gains that, in terms of efficiency and quality, often 
dwarf the initial investments in OSH infrastructure, 
[1], [2]. Nations of the Global South, including 
Indonesia, India, and Brazil, have recently 
embedded OSH as a linchpin of strategic 

workplace productivity; yet, an equally widespread 
and frequently recalcitrant hurdle persists in the 
inconsistent and frequently incomplete execution of 
publicly and privately sponsored OSH programs, 
[3].   

A secure workplace is a powerful motivator for 
employees and fosters a sense of esprit de corps. 
Workers who perceive the workplace as secure and 
well-regarded in its health policies are more 
inclined to invest emotional and cognitive labour in 
their roles; loyalty, which is a cumulative product 
of perceived fairness, is thereby fortified, [4]. 
Consequently, longitudinal datasets surveyed by 
[5] and corroborated by [6] document that firms 
demonstrating systematic and comprehensive OSH 
investment exhibit statistically significant gains in 
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overall employee productivity, a marked reduction 
in unscheduled absenteeism, and a parallel increase 
in reported job satisfaction. The frictional, often 
under-reported costs of workplace injury—in the 
form of medical correction, retraining of damaged 
employees, residual damaged morale, and 
productivity stall—can, one case study after 
another, be materially attenuated by the routine 
deployment of systematic and well-communicated 
OSH standards, [6]. 

Notwithstanding the extensive inquiries that 
have examined the relationships between 
occupational safety and health (OSH) initiatives 
and employee performance, exemplified by [7] and 
[8], the prevailing evidence base remains 
insubstantial. A conspicuous lacuna is the virtual 
absence of comparative analyses that position OSH 
paradigms against economically and culturally 
heterogeneous settings, as is the case with Brazil, 
India, and Indonesia. Relatedly, numerous 
investigations purport to disentangle OSH 
influences by isolating single dimensions, as seen 
in the inquiries of [9] and [10]; however, these 
works fail to encompass the configurative 
interaction of health and economic indices and their 
concomitant effect on performance trajectories. 
Empirical consensus suggests that occupational 
climates in which personnel perceive safety and 
organisational esteem correlate positively with 
dedication and affective commitment. Quantified 
avenues directing efficacious OSH arrangements 
further reinforce that implementation not only 
ameliorates employee morbidities but also 
concurrently attenuates financial liabilities, 
specifically medical expenditure and the 
opportunity cost of reduced productivity otherwise 
borne by organisations, as articulated in [11]. OHS 
can also contribute to increased productivity and 
operational efficiency, thereby improving 
employee performance and company profits, [12]. 
Workers who feel secure and appreciated at work 
are more likely to be devoted to the organization 
and to be loyal to it, [13]. Therefore, it is important 
for companies to continuously invest in effective 
OSH programs and to raise awareness and training 
about the importance of these practices at all levels 
of the organization, [14]. 

Both theoretical and practical gains are 
anticipated from this study. In practice, the study's 
conclusions can benefit managers and 
organizational leaders in Brazil, India, and 
Indonesia to create and carry out successful OSH 
initiatives. By understanding how OSH, health 
indexes, and economic indexes influence employee 
performance, managers can make more accurate 

and strategic decisions to increase productivity and 
efficiency in the workplace. This study will 
theoretically add to the corpus of information 
presently available on OSH and its impact on 
worker performance, especially in a comparative 
context between countries. Further research on 
other variables that could affect the connection 
between OSH and worker performance may also be 
made possible by this study. 

This research uses the ARDL Panel approach 
to analyze data obtained from the World Bank, 
which includes indicators such as labor 
productivity, workplace accident rates, OSH 
training programs, health indexes, and economic 
indexes. The selection of these variables is based 
on existing literature and their relevance in the 
context of OSH and employee performance. 
Descriptions of the countries studied, namely 
Indonesia, India, and Brazil, will provide a deeper 
context regarding the economic, social, and cultural 
conditions that affect the implementation of OSH 
in each country. 

In conducting this research, the data obtained 
will be analyzed to test the proposed hypotheses, 
specifically that OSH has a favorable impact on 
worker performance, as do economic, health, and 
occupational safety and health (OSH) dimensions. 
The study's findings should demonstrate the strong 
correlations between OSH and worker performance 
as well as the ways in which economic and health 
indices affect these correlations. By comparing the 
research results in Indonesia, India, and Brazil, this 
study can identify best practices and challenges 
faced in the implementation of OSH in each 
country. 

This research is expected to provide practical 
guidelines for managers and organizational leaders 
in developing and implementing effective OSH 
programs, as well as add to the existing literature 
on OSH and its impact on employee performance, 
especially in a comparative context between 
countries. It is anticipated that this study will open 
the door for future research and improved policy 
creation by shedding light on the ways in which 
economic, health, and OSH indices affect worker 
performance. As a result, OSH is crucial for raising 
employee performance, and this study should 
significantly advance initiatives to raise OSH and 
employee performance across a range of nations 
with diverse contexts. 
 
 
2  Literature Review 
Occupational safety and health are crucial aspects 
of creating a safe environment. This approach 
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includes various efforts aimed at preventing work-
related accidents and illnesses by identifying and 
controlling existing risks. The significance of 
safety and health in the workplace plays an 
important role in supporting employee well-being, 
which ultimately affects their performance. A 
healthy and safe workplace can enhance the 
motivation, morale, and productivity of workers, 
while simultaneously reducing absenteeism and 
turnover rates, [8]. 

Employee performance is the outcome of 
carrying out their tasks and obligations. This aspect 
is measured through various indicators such as 
productivity, efficiency, quality of work output, 
and target achievement. Various factors influencing 
employee performance include physical and mental 
conditions, work environment, and external factors 
such as economic and social situations. Studies 
indicate that workers in supportive and safe 
working conditions tend to have better performance 
compared to those in less supportive conditions, 
[15]. 

The literature now in publication demonstrates 
the significance of OSH. The risk of work-related 
accidents that cause serious injury or even death 
can occur in the workplace, so implementing 
effective OHS measures to protect workers from 
risks is important, [16]. 

Research by [17] states that work-related 
accidents and occupational diseases affect millions 
of workers every year worldwide. This study 
highlights the importance of taking preventive 
measures by implementing efficient workplace 
safety and health regulations. Companies that 
invest in worker safety and health programs also 
tend to perform better financially. 

[18] explain that companies that take 
occupational safety and health programs seriously 
experience increased production and cost 
efficiency. Investment in occupational safety and 
health provides significant financial benefits to 
companies. 

[19] show that good safety standards have an 
impact on increasing the competitiveness of 
companies in the market. Companies with a strong 
safety culture are more likely to attract and retain 
high-quality employees. 

A recent investigation conducted by [20] 
supports the position that the systematized 
application of safety management protocols is 
correlated with both decreased incidence of 
occupational incidents and heightened employee 
morale. The argument is advanced that the presence 
of a well-ordered safety environment fosters a 
perception of esteem and encouragement among 

workers, conditions that, in turn, promote higher 
productivity levels and lower rates of unscheduled 
absence.   

A parallel study by [21] emphasizes the need to 
tailor occupational health and safety standards to 
regional realities and the overarching legislative 
framework of the state. The resonance of safety and 
health interventions is sensitive to a nation's 
prevailing economic profile and the norms 
embedded in its work culture.   

Evidence from [22] establishes that 
occupational safety and health regimes serve a dual 
purpose: the first is to shield the workforce from 
injuries and illnesses, and the second is to enhance 
the productivity and economic viability of the 
enterprise. Effectively crafted OSH interventions 
can, among other things, enhance employee well-
being, reduce expenditures arising from accidents, 
and improve overall operational efficiency. Within 
various manufacturing, service, and extractive 
environments, the allocation of resources 
earmarked for OSH is a prudent strategic decision.   

The efficacious deployment of occupational 
safety and health programs is predicated on the 
concerted effort of all relevant actors, including 
managerial levels and line operatives. Management 
is responsible for allocating both financial and 
physical resources to OSH initiatives, 
encompassing employee training, the provision of 
personal protective equipment, and the 
establishment of health-supportive facilities [23]. 
Equally, management is obliged to supervise 
adherence to safety procedures and to instill a 
culture that comprehends the intrinsic and extrinsic 
value of preserving health and safety in workplace 
settings. 

The proactive engagement of workers is 
indispensable not only for hazard surveillance but 
also for the systematic mitigation of risk within the 
workplace. Such contributions reinforce the social 
legitimacy of occupational safety and health (OSH) 
initiatives and secure durable adherence when 
workers are included as co-designers rather than 
merely as targets [24]. 

An operational definition of employee 
performance must account for the multifaceted 
outputs mandated by defined roles and obligations. 
Metrics such as productivity volumes, operational 
efficiencies, defect rates, and the extent of goal 
fulfilment are routinely drawn upon, each reflecting 
distinct components of an employee’s 
effectiveness. The persistence of performance 
fluctuations is attributable to an array of 
interdependent determinants, including individual 
health profiles, organisational climate, and broader 
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macroeconomic and sociocultural currents, [25]. 
Empirical evidence consistently suggests that 
stabilized performance is most achievable under 
collaborative, risk-averse, and health-facilitative 
organizational models. Consequently, a spectrum 
of theoretical perspectives is being progressively 
elaborated to link OSH provisions to specific 
performance mechanisms, thereby refining the 
explanatory and normative accounts furnished by 
existing research. The following theories were 
developed in light of the literature review: 

 
Hypothesis 1 (H1): Occupational safety and health 
have a positive effect on employee performance. 
 
Hypothesis 2 (H2): Health index has a positive 
effect on employee performance. 
 
Hypothesis 3 (H3): Economic index has a positive 
effect on employee performance. 
 
 
3  Research Method 
The research uses the Panel Autoregressive 
Distributed Lag (ARDL) technique. This approach 
is very suitable for research involving several 
countries with different economic and social 
characteristics. We use the following econometric 
model. 
EPit = αi + β1 OHSit + β2HIit + β3 EIit + εit 
 
where, 
EP is the employee performance   
OHS is Occupational safety and health   
HI is the Health Index   
EI is the Economic Index  
αi is a country-specific Intercept 
β1, β2, β3 is the regression coefficient 
ε is the Error term 
it is in country i at time t 
 
The ARDL model may be expressed as follows 
ΔEPit = αi + δ1 EPit-1 +∑𝑝

𝑗=0  ϕ1j ΔOHSit-j + 
∑𝑝

𝑗=0  ϕ2j ΔHIit-j + ∑𝑝
𝑗=0  ϕ3j ΔEIit-j + λ1 OHSit-1 

+ λ2 HIit-1 + λ3 EIit-1 + εit 
 

In this ARDL model, Δ indicates the change in 
the variable, p,q,r indicate the appropriate lag 
length for each independent variable, The short-
term coefficients are denoted by ϕij, whereas the 
long-term coefficients are denoted by λi. 

The initial step of our research is to test the 
stationarity of the variables using the unit root test, 
namely Phillips-Perron (PP) and Augmented 

Dickey-Fuller (ADF). The next step is to identify 
the optimal lag for the ARDL model using 
information criteria, namely the Akaike 
Information Criterion (AIC) or the Schwarz 
Information Criterion (SIC) to find the most 
appropriate number of lags for data analysis. 

Identifying a persistent equilibrium among the 
variables warrants the implementation of a 
cointegration procedure, for which the Pedroni or 
Kao test is employed. If evidence of cointegration 
is established, the subsequent operation involves 
estimating the Error Correction Model (ECM) to 
capture the dynamic adjustment mechanism toward 
the long-run equilibrium. 

The empirical analysis is structured around a 
triplet of dimensions: occupational safety and 
health (OHS) indicators, a composite health index, 
an economic index, and the proxy for employee 
performance. The geographical scope covers 
Indonesia, India, and Brazil. Data accessibility is 
safeguarded by leveraging World Bank datasets, 
recognized for their broad geographical and 
sectoral reach, as well as their methodologically 
rigorous data collection protocols, which jointly 
enhance the reliability and external validity of the 
ensuing empirical findings. 

Within the analytical framework, employee 
performance is posited as the dependent variable. 
Operationalization is carried out through 
quantitative indicators encompassing labor 
productivity metrics, operational efficiency ratios, 
and the attainment of pre-established performance 
thresholds. The explanatory block is truncated to 
three constructs: the suite of K3 protocols, the 
composite health index, and the economic index. 
The relevant definitions and summarized 
descriptive statistics for the variables are presented 
in Table 1 (Appendix). 

The anticipated contributions of the analysis 
are of substantive relevance. The projected findings 
are expected to deepen theoretical and operational 
understandings of the interrelations linking 
occupational safety and health measures, the 
compiled health and economic indices, and the 
observable performance of employees in the 
divergent institutional and economic contexts of 
Indonesia, India, and Brazil. Consequently, the 
research presented herein provides senior managers 
and organizational leaders with actionable guidance 
for designing and operationalizing adequate 
occupational safety and health (OSH) initiatives, as 
well as for enhancing firm productivity and 
operational efficiency. Through the systematic 
analysis of OSH deployment across diverse 
settings, the investigation elucidates the 
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mechanisms by which safety interventions 
modulate employee performance, providing 
decision-makers with evidence-based perspectives 
that facilitate tailoring OSH strategies to situational 
exigencies. 
 
 
4  Research Results and Discussion 
A thorough summary of the connection between 
the independent and dependent variables in the 
present research is given by the many tables that 
display the data analysis results using the ARDL 
Panel model. These tables cover various aspects of 
the analysis. The descriptive statistics table 
presents basic data from the variables studied, 
providing an overview of the distribution and 
variability of the data. The results of the 
stationarity test are displayed to ensure that the 
variables used do not have trends that can produce 
misleading results. The selection of the optimum 
lag using the AIC determines the most appropriate 
number of lags for the analysis, helping to capture 
the temporal dynamics of the data more accurately. 
The ARDL model estimation itself provides 
coefficients that indicate the magnitude and 
direction of the influence of the independent 
variables on the dependent variables in the short 
and long term. The purpose of the cointegration test 
is to determine whether there is a stable, long-term 
link between the variables under study. The test's 
findings show whether the variables move in 
tandem over time. After a deviation, short-term 
adjustments towards long-term equilibrium take 
place, as explained by the estimation of the ECM. 
By assessing the existence of autocorrelation, 
heteroscedasticity, and a normal distribution of 
residuals, diagnostic tests guarantee the model's 
validity and dependability. Finally, a comparison of 
the results across the three countries provides 
insight into how these variables interact with each 
other in Indonesia, India, and Brazil, revealing 
similarities and differences in their effects on 
employee performance across different economic 
and social contexts. The descriptive statistics are 
shown in Table 2 (Appendix). 

An overview of the fundamental statistics of 
the variables employed in this investigation is 
provided in Table 2 (Appendix), providing an 
overview of the distribution and variation of the 
data. In the variable Employee performance, the 
mean is 3.45 with a median of 3.50, indicating that 
most employee performance scores fall around this 
value. The very limited variance in employee 
performance throughout the sample is indicated by 
the standard deviation of 0.65, meaning that most 

employees perform close to the mean. The min and 
max values are 2.00 and 4.50, indicating a range of 
employee performance scores from the lowest to 
the highest in this sample. This indicates that 
although there are some differences in 
performance, employees generally demonstrate a 
fairly consistent level of performance. For the 
variable the OSH, the mean is 2.80 with a median 
of 2.75. Table 3 (Appendix) shows Stationarity 
Test Results (ADF Test) 

This stationarity test is important to ensure that 
the data used in the econometric analysis does not 
have an inappropriate trend, which can lead to 
misleading results. To determine if the variables are 
stationary at the level or require differencing to 
attain stationarity, the ADF test is conducted at the 
level and first difference. The p-value for the 
employee performance variables is 0.455, 
indicating that it is not significant at the typical 
levels of 1%, 5%, or 10%. This indicates that the 
Variables of Employee performance is not 
stationary at the level. At the 1% level, the p-value 
is extremely significant at 0.001 after differencing 
once (first difference). This shows that after 
differencing once, the variables affecting employee 
performance become stable. Thus, for further 
analysis, these variables must be differencing once 
to achieve stationarity. 

The OSH variables show a p-value of 0.670 at 
the level, which is not significant. This indicates 
that these variables are not stationary at the level. 
However, after differencing once, the p-value 
becomes 0.000. Table 4 (Appendix) presents the 
result of the AIC.  

The results of the ideal lag selection in the 
ARDL model using the Akaike Information 
Criterion (AIC) are shown in Table 4 (Appendix). 
The AIC value decreases as the number of lags 
increases up to lag 4. The lowest AIC value is -
2.612 at lag 4 which is marked with an asterisk (*). 
This shows that the ARDL model with lag 4 is the 
most optimal model to use in this analysis. The 
decrease in the AIC value as the number of lags 
increases indicates that each additional lag up to lag 
4 provides additional information that improves the 
model's fit to the data. This finding encourages 
more research to determine how these factors 
combine and impact worker performance in Brazil, 
India, and Indonesia. Table 5 (Appendix) presents 
the ARDL model estimates. 

The cointegration test results utilizing the 
ARDL model are displayed in Table 5 (Appendix). 
The purpose of the cointegration test is to 
determine if the variables under study have a 
stable, long-term connection. Panel v-Stat, rho-Stat, 
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PP-Stat, and ADF-Stat are the four primary 
statistics utilized in this context; each has a distinct 
value and degree of importance.  

With a p-value of 0.089, Panel v-Stat has a 
value of 1.345. There is not enough evidence to 
indicate a long-term association between the 
variables in this test, since this result is not 
significant at traditional levels (e.g., 5% or 1%).  

Panel rho-Stat is also not significant, with a p-
value of 0.110 and a value of -1.235. Accordingly, 
there is no compelling evidence to indicate the 
presence of cointegration between the variables 
under investigation, according to this test.  

Nonetheless, Panel PP-Stat and Panel ADF-
Stat produced noteworthy findings. These findings 
are important for policy-making and management 
strategies in improving employee productivity and 
welfare in various economic contexts. Table 6 
(Appendix). Cointegration Test (Pedroni Test).  

To determine if there is a long-term link 
between the variables under study, the 
cointegration test results using the Pedroni Test are 
shown in Table 6 (Appendix). Panel v-Stat, rho-
Stat, PP-Stat, and ADF-Stat are the primary 
statistics utilized in this context.  

With a p-value of 0.089, Panel v-Stat has a 
value of 1.345. This result is not significant at 
conventional levels (often 5% or 1%), although 
displaying a rather big number. This demonstrates 
that there is insufficient evidence of a long-term 
link or cointegration between the variables 
examined in the Panel v-Stat test.  

Panel rho-Stat is also not significant, having a 
p-value of 0.110 and a value of -1.235. This 
indicates that there isn't any solid proof of 
cointegration between the variables under study in 
this test. Table 7 (Appendix) presents the Error 
Correction Model (ECM) Estimates. 

Table 7 (Appendix) provides the estimation 
results of the ECM. The OSH variables have a 
positive and significant influence at the 1% level, 
as indicated by the short-term coefficient of 0.315, 
t-statistics value of 2.670, and significance level of 
0.009. This indicates that an expansion of the OSH 
program immediately improves employee 
performance.  

The short-term Health Index has an t-Statistics 
Value of 2.100, a Coefficient of 0.125, and a 
significance level of 0.037. At the 5% level, these 
findings show a favorable and substantial effect. 
This indicates that short-term increases in the 
Health Index, such as better access to healthcare 
and lower rates of disease, have a favorable effect 
on worker performance.  

The Economic Index in the short term shows a 
Value t-Statistics of 2.015, and a Significance level 
of 0.045, which indicates a positive and significant 
effect at the 5% level. The analysis confirms that 
favorable macroeconomic indicators such as 
sustained economic stability and persistently low 
unemployment have a measurable positive effect 
on employee productivity over short horizons. In 
the long term, however, determinants attributable to 
systemic occupational safety and health (OSH) 
variables emerge as the more robust predictors of 
sustained performance. The respective econometric 
model yields a t-statistic of 4.210 and a 
significance level of 0.000, thereby establishing, at 
a 1% level of confidence, that the enduring 
structuring of OSH programmes is associated with 
a durable performance advantage. The results 
suggest that when OSH initiatives are consistently 
integrated into corporate strategy, positive 
behavioral and productivity shifts persist beyond 
the fluctuations of the economic cycle.  

Complementary estimates of a Health Index, 
integrated as a second regressor, exhibit a 
coefficient of 0.395, a t-statistic of 3.450, and a 
significance of 0.002. The thresholds achieved once 
again support the 1% significance criterion, 
indicating that progressive enhancement of 
occupational health parameters yields constrained 
improvements over longer horizons of productivity. 
The overall findings collectively underscore the 
importance of strategic, enduring, and systematic 
OSH and health investments as key determinants of 
long-term employee performance. Economic Index 
in the long-term has a Coefficient of 0.335, Value 
t-Statistics 3.100, and a Significance level of 0.004, 
which shows a positive and significant effect at the 
1% level. This shows that good economic 
conditions will continuously have a significant 
positive impact on Employee performance in the 
long term. The Coefficient for the error correction 
term (ECT) of -0.735 with a Value t-Statistics of -
4.850 and a Significance level of 0.000 indicates 
that there is a rapid adjustment to the long-term 
balance when there is a deviation from the 
equilibrium Value. The negative and significant 
value of ECT indicates that about 73.5% of the 
imbalance in the previous period was corrected in 
the current period. This shows that this model has a 
fast and effective correction dynamic against short-
term deviations toward long-term equilibrium. 
Overall, the ECM estimation results show that 
OSH, Health Index, and Economic Index have a 
significant positive effect on Employee 
performance, both in the short-term and long-term. 
This finding emphasizes the importance of 
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implementing sustainable programs in the OSH, 
increasing the Health Index, and stable economic 
conditions to achieve optimal Employee 
performance improvements. Table 8 (Appendix) 
presents the diagnostic test 

The findings of the diagnostic procedures 
utilized to confirm the reliability and validity of the 
estimated model in this investigation are shown in 
Table 8 (Appendix). Three diagnostic tests are 
conducted: the residual normality test, the 
autocorrelation test, and the heteroscedasticity test.  

The autocorrelation test yielded a p-value of 
0.186 and statistics of 1.320. This means that the 
model residuals do not show an autocorrelation 
pattern, indicating that this model has no problems 
with autocorrelation and that the assumption of 
residual independence is met. 

With a p-value of 0.420, the statistics for the 
heteroscedasticity test are 0.875. This demonstrates 
that there is no unsettling heteroscedasticity issue 
and that the residuals' variance stays constant, 
which means that the assumption of 
homoscedasticity (uniformity of residual variance) 
is met in this model. Table 9 (Appendix). Show 
Comparison of Results in Various Countries 

Table 9 (Appendix) presents a comparison of 
the influence of K3, Health Index, and Economic 
Index on Employee Performance in Indonesia, 
India, and Brazil. The coefficients displayed 
indicate the level of influence of the independent 
variables on Employee Performance in each 
country, with an asterisk indicating the level of 
significance. 

In Indonesia, the K3 Coefficient of 0.425 
indicates a significant positive influence on 
Employee Performance at the 1% level. This 
indicates that improving the K3 program 
significantly improves Employee Performance. The 
Health Index also has a significant positive 
influence with a Coefficient of 0.215 at the 5% 
level, indicating that better health conditions 
contribute positively to Employee Performance. 
The Economic Index report shows a p-value of 5%, 
suggesting that advantageous national economic 
conditions exert a robust and positive influence on 
Employee Performance across the country. The 
Employee Performance in the Indian cohort 
recorded a mean of 3.60 on the relevant evaluative 
scale, indicating a substantial level of workplace 
efficacy.  

Further, the Indian K3 coefficient, registering 
at 0.390 and validated at the more stringent p-value 
of 1%, confirms a positive, albeit marginally 
weaker, contribution to Employee Performance 
when juxtaposed with the parallel Indonesian data. 

Concurrently, the Health Index coefficient, 
calibrated at 0.200 and exhibiting a p-value of 5%, 
affirms that enhancements in workforce health 
parameters correlate with elevated Performance 
levels. The econometric specification also 
incorporates a coefficient of 0.175 for the 
Economic Index, validated at the identical p-value 
of 5%, reiterating that sound economic conditions 
confer parallel Performance advantages. The 
corresponding mean Performance assessment in the 
Indonesian sample is 3.45, suggesting a 
comparative but invariantly robust level of 
Employee efficacy. Brazilian data present a salient 
K3 coefficient of 0.410, significant at the 1% 
threshold, thereby asserting that expanded 
Occupational Safety and Health across the 
Brazilian manufacturing sector substantiates a 
considerable Performance uplift. A Health Index 
coefficient of 0.210, significant at the 5% level, 
corroborates that enhanced health interventions in 
Brazil exert parallel but more modest benevolent 
effects. The Economic Index with a Coefficient of 
0.180 and a Significance level of 5% also indicates 
that good economic conditions contribute 
positively to Employee performance. The average 
Employee performance score in Brazil is 3.50, 
which is between the scores of Indonesia and India. 

 
 
5  Discussion 
In order to increase employee OSH, this study 
highlights the need for a safety culture and proper 
training, which in turn increases productivity and 
performance. According to a study by [20], 
Employee motivation and performance are likely to 
be higher in a safe and healthy work environment 
than in a hazardous one. 

However, some studies have found conflicting 
results. For example, research by [26] shows that 
even though the OSH program is implemented, its 
effect on Employee performance is not always 
significant. Research by [27] states that the success 
of the OSH program is highly dependent on 
management commitment and active employee 
participation. Without strong support from both 
parties, Employee performance may not be 
significantly impacted by the OSH program's 
implementation. 

Additionally, it was shown that the Health 
Index significantly improved employee 
performance. At the 5% level in the short term and 
the 1% level in the long term, the Health Index 
Coefficient displays a positive and significant 
value. This shows that good health conditions, as 
reflected in low infant mortality rates, low disease 

WSEAS TRANSACTIONS on BUSINESS and ECONOMICS 
DOI: 10.37394/23207.2025.22.207 Habel Taime, Boge Triatmanto, Sunardi

E-ISSN: 2224-2899 2647 Volume 22, 2025



 
 

prevalence, and good access to health services, can 
improve the physical and mental conditions of 
employees, which in turn improves their 
performance. 

This finding is in line with previous research 
by [28], which found that effective workplace 
wellness programs are associated with improved 
employee performance and reduced absenteeism. 
Programs that provide easy access to health 
services, health promotion, and disease prevention 
have been shown to improve employee health and 
increase productivity. Another study by [29] also 
showed that good employee health is associated 
with improved job performance, reduced healthcare 
costs, and increased job satisfaction. However, 
research by [30] showed that there isn't always a 
direct correlation between employee performance 
and health. Employee performance is 
fundamentally shaped by stress regulation, codified 
work-life balance directives, and a positive 
workplace environment; therefore, safeguarding 
physical health alone is insufficient, and a 
multifaceted approach is warranted to enhance 
overall employee effectiveness.   

Quantitative analysis substantiates a 
pronounced enhancement of employee performance 
attributable to the triadic Economic Index. Baseline 
estimations indicate that the discrete constituent 
variables consistently exhibit statistically 
significant elevations in performance metrics 
across Brazil, India, and Indonesia, despite the 
mediation effects of the Value Coefficient. 
Correlatively, extant literature, especially sources 
[8] and [31], evidences that the execution of well-
structured occupational safety and health (OSH) 
schemes, concomitant enhancement of public 
health infrastructures, and macroeconomic 
equilibrium are recurrently linked to productivity 
escalations. The homology between disparate 
national environments, encompassing varied 
sociocultural and historical trajectories, serves as a 
testament to the resilience of these explanatory 
constructs.   

 Nonetheless, investigations, such as that 
presented in reference [32], disclaim monolithic 
effectiveness by underscoring that ambient 
politico-institutional configurations mediate the 
resonance of OSH, health, and economic proxies. 
Accordingly, customization of institutional levers 
and regulatory architecture, calibrated to local 
institutional and sociocultural characteristics, is 
obligatory for attaining performance optimization. 
Our quantitative inquiry, therefore, substantiates 
persistent and robust effects of the Economic 
Index, Health Index, and OSH proxies on employee 

performance across the trilateral cohort of Brazil, 
India, and Indonesia, warranting differential 
programmable calibration. The outcomes 
underscore the necessity of sustaining well-
designed occupational safety and health programs, 
enhancing the quality of public health 
infrastructure, and fostering favorable economic 
conditions as prerequisite strategies for enhancing 
both productive output and employee performance.  
 
 
6  Conclusion 
The findings demonstrate that Employee 
Performance in Brazil, India, and Indonesia is 
substantially enhanced by systematic 
improvements in occupational health and safety, 
favorable health system indicators, and sound 
economic parameters. Comprehensive safety and 
health interventions mitigate accident exposure and 
promote overall well-being, resulting in parallel 
increases in productivity and task performance. 
Moreover, a strong health system, as evidenced by 
low neonatal mortality, minimal endemic disease 
burden, and ready access to healthcare, exerts a 
discernible, positive influence on employee output. 
Concurrently, supportive macroeconomic 
frameworks characterised by elevated per capita 
output, reduced labour underutilisation, and 
moderate, stable inflation sustain a dependable and 
high-yield occupational context that further 
reinforces performance. 
 
6.1 Suggestions for Further Research and 

 Policy Development 
For further research and policy development, it is 
recommended that in-depth studies be conducted to 
explore additional factors that may influence the 
relationship between OSH and Employee 
performance. Further research can also look at how 
government policies and social conditions 
influence the implementation of OSH programs in 
different countries. In addition, exploring different 
approaches to implementing OSH programs in 
different industrial sectors can provide more 
comprehensive and practical insights. Thus, this 
study can pave the way for the development of 
more effective and evidence-based policies to 
improve OSH and Employee performance in 
different countries. 
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APPENDIX 

 
Table 1. Variable Description 

Variables Unit of Measurement Source 
Employee 
performance Productivity, efficiency, target achievement 

World Bank 
Open Data 

Occupational Safety 
and Health  

Number of work accidents, Occupational Safety and Health training 
programs, compliance with safety standards 

World Bank 
Open Data 

Health Index Infant mortality rate, disease prevalence, access to health services 
World Bank 
Open Data 

Economic Index GDP per capita, unemployment rate, inflation 
World Bank 
Open Data 

 
 

Table 2. Descriptive Statistics 
Variables Mean Median Std. Dev. Min Max 
Employee performance 3.45 3.50 0.65 2.00 4.50 
Occupational Safety and Health (OSH) 2.80 2.75 0.75 1.50 4.00 
Health Index 70.45 72.00 10.25 50.00 85.00 
Economic Index 5.50 5.30 2.00 2.50 8.00 

 
 

Table 3. Stationarity Test Results (ADF Test) 
Variables Level First Difference 
Employee performance 0.455 0.001** 
Occupational Safety and Health  0.670 0.000** 
Health Index 0.120 0.005** 
Economic Index 0.235 0.001** 

 
 

Table 4. Optimal Lag Selection (AIC) 
Lag AIC 
1 -2.345 
2 -2.467 
3 -2.598 
4 -2.612* 

 
 

Table 5. ARDL Model Estimation 
Statistics Value Significance 
Panel v-Stat 1.345 0.089 
Panel rho-Stat -1.235 0.110 
Panel PP-Stat -3.415** 0.001 
Panel ADF-Stat -2.654** 0.003 

 
 

Table 6. Cointegration Test (Pedroni Test) 
Statistics Value Significance 
Panel v-Stat 1.345 0.089 
Panel rho-Stat -1.235 0.110 
Panel PP-Stat -3.415** 0.001 
Panel ADF-Stat -2.654** 0.003 
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Table 7. Error Correction Model (ECM) Estimation 
Variables Coefficient t-Statistics Significance 
Occupational Safety and Health  (short-term) 0.315 2.670 0.009** 
Health Index (short-term) 0.125 2.100 0.037* 
Economic Index (short-term) 0.105 2.015 0.045* 
Occupational Safety and Health  (long-term) 0.620 4.210 0.000** 
Health Index (long-term) 0.395 3.450 0.002** 
Economic Index (long-term) 0.335 3.100 0.004** 
ECT (-1) -0.735 -4.850 0.000** 
 

Table 8. Diagnostic Tests 
Test Statistics Significance 
Autocorrelation 1.320 0.186 
Heteroscedasticity 0.875 0.420 
Normality of Residuals 1.290 0.200 

 

Table 9. Comparison of Results in Various Countries 
Country Occupational Safety and Health  Health Index Economic Index Employee performance 
Indonesia 0.425** 0.215* 0.185* 3.60 
India 0.390** 0.200* 0.175* 3.45 
Brazil 0.410** 0.210* 0.180* 3.50 
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