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Abstract  
Poor health and safety (H&S) performance is a defining feature of the Ghanaian construction sector due to the government’s inadequate 

efforts to sanitise the construction space from the menace. The relative importance index and the multivariate technique were used to 

analyse the data in this study. Data was collected from experts using a structured questionnaire from 635 participants. The analysis from 

the RII revealed that strict implementation and enforcement of occupational health and safety laws by empowering responsible state 

agencies is the most significant government responsibility that can enhance H&S. Meanwhile, the multivariate analysis identified 

government and legislative efforts, along with enforcement agency efforts, as critical roles. The study’s findings indicate the need for the 

government to enact an Occupational Health and Safety Act that would supersede the existing Factories and Shops Act. Furthermore, it 

highlights the importance of ensuring stringent enforcement of H&S laws by mandated state agencies and the introduction of H&S courses 

into construction-related educational curricula. This research contributes to the body of literature by establishing that government efforts 

in health and safety are intrinsically linked with improved legislation and its effective enforcement by relevant institutions. The results 

suggest that government efforts on H&S should be complemented by strong legal frameworks and robust enforcement mechanisms, not 

just the mere enactment of laws. To strengthen the government’s position on this subject, there is a need for the continuous review and 

update of H&S legislation and policies. Additionally, the operational capacity of enforcement bodies must be enhanced to keep pace with 

changing technological trends, best practices, and evolving risks. 
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I. INTRODUCTION   

One of the most important sectors of the global economy is 
the construction industry (GCI) [1], [2]. The world economy 
depends so much on its growth. It has a crucial impact on society, 
the economy, and infrastructure development. The industry can 
be categorised into four primary sectors: industrial construction, 
heavy engineering construction, residential construction, and 
building construction. Like the global construction industry, the 
Ghanaian construction industry plays a critical part in 
developing Ghana’s infrastructure [3], [4]. The construction 
industry contributes approximately 2.3% to the nation’s total 
employable population’s workforce [5]. As one of the driving 
forces behind Ghana’s industrialisation, the sector encompasses 
specialised contractors [2], [6], [7]. In percentage terms, the 
industry accounted for 7% of the jobs in 2015 [8]. The 2022 year-
end market size of the sector was US$11.3 billion [9]. In terms 
of economic contributions, the industry is one of the critical 
industries [10], [11], [12]. In Sub-Saharan Africa, the sector is 

among the thriving construction industries [9], [10]. Such a 
thriving industry calls for further consideration to increase its 
contributions. 

Globally, countries have made several attempts to improve 
safety records in the construction sector. However, the observed 
lack of governmental intervention in Ghana to address the 
construction industry’s Health and Safety (H&S) challenges and 
the persistent suboptimal performance on the subject suggest a 
perceived absence of prioritisation. While the government is 
mandated to advance H&S [13], [14], the efficacy of its long-
term strategic implementation in this domain has been 
demonstrably unconvincing. Ghana’s construction industry 
experiences subpar H&S performance due to two primary 
factors, as identified by [15], [16]: a disjointed legal system and 
a lack of urgency among state entities responsible for ensuring 
safety. Health and safety in the construction industry is a global 
subject due to the enormous risk associated with the sector’s 
activities [13], [17], [18]. Enhanced H&S performance requires 
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government intervention to ensure that firms commit to positive 
practices to improve industrial safety [19], [20]. The primary 
function of the government entails establishing, modifying, and 
adapting legislation to address the needs and demands of 
contemporary society [21]. Government legislative intervention, 
enforcement, and consistent monitoring push construction firms 
to incorporate worker education, training, and best practices into 
their operational culture [22], [23], [24], [25]. Poor health and 
safety performance is the product of management deficiencies 
[26], [27] and government failure to act. The H&S issues in the 
Ghanaian construction industry are discouraging and a 
significant challenge. It requires a constitutionally mandated 
regulatory body to ensure enforcement and adherence. [28], [29]. 
The paper seeks to identify and determine the government’s 
activities that would improve H&S in the sector. While a 
substantial body of research has proposed various 
recommendations for government intervention to improve 
occupational health and safety in the construction industry, there 
is a notable absence of structured and statistically validated 
evidence to empirically confirm the effectiveness of these 
interventions and to definitively guide necessary policy actions. 
The originality of this study is its use of a prescriptive and 
analytical approach, which marks a shift from a traditional 
descriptive one. 

II. LITERATURE REVIEW  

A. Government  

The H&S of construction workers is being ignored in 
defiance of the Constitution and other laws [14], [30], [31], [32], 
and the laws appear ineffective in addressing this issue. The 
government’s promise to protect workers’ lives by providing a 
comfortable and secure work environment appears to be 
disregarded. Despite the insufficiency of current legislation in 
addressing the intricate nature of building operations and the 
associated dangers, the government has not taken appropriate 
action through the Department of Factories Inspectorate (DFI) 
[27], [33], [34]. The agency has been less functional for years 
due to a lack of human, material, and other logistical resources. 
The industry is widely regarded as the most hazardous among all 
other sectors [1], [13], [35] and, therefore, requires customised 
legislation to oversee its activities due to its fragmented and 
specialised nature. The Factories, Offices, and Shops Act, 
enacted 46 years prior, and the Labour Act, implemented 22 
years ago, both predate substantial advancements in industrial 
practices. Neither legislative instrument has undergone 
significant revisions to adequately influence contemporary 
industrial operations. For the government to live up to its 
responsibility of protecting workers [36], it will necessitate 
consistent legislative and governance ingenuity to influence the 
functioning of industrial operations [37], [38].  

B. Digital technologies and government regulation in Ghana’s 

construction sector 

The African Union’s Draft AI Policy [39] establishes a 
continental framework for harmonizing artificial intelligence 
governance, urging member states to develop national strategies 
that balance innovation with risk mitigation, a call heeded by 
pioneers like Mauritius (2018 AI Strategy), Kenya (National 
Digital Master Plan 2022-2032), and Egypt (multiphase AI 
Strategy) through focused policies on economic integration, 
skills development, and regulatory oversight [40]. South Africa 
and Nigeria are advancing sector-specific regulations through 

stakeholder consultations, acknowledging the inadequacy of 
existing data laws like POPIA and NDPA [40], while Rwanda 
prioritises local innovation and knowledge economies [41]. 
Ghana’s 10-year National Artificial Intelligence Strategy (2022) 
aligns with this trend, emphasising ethical frameworks, talent 
development, and sectoral applications such as AI for agriculture 
and healthcare, including plans for a Responsible AI Office 
inspired by EU human-centric standards [41]. However, 
construction-specific AI regulations remain nascent despite this 
strategy, with drone operations partially governed by aviation 
laws requiring permits [42], [43], while AI applications operate 
in a policy vacuum, reliant on legislation ill-suited for 
construction-specific risks like algorithmic safety failures or data 
privacy breaches [8], [44]. This regulatory lag, exacerbated by 
infrastructural deficits and enforcement inconsistencies [45], 
contrasts sharply with AU objectives and peer nations’ progress, 
exposing critical safety vulnerabilities as AI permeates high-risk 
construction activities. For Ghana to make any impact in the 
construction sector, there will be an urgent need to develop 
construction-tailored AI regulations aligned with AU guidelines, 
accelerate workforce upskilling [45], and foster inclusive 
stakeholder collaboration to harness digital potential for tangible 
safety outcomes.  

III. METHODOLOGY  

A quantitative research design was adopted for this study. 
Consistent with this methodology, a questionnaire was selected 
as the optimal instrument for data acquisition. Identifying the 
relevant factors to achieve the study’s aim began with observing 
and scanning safety practices in the construction and consulting 
industries, and consulting industry practitioners for their 
perspectives. This was followed by a literature search to identify 
some of the predictors other authors have proposed as 
government involvement that could influence health and safety.  

The search resulted in the identification of nine significant 
explanatory factors as presented in Table 1. These factors were 
modelled into a questionnaire to elicit the opinions of industry 
professionals.  

 
TABLE 1: GOVERNMENT PREDICTOR VARIABLES THAT CAN 

IMPACT H&S 

Government-related factors Source 

Strict implementation and enforcement of H&S laws by 

empowering H&S agencies. 

[26], [37], [46], 

[47], [48], [49], 

[50]   

Introduce H&S regulations, H&S guidance, and a code 

of practice in the construction industry. 

[49], [51], [52], 

[53], [54]   

Incorporate H&S courses into the educational curriculum 

for construction and related programmes at the tertiary, 

technical, and vocational school levels. 

[55], [56], [57], 

[58]   

Restructure and empower the Department of Factory 

Inspectorate at the national, regional, and district levels 

to undertake frequent inspections. 

Researchers’ 

own identified 

factor 

Institute punitive measures and fines for breaches of 

H&S laws, regulations, and codes of practice. 

[59], [60], [61], 

[62], [63]   

Introduce the Occupational Health and Safety at Work 

Act to replace the Factories and Shops Act. 

Researchers’ 

own identified 

factor 

Establish a National Health and Safety Commission, 

Health and Safety Inspectorate Executives, and Health 

and Safety Committees to handle safety issues in the 

construction industry. 

Researchers’ 

own identified 

factor 
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Provide adequate human and financial resources for the 

functioning of the National Health and Safety 

Commission. 

Researchers’ 

own identified 

factor 

Introduce national H&S certification for firms and make 

it renewable. 

Researchers’ 

own identified 

factor 

 

A five-point Likert scale was adopted, with 1 labelled “very 
low influence” and 5 “very high influence.” The questionnaire 
was divided into two sections: the bioinformation and 
government-related factors sections. The survey technique was 
judged acceptable for the chosen approach since it aids in the 
collection of vast amounts of data. The completed questionnaire 
was distributed to respondents by hand and through e-mail. In 
this study, a population of 7925 specialists was used. Architects, 
quantity surveyors, professional engineers, contractors, and 
lecturers were included in this all-in population. 

A sample size of 635 was drawn from the population using a 
simple random sampling technique. According to [64], a sample 
size of 400 is considered appropriate for a population above 
5000. This guided the selection of the sample size for the current 
study. For a model to be considered robust, a sample size greater 
than 200 is required, as postulated by [65]. To avoid potential 
selection duplication issues, participants were vetted to ensure 
they were not selected twice, bearing in mind the multiplicity of 
professional affiliations of most experts. The breakdown of the 
different participants selected is as follows: engineers (202), 
quantity surveyors (152), contractors (142), lecturers (76), and 
architects (63). A preliminary analysis was performed using the 
relative importance index (RII) to determine the relative 
significance of all the factors. 

The RII was determined using the formula,  

RII = ∑ W/A x N                               (1) 

where ‘∑’ constitutes the total frequency; ‘W’ is the 
weighting of factors indicated by respondents (1–5), ‘A’ is the 
highest weight, and ‘N’ represents the total number of 
participants [66]. The index of a factor closer to 1 was considered 
highly important. On the other hand, factors with indices closer 
to zero were indicative of low importance. In addition to 
establishing the significance of the factors, the variable structure 
of the factors was accomplished using exploratory factor 
analysis (EFA) [67]. A factor loading of 0.5 or more was used. 
A higher factor loading indicates the extent of the relationship 
between the predictor variable and the government-related 
factor. The EFA was complemented using confirmatory factor 
analysis (CFA) to confirm the association between observable 
and hidden variables, and to perform fit analysis. SPSS version 
26 was used to conduct the EFA analysis. For the confirmatory 
factor analysis (CFA), however, AMOS version 22 was 
employed. The model fit analysis was performed using the 
following indices and their recommended cutoff points proposed 
by [68], [69], [70], [71], namely; degree of freedom greater or 
equal to 0 (acceptable fit), comparative fit index (CFI) (0.90≥ – 
acceptable fit, 0.95≥ – good fit), and parsimony comparative fit 
index (PCFI) (less than 0.80 – good fit). Also, root mean square 
error of approximation (RMSEA) (less than 0.80 – acceptable 
fit), root mean square error of approximation 95% confidence 
interval (RMSEA 95% CI) (0.00-0.08 – good fit), and normed 
fit index (NFI) (greater than 0.90 – good fit). In addition to the 

earlier mentioned indices, is incremental fit index (IFI) (greater 
than 0.90 – good fit), parsimony normed fit index (PNFI) (less 
than 0.80 – good fit), root mean square residual (RMR) (less than 
0.05 – good fit), and goodness-of-fit index (GFI) (greater than 
0.90 – good fit).  

A. Model assessment and fit indices 

       Model evaluation in structural equation analysis is 
conducted using fit indices [72]. Fit indices in structural equation 
modelling offer valuable insights about the adequacy of the fit 
between the data and the model [73]. The following is a 
description and interpretation of each index utilised in the 
model’s evaluation. 

B. Chi-square (χ2) 

       The Chi-square (χ2) is a statistical test used to establish 
the relationships between variables or the difference between 
observed data and expected data [74], [75]. In factor modelling, 
the chi-square value is employed to evaluate a model’s overall 
fit to the observed data. It contrasts the experiential covariance 
matrix with a hypothesised proposed covariance matrix [76]. 

C. The normed fit index (NFI) 

The difference between the chi-squares of the target and null 
models is known as the normed fit index, or NFI. In statistical 
modelling, as an incremental measure of goodness of fit, it is 
unaffected by the number of variables or constraints. [70], [70], 
[71], [77]. The NFI presupposes that all correlations are either 
equal to zero or are equal, thereby establishing a foundation for 
the creation of a realistic model [78]. 

D. The root mean square error of approximation (RMSEA) 

The RMSEA is a statistical measure that quantifies the 
difference between the population and model-implied 
population covariance metrics, taking into account the degrees 
of freedom [76], [79]. 

E. The comparative fit index (CFI) 

The CFI is a statistical metric that assesses how much a 
model developed by a researcher enhances the fit relative to a 
null model [76]. 

F. The incremental fit index (IFI) 

The IFI in structural equation modelling is derived from 
comparing the fit of a substantive model with that of a baseline 
model [80], [81]. 

G. The root mean square residual (RMR) 

The average absolute value of the covariance residuals is 
quantified by the RMR [82]. The square root of the average of 
the squared residuals can be used to determine the root mean 
square residual [77], [83]. 

H. The parsimony comparative fit index (PCFI) 

The PCFI considers a model’s level of complexity in 
structural equation modelling [84]. According to [69], a PCFI 
value of 0.6 indicates an acceptable fit. 

I. Parsimony normed fit index (PNFI) 

Parsimony normed fit index (PNFI) is a modification of the 
normed fit index (NFI). Structural equation modelling considers 
a model’s complexity using the PNFI [84]. It also compares 
values in alternative models [85], considers the number of 
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degrees of freedom used to achieve a certain level of fit, and 
compares models with different degrees of freedom [77]. 

J. Goodness-of-fit (GFI) 

Goodness-of-fit, as a hypothetical test in statistics, seeks to 
determine how well a sample data fits a distribution from a given 
population [78]. According to [70], it assesses the relative 
magnitude of variance and covariance. 

 

IV. FINDINGS  

A. Participants bioinformation 

A total of 454 valid questionnaires were received, 
comprising 125 engineers, 134 quantity surveyors, 49 architects, 
84 contractors, and 62 lecturers, as shown in Fig. 1 below. The 
response represents 71.50% of the 635 questionnaires 
distributed. Engineers and quantity surveyors constituted the 
majority (57%) of the respondents. The least is architects. 

 

 
Fig. 1. The distribution of valid responses 
 

The data in Fig. 2 shows that a more significant percentage 
of the subjects had 6-20 years of working experience. In contrast, 
participants with 21 years or above experience are the least. 
Respondents with 6-10years of working experience are 27.8%, 
11-15years (22.7%), and 16-20years (22.2%). Out of the total 
number, 15% had 2-5years of working experience. The results 
indicate that the participants selected for the study possessed the 
knowledge pool to provide the needed information. 

 

   
Fig. 2 Years of experience of participants 

 

 
Fig. 3. Participants’ current specialisation 
 

  The data presented in Fig. 3 above demonstrates that a 
greater proportion of the participants (316), forming 69.6% are 
professionals who have specialised in building and civil 
engineering work. Participants with specialisation in only 
building work are 111 (24.4%). Very few of the subjects (5.9%) 
have specialisation solely in civil engineering work.   

B. Government-related factors using the relative importance 

index 

The nine (9) government-related factors (GRF) that can 
impact H&S performance in the construction sector were 
examined using the relative importance index as presented in 
Table 2 below. The result revealed that the government effort 
that could significantly impact health and safety performance in 
the Ghanaian construction industry (GhCI) is the strict 
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implementation and enforcement of H&S laws by empowering 
H&S agencies (GRF6). This factor scored a relative importance 
index (RII) of 0.903. However, the introduction of health and 
safety regulations, health and safety guidance, and a code of 
practice in the construction industry (GRF3) placed second. 
Incorporating H&S courses into the educational curriculum for 
construction and related programmes at the tertiary, technical, 
and vocational school levels (GRF9) ranked third. The RII of the 
second and third rated factors are 0.901 and 0.900, respectively. 
Contrastingly, respondents found the introduction of national 
H&S certification for firms and making it renewable (GRF4) 
relatively less significant.  

TABLE 2: GOVERNMENT-RELATED FACTORS 

Factor 

Code 
Government-related factors RII RANK 

GRF6 

Strict implementation and enforcement 

of H&S laws by empowering &HS 

agencies. 

0.903 1 

GRF3 

Introduce H&S regulations, H&S 

guidance, and a code of practice in the 

construction industry. 

0.901 2 

GRF9 

Incorporate H&S courses into the 

educational curriculum for construction 

and related programmes at the tertiary, 

technical, and vocational school levels. 

0.900 3 

GRF8 

Restructure and empower the 

Department of Factory Inspectorate at 

the national, regional, and district levels 

to undertake frequent inspections. 

0.899 4 

GRF7 

Institute punitive measures and fines for 

breaches of H&S laws, regulations, and 

codes of practice. 

0.896 5 

GRF1 

Introduce an Occupational Health and 

Safety at Work Act to replace the 

Factories and Shops Act. 

0.895 6 

GRF2 

Establish a National Health and Safety 

Commission, Health and Safety 

Inspectorate Executives, and Health and 

Safety Committees to handle safety 

issues in the construction industry. 

0.887 7 

GRF5 

Provide adequate human and financial 

resources for the functioning of the 

National Health and Safety 

Commission. 

0.881 8 

GRF4 
Introduce national H&S certification for 

firms and make it renewable. 
0.878 9 

 

C. Multivariate statistical analysis 

The test for sampling adequacy of the nine variables defining 
GRF was determined using the Kaiser-Meyer-Olkin (KMO) and 
Bartlett’s test of sphericity. The analysis yielded a KMO of 0.892 
and a sphericity of p<0.000, less than p<0.05. The obtained 
estimates indicated that factor analysis was suitable for the 
government-related explanatory variables. After the factor 
analysis, the GRF independent variables were grouped under 
two components as referenced in Table 3. The first and second 
components recorded four (4) items each with thresholds over 
the cutoff point of 0.5. The first component was classified as 
government and legislative efforts (GLE); however, the second 
component was identified as enforcement agency efforts (EAE). 
GRF9 was excluded because its cutoff value was less than 0.5. 

Using a cutoff point of 0.3, the corrected item-total 
correlation for the items using the Cronbach alpha indicated 
strong internal consistency [86]. The estimated figure for 
component one (GLE) was 0.840. Meanwhile, component two 
(EAE) was 0.839, as indicated in Table 4. 

TABLE 3: EXPLORATORY FACTOR ANALYSIS OF GOVERNMENT-

RELATED VARIABLES 

Government-related factors 
Components 

1 2 

Establish a National Health and Safety 

Commission, Health and Safety Inspectorate 

Executives, and Health and Safety 

Committees to handle safety issues in the 

construction industry. 

0.792  

Introduce H&S regulations, H&S guidance, 

and a code of practice in the construction 

industry. 

0.682  

Introduce an Occupational Health and Safety 

at Work Act to replace the Factories and 

Shops Act. 

0.656  

Introduce national H&S certification for 

firms and make it renewable. 
0.655  

Institute punitive measures and fines for 

breaches of H&S laws, regulations, and 

codes of practice. 

 0.836 

Strict implementation and enforcement of 

H&S laws by empowering &HS agencies. 
 0.717 

Restructure and empower the Department of 

Factory Inspectorate at the national, regional, 

and district levels to undertake frequent 

inspections. 

 0.616 

Provide adequate human and financial 

resources for the functioning of the National 

Health and Safety Commission. 

 0.545 

 

 

TABLE 4: UNIDIMENSIONALITY AND RELIABILITY OF 

GOVERNMENT-RELATED FACTORS 

Component Latent component Cronbach Alpha 

Component 1 Government and Legislative 

Efforts (GLE) 

0.840 

Component 2 Enforcement Agency Efforts 

(EAE) 

0.839 

 

Furtherance to the EFA was confirmatory factor analysis 
(CFA). Using the fit indices in the methodology section, the 
goodness of fit of the GRF construct was assessed. The GRF 
model yielded a chi-square of 4.773, 19 degrees of freedom (df), 
and a probability of p = 0.0000. The appraised chi-square figure 
suggests that the model is a good fit [75]. The estimated CFI and 
NFI of 0.958 and 0.948, respectively, indicate that the model is 
a good fit. A PNFI value of 0.643, less than 0.80, and an RMR 
(0.019) less than 0.05 also suggest the model is a good fit. The 
GFI estimate (0.952) exceeded the 0.90 limit, indicating a good 
fit. PCFI estimate was 0.650, RMSEA (0.071), RMSEA 95% CI 
(0.063-0.073), NFI (0.948), and IFI (0.958). Generally, the 
hypothesised model could be described as a good fit.   

Eight indicator variables were selected for the final CFA 
analysis from the nine subjected to statistical testing [70], [87]. 
Analysis of 454 cases for this construct revealed eight indicator 
variables, organised into two components: GLE (GLE1, GLE2, 
GLE3, GLE4) and EAE (EAE1, EAE2, EAE3, EAE4). 
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The unidimensional characteristics of the government-
related model are presented in Table 5 and graphically 
represented in Fig. 4. These eight predictor variables (GLE1, 
GLE2, GLE3, and GLE4) and (EAE1, EAE2, EAE3, and EAE4) 
were selected for the final CFA analysis [70], [87].  Figure 4 is a 
CFA model depicting two latent constructs, namely, GLE and 
EAE. The unique variance of (0.16) for E1, E2, E3, E5, and E6 
indicates a strong reliability. This means a larger proportion of 
the items’ total variances are explained by the common factors, 
suggesting that GLE1, GLE2, GLE3, EAE1, and EAE2 are more 
reliable measures of the underlying government-related factors 
that influence construction health and safety. The estimates 
reveal that 16% of the variances in E1, E2, E3, E5, and E6 are 
unaccounted for by GLE and EAE. The loading estimates on the 
single-headed arrow of all eight variables, four each from the 
unobserved constructs to observed variables, show that the 
indicator variables are good measures of GLE and EAE. They 
demonstrate a strong positive relationship between the indicators 
and latent constructs. The covariance between the two latent 
constructs, GLE and EAE, is 0.21. This indicates that the two 
constructs are separate, distinct, but related. The residual 
variances of the GLE and EAE constructs are 26% and 29%, 
respectively. These represent the variances in the unobserved 
constructs unexplained by the model’s structure or indicator 
variables (GLE1, GLE2, GLE3, GLE4) and (EAE1, EAE2, 
EAE3, EAE4).         

 
TABLE 5: FINAL CONCEPTUAL MODEL INDICATOR VARIABLES FOR 

GRF 

Latent 

Component 

Indicator 

Variable 
Measurement Variable Label 

(GLE) 

 

Establish a National Health and 

Safety Commission (NHSC), 

Health and Safety Inspectorate 

Executives (HSIE), and Health 

and Safety Committees (HSCs) 

to handle safety issues in the 

construction industry. 

GLE1 

 

Introduce health and safety 

regulations (HSR), health and 

safety guidance (HSG), and a 

Code of Practice (HSCoP) in 

the construction industry. 

GLE2 

  

Introduce an Occupational 

Health and Safety at Work Act 

(OHSA) to face out the 

Factories and Shops Act. 

GLE3 

  

Introduce national H&S 

certification for firms and 

make it renewable. 

GLE4 

(EAE)  

Institute punitive measures and 

fines for breaches of H&S 

laws, regulations, and codes of 

practice. 

EAE1 

  

Strict implementation and 

enforcement of H&S laws by 

empowering H&S agencies. 

EAE2 

  

Restructure and empower the 

Department of Factory 

Inspectorate at the national, 

regional, and district levels to 

undertake frequent inspections. 

EAE3 

  

Provide adequate human and 

financial resources for the 

functioning of the National 

Health and Safety 

Commission. 

EAE4 

 

 
Fig. 4. CFA Model for Government-Related Factors (GRF) 
 

The correlation coefficients, standard errors, and statistical 
test results for the final model consisting of eight indicators are 
displayed in Table 6. The square of multiple R, often known as 
R-squared or R2 in the table, was used to measure the proportion 
of variance in the dependent variable that is accounted for by the 
predictors [74]. The R2 assesses the degree to which the model 
accurately represents the observed data, demonstrating the level 
of agreement between the model’s predictions and the actual 
data points [88], [89]. On the other hand, the p-value is the 
likelihood of obtaining a result that is both equal to and more 
extreme than the actual observation, assuming that there is no 
effect or difference. It is the quantitative representation of the 
likelihood that an observed discrepancy may have arisen solely 
due to random variability. The probability (P) is a metric that 
quantifies the probability that any observed difference between 
groups is attributable to random chance [87], [90]. An 
exceedingly small p-value indicates that the null hypothesis 
would be exceedingly unlikely to predict an extreme observed 
outcome [91]. 

When stated in different units or scales, beta coefficients, 
also known as standardised coefficients, offer a way to assess the 
strength and direction of the association between variables.  
Standardising the coefficients makes comparisons easier by 
establishing a similar scale for all the variables [92].    

Each correlation value was less than 1.00, and each p-value 
was less than the 0.05 threshold for significance. As a result, the 
estimates were considered both rational and statistically 
significant. The variable EAE1 registered a standardised 
coefficient of 0.801. This was discovered to be the highest of any 
of the indicator variables. 

The correlation and R2 values show that there is a strong 
linear relationship between the latent factors and predictor 
variables. This indicates a strong linear relationship between the 
indicator variables and the unobserved variables (GLE and 
EAE). In addition, the R2 values were also close to the desired 
value of 1.00, indicating that the factors explained more of the 
variance in the indicator variables. The results suggest that the 
indicator variables significantly predict the unobserved 
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components because all the measured variables are significantly 
associated with the two components (GLE and EAE). 

 
TABLE 6: FACTOR LOADING AND P-VALUE OF GRF  

Hypothesised 

relationships 

(Path) 

Unstandardised 

coefficient (λ) 

Standardised 

coefficient 

(λ) 

P-

Value 

R- 

Square 

Significant 

at the 5% 

level 

GLE1GLE 1.000 0.788 0.00 0.621 Yes 

GLE2GLE 0.871 0.747 0.00 0.558 Yes 

GLE3GLE 0.928 0.760 0.00 0.578 Yes 

GLE4GLE 1.005 0.729 0.00 0.532 Yes 

EAE1EAE 1.000 0.801 0.00 0.641 Yes 

EAE2EAE 0.950 0.729 0.00 0.627 Yes 

EAE3EAE 0.717 0.676 0.00 0.457 Yes 

EAE4EAE 0.933 0.750 0.00 0.563 Yes 

 

 V. DISCUSSION   

A. Government-related factors (GRF) using the relative 

importance index  

The study identified nine government-related factors that can 
impact H&S. These factors were subjected to ranking using the 
relative importance index. The study’s findings showed that the 
factors with the most significant influence were the stern 
implementation and enforcement of H&S laws by empowering 
H&S agencies, the introduction of regulations, guidance, and a 
code of practice in the construction industry, and the 
incorporation of H&S courses into the educational curriculum 
for construction and related programmes at the tertiary, 
technical, and vocational school levels. On the other hand, 
supplying sufficient human and financial resources for the 
functioning of the National Health and Safety Commission, 
introducing national H&S certification for firms, and renewing 
the same were identified as the least government-related factors. 
The data analysis results show that respondents value the 
enforcement and implementation of the law. Health and safety 
improve when external agencies intensify monitoring and 
enforce compliance [93]. The findings of [15] and [27] revealed 
that the penurious safety performance in the sector is attributable 
to the lack of enforcement and implementation. This finding 
collaborates with [94] and [95]. It is impossible to separate the 
pursuit of a safe construction industry from oversight and 
enforcement. They agreed that a lack of monitoring and 
enforcement influences workers’ ability to work safely. The 
effectiveness of H&S implementation relies critically on the 
implementation management model [21]. According to [96] and 
[97], implementing H&S regulations is to avoid or prevent risk 
and safeguard the health and safety of firms. This presupposes 
that the introduction of the regulation alone is not enough unless 
it is coupled with compliance. 

As emphasised by [98], H&S guidance documents must 
define workers’ duties, rights, and responsibilities within their 
employment engagement. H&S guidance is essential to health 
and safety management [99]. However, [99] favoured 
infographic guidance. The lack of a code of practice for 
practitioners poses a challenge [100] because it sets out the 
ground rules that regulate workers’ actions [101].  

The results of respondents revealed that H&S would be 
enhanced if H&S courses are incorporated into the educational 
curriculum for construction and related programmes at the 
tertiary, technical, and vocational school levels. This will create 

behavioural awareness and improve students’ knowledge of 
H&S [102], [103], [104]. The derived indices for all the 
explanatory variables demonstrated exceptionally high 
significance levels, as classified by [105]. As stated by [105], 
indices between 0.839 and 1.000 are deemed highly significant.  

 

B. Government-related factors (GRF) 

This section discusses the results obtained using the 
multivariate analysis. The variables extracted were regarded as 
accurate indicators of their respective components. The 
Cronbach alpha coefficients of the first and second components 
indicate that the variables employed are unidimensional and 
possess sufficient internal reliability. The government-related 
CFA model indicates a two-factor model consisting of the 
abovementioned components and eight variables. The fit indices 
for adaptability and integration suggest that the proposed model 
is a good fit. The correlation coefficients and p-values are 
reasonable and statistically significant. Below is the discussion 
of the two latent variables. 

 

Enforcement agency efforts (EAE) 
The findings of the study align with the research conducted 

by [106] about the use of punitive measures and penalties in 
addressing violations of H&S regulations. Punitive measures 
and penalties promote a good safety culture, encourage 
compliance, enhance accountability, and also serve as a 
deterrence. Using them carefully, create a healthy and safe 
working environment. The resultant effect is a reduction in site 
accidents and other health-related issues, and encourages 
construction firms to invest in safety protocols. Nevertheless, 
[62] suggested that imposing exorbitant penalties and severe 
sanctions for violations might have detrimental effects.  

Restructuring and empowering the Department of Factories 
Inspectorate (DFI) at the national, regional, and district levels to 
undertake frequent inspections is crucial. Expanded agency 
presence at these levels is hypothesised to increase 
organisational visibility and improve monitoring capabilities. 
This, in turn, facilitates the collection of up-to-date information, 
which can then be utilised to inform and enhance future strategic 
and policy decisions. The reorganisation and strengthening of 
the DFI would enable the agency to transition from a reactive 
posture to a proactive one in its enforcement responsibilities and 
focus on early hazard identification and consistent application of 
safety standards. It would also promote a safety-first culture, 
enhance safety training and awareness, and empower workers to 
speak up about unsafe conditions on site. 

Providing the Commission with adequate human and 
financial resources is essential for its operational effectiveness 
[107]. This would enable the body to conduct comprehensive 
research, leading to the proactive identification of emerging 
health and safety risks. Furthermore, a well-resourced 
Commission could more effectively disseminate critical safety 
information, raise awareness, and promote best practices. A 
resource increase would enhance the attraction and retention of 
highly qualified personnel. 

 
Government and legislative efforts (GLE) 

The study is consistent with [108] and [106], who indicated 
that establishing a National Health and Safety Commission, 
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Health and Safety Inspectorate Executives, and Health and 
Safety Committees can impact safety performance. The 
establishment of health and safety committees would influence 
national policy and practice in the industry as a result of the 
collection of localised H&S risks. The institution of a National 
Health and Safety Commission would direct all policy 
formulation; it would provide technical advice, and lead public 
awareness to improve the industry’s safety culture. 
Implementing H&S regulations in the construction sector 
enhances credibility and establishes a reputation for safety. 
Additionally, regulations create the enabling working 
environment that prioritises the workers’ safety needs first.  
According to [109], H&S structures instil discipline in the 
industry. H&S regulations influence innovation and corporate 
safety, and improve safety [110], while a code of practice 
regulates employee behaviour [101]. Respondents identified the 
enactment of an Occupational Health and Safety at Work Act as 
a potentially highly impactful intervention. Such legislation 
establishes a comprehensive legal framework, clearly 
delineating the roles and responsibilities of all stakeholders. This 
clarity is seen as a crucial step toward enhancing accountability 
and compliance across the industry. On certification, [111] 
averred that it is a means of reducing accidents and fatalities. 
This signals competence, commitment, and continuous 
improvement. 

 

VI. IMPLICATIONS OF THE STUDY 

The findings of the study suggest a need for a robust but 
balanced regulatory enforcement model and highlight the critical 
link between resource allocation and regulatory effectiveness. 
Decentralising the DFI to national, regional, and district levels, 
the study implies a strategic shift from a centralised, reactive 
model to a proactive, locally-embedded enforcement system that 
would enhance agency visibility, improve monitoring 
capabilities, and facilitate the collection of real-time data. This 
suggests that government investment in regulatory bodies is not 
merely an administrative cost but a strategic necessity for 
advancing research, disseminating information, and attracting 
qualified professionals, all of which are essential for staying 
ahead of emerging risks and fostering a culture of safety. 

The findings underscore the importance of a clear and 
comprehensive legislative framework. The perceived high 
impact of the Occupational Health and Safety at Work Act 
suggests that a lack of defined roles and responsibilities among 
stakeholders is a major barrier to effective H&S management. 
The enactment of such legislation would provide a foundational 
legal structure that fosters accountability and consistency in the 
industry. 

Finally, the study’s support for health and safety certification 
reinforces its importance as a key mechanism for improving 
safety performance.  

 VII. CONCLUSION 

Based on the results deduced from the relative importance 
index of the GRF, it can be concluded that the most significant 
predictors that can influence H&S in the industry are firm 
implementation and enforcement of H&S laws by state agencies, 
introduction of H&S regulations, guidance, and a code of 
practice, and the incorporation of H&S courses into educational 

curriculum for construction-related programmes at the tertiary, 
technical, and vocational school levels. 

On the other hand, the EFA established a strong association 
between instituting punitive measures and fines for breaches of 
H&S laws, regulations, and codes of practice; establishing a 
National Health and Safety Commission, Health and Safety 
Inspectorate Executives, and Health and Safety Committees to 
handle safety issues in the construction industry; strict 
implementation and enforcement of H&S laws by empowering 
H&S agencies; and provision of adequate human and financial 
resources for the functioning of the National Health and Safety 
Commission. 

However, the CFA showed that instituting punitive measures 
and fines for breaches of H&S laws, regulations, and codes of 
practice; establishing a National Health and Safety Commission, 
Health and Safety Inspectorate Executives, and Health and 
Safety Committees to handle safety issues in the construction 
industry; introducing Occupational Health and Safety at Work 
Act to replace the Factories and Shops Act were closely related 
to their latent constructs. Enforcement agency efforts influence 
safety performance more than government and legislative 
efforts. This implies legislation loses meaning and impact if not 
supported or backed by sturdier enforcement. The impetus for 
adherence is derived from robust enforcement measures [112], 
[113].  

A construction industry without an efficient regulatory 
framework is bound to be chaotic. The results of the 
government-related factors have some implications. The 
government needs to enact a single-point law, “Health and 
Safety at Work Act,” to deal with all health and safety-related 
issues. The current law is outdated and not specific enough to 
deal with the complexities of the construction industry. A new 
law should define the responsibility of all stakeholders, make 
risk assessment and the institution of safety management 
systems mandatory, and establish clear guidelines for accident 
reporting. Specific regulations for the industry should be 
designed, qualified personnel to enhance enforcement should be 
attracted and trained, and given the necessary resources to 
perform their responsibilities. To achieve all these, a National 
Health and Safety Commission, Health and Safety Inspectorate 
Executives, and Health and Safety Committees need to be 
established to administer the law, monitor the activities of 
contractors and stakeholders, and provide training for 
contractors and other stakeholders as and when necessary.  

To effectively implement the new law, the government 
would need to increase the visibility of mandated agencies in all 
regions and districts and resource them with the required human 
and financial resources and logistics to make them mobile to 
enhance monitoring and enforcement. Better still, the 
government can expand the DFI in the various districts across 
the country to ensure regulatory compliance across the sector.      

As a deterrent measure, the state can institute caution 
systems, fines, and sanctions depending on the magnitude of the 
offence to curb H&S indiscipline. The focus of such measures 
should be to encourage, educate, train, create awareness, and 
sensitise contractors and employees. Persons found culpable of 
H&S breaches should be fined, with such payment made directly 
into a state account. Fines should be determined by the law to 
avoid abuses. Sanctions and fines are crucial for behavioural 
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change but can also be inimical and should be cautiously applied 
[104]. 

To encourage firms and stakeholders to take responsibility, 
the government can establish a national construction H&S 
certification system that would be renewable yearly by awarding 
points for safety-worthiness and compliance. This can be a 
public-private partnership, as it exists in other sectors in the 
country, to increase efficiency and promote other local 
businesses. The state should make it a national norm to include 
this certification in tender evaluation criteria for public and 
private contracts. Firms that consistently obtain a point score 
below a specific benchmark after two or three cautions can be 
blacklisted for a year or two to help change their orientation on 
H&S. 

VII. LIMITATIONS OF THE STUDY      

The study results indicate the perspectives of construction 
professionals in Ghana, and as such, they should not be 
overgeneralised. Nevertheless, the results may be beneficial in 
environments with comparable characteristics.   

The observable variables and the fundamental factors are 
assumed to have a linear relationship in the EFA technique. The 
findings may be influenced if this assumption is not met. Once 
more, the utilisation of EFA involves an element of subjectivity. 
This is as a result of the number of factors that should be 
extracted, the number of components, and the factor loading that 
is deemed sufficient. Many authors have proposed factor 
loadings that are considered adequate, but the specifics vary 
depending on the field. The sufficiency of structural models is 
assessed by the CFA using the chi-square test. Nevertheless, the 
chi-square test is sensitive to sample size, particularly in models 
with large samples. Confirmatory factor analysis approaches 
have limitations in accurately detecting the degree and nature of 
agreement or disagreement. To reduce the subjective nature of 
applying EFA and address the limitations of the chi-square test, 
one can utilise generalised linear models, non-linear models, or 
neural networks. 

In order to mitigate the impact of sample bias caused by the 
presence of subgroups with varying population sizes, it would 
have been advantageous to employ a stratified sampling 
approach. This would include prioritising subject selection in a 
manner that ensures the number of individuals chosen from each 
group is proportionate to their respective population sizes. 
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