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Abstract: 

Introduction: This study explored the association between HR compliance training and quality assurance enforcement with regulatory 

compliance behaviour among the Saudi pharmaceutical industry and how Vision 2030-driven healthcare innovation capabilities moderate this 

association.  

Methodology: Data were gathered using a structured questionnaire completed by 400 HR compliance officers and quality assurance managers. 

Partial least squares structural equation modelling (PLS-SEM) was used to test the hypothesised relationships. The findings indicate that 

regulatory compliance behaviour is associated with HR compliance training (β = 0.380, p = 0.001), but quality assurance enforcement does not 

show a significant association with regulatory compliance behaviour (β = 0.074,  p= 0.313). Vision 2030-driven healthcare innovation capability 

had a marginally significant moderating impact only on the association between HR compliance training and compliance behaviour (β = 0.121, 

p = 0.050), but not on quality assurance enforcement and HR compliance training (β = 0.004, p = 0.942).  

Results: The results showed that capability-building mechanisms might be a relatively more effective predictor of compliance behaviour than 

structural enforcement mechanisms, but the effect sizes were relatively small.  

Conclusion: The findings of this research have practical implications for informing the design of training and maximising compliance outcomes 

by capitalising on digital innovation. 

Keywords:  HR compliance training, quality assurance enforcement, regulatory compliance behaviour, pharmaceutical industry, 

vision 2030-driven healthcare innovation capability, Saudi Arabia. 

1. INTRODUCTION 

Regulatory compliance in the pharmaceutical sector of any 

country is not inadvertent; instead, it is the outcome of cautious 

and intentional continuous development, institutionalisation, 

and regulatory and legal evolution. In 2023, the global 

pharmaceutical regulatory compliance cost manufacturers $50 

billion, which grew by 7.17% annually, but the non-compliance 

fines amounted to 1.1 billion in the last five years (Jessica, 

2025). In September 2025 alone, the FDA issued 80 warning 

letters for pharmaceutical noncompliance, with the average 
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cost of each pharmaceutical violation estimated at $14.8 

million by 2026 (Anbil et al., 2026; Cuffari, 2025). These 

patterns show that it is not just spending that can achieve 

compliance; behaviour and organisational factors within 

organisations are equally important in achieving compliance. 

The following regulatory frameworks are necessary to avoid 

negative consequences and guarantee the reliability of 

products, as well as to retain public confidence in healthcare 

products and services (Anbil et al., 2026). 

In this landscape, the Saudi pharmaceutical industry has 
gained strategic significance. Vision 2030 of Saudi Arabia, 
chaired by His Royal Highness Prince Mohammed bin Salman, 
is intended to transform the society and economy of the 
country, with the healthcare sector being of special interest. The 
current state of healthcare in Saudi Arabia is 26th globally, with 
health and social development expenditures exceeding $66.6 
billion in 2023 (Global Health Exhibition, 2024). The Saudi 
Food and Drug Authority (SFDA) has achieved the WHO 
medicine and vaccine regulation level 4, which is an indicator 
of improved institutional capacity (WHO, 2023). Although this 
has been accomplished, compliance issues remain. The 
Research, Development, and Innovation Authority (RDIA) 
announced four national research priorities in 2022, with 
Health and Wellness ranking as a top priority, paving the way 
for a target of 2.5% annual R&D investment, equivalent to 
2.5% of GDP by 2040 (Science & Innovation Network, 2022). 
Such aspirations subject pharmaceutical companies to 
considerable strain to ensure that employees perform in 
accordance with the expectations of regulatory agencies. 

Human resource compliance training has emerged as a first-
line organisational instrument for developing this alignment. 
Pharmaceutical workers are bound by complicated and 
constantly evolving laws and regulations that govern drug 
development, production, and sales, and they need to be trained 
regularly to define what is expected and to ensure that all 
operations comply with the rules (Zubair, 2024). Empirical 
evidence from the pharmaceutical industry indicates that 
structured training programs have a dramatic impact on the 
levels of compliance with current Good Manufacturing 
Practices (cGMP), especially where training program design 
and delivery are consistent with operational needs (Muhammad 
et al., 2025). 

In addition to training, quality assurance enforcement 
(QAE) has become increasingly important. In Saudi Arabia, 
regulatory inspections conducted by the Saudi Food and Drug 
(Authority, 2026) revealed 1,713 observations made in 
pharmaceutical factories in 2023. This inspection was 
characterised by several non-conformities and facility 
suspensions, thereby indicating that there are still existing gaps 
in compliance, despite the fact that formal systems exist to this 
effect. Additional enforcement measures reflect that 24 
pharmaceutical firms have been fined in 2024 due to offences 
such as the lack of reporting drug movements and supply 
disruptions, which shows a lack of compliance with operational 
compliance and reporting systems (Saudi Gazette, 2024). 
Moreover, according to recent information obtained during the 
GMP inspection, quality management systems, documentation, 

and production processes are the most widespread deficiencies, 
and QAE is significant for ensuring compliance (SFDA, 2025). 
This implies that QAE does not necessarily translate to 
behavioural compliance at the employee level, provided that it 
does not have enforcement mechanisms that make 
internalisation and engagement possible. 

These findings have also been confirmed in academic 
studies. A recent study that examined Good Clinical Practice 
inspections by the Saudi Food and Drug Authority revealed that 
regulatory compatibility is highly reliant on systematic 
monitoring, documentation, and following standardised 
procedures, highlighting the need for internal quality systems 
in pharmaceutical governance (Arab et al., 2025). However, the 
same body of research proposes that compliance failures often 
result from gaps in implementation, not the absence of formal 
frameworks in the organisation. Theoretically, these dynamics 
can be understood from the Resource-Based View, which states 
that organisational capabilities, such as training and quality 
systems, determine successful performance outcomes, and 
Dynamic Capabilities Theory, which focuses on the role of 
adaptability in utilising these capabilities in changing 
regulatory environments. Despite increasing interest in 
compliance systems, previous studies have mostly focused on 
training and quality assurance separately, and little interest has 
been directed towards the combined effects of training and 
quality assurance on regulatory compliance behaviour in new 
pharmaceutical markets such as Saudi Arabia. 

Consequently, this study examines how HR compliance 
training and quality assurance enforcement influence 
regulatory compliance behaviour in the Saudi pharmaceutical 
industry and how Saudi Vision 2030-driven healthcare 
innovation capability moderates it. Theoretically, it combines 
capability-based and adaptive perspectives to offer a single 
explanation for compliance behaviour. In a practical sense, it 
offers a contextual background for regulators and drug firms to 
develop superior systems that adhere to regulations in an 
expanding, multifaceted, and innovation-driven world. 

2. LITERATURE REVIEW 

2.1. Key Constructs 

It is important to provide an understanding of key constructs 
to readers for a better comprehension of the current subject 
matter. HR Compliance Training (HRCT) is formal and 
mandatory training that aims to educate employees about 
policies, legal regulations, and industry rules regarding 
workplace behaviour (Colman, 2026). It informs employees of 
their responsibilities and the consequences of not adhering to 
them and reduces legal and operational risks. This study 
considers HRCT as a capability-building process that enhances 
employees’ regulatory knowledge, awareness, and skills to 
behave in accordance with the pharmaceutical standards.  

Moreover, quality assurance enforcement (QAE) can be 
traced back to the term quality assurance, which has a more 
general meaning, as it is based on monitoring, standardisation, 
and compliance with set procedures to guarantee constant and 
credible results. In regulated industries, quality control is 
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necessary to ensure that processes are professional and align 
with regulatory requirements (Klein et al., 2023). This is 
carried over to enforcement in this analysis, not only to formal 
systems but also to the discipline, consistency, and 
accountability that are manifested in day-to-day operations that 
generate compliant behaviour. Finally, regulatory compliance 
behaviour (RCB) is defined as the degree to which employees 
comply with laws, regulations, and organisational policies 
during their work practice. It involves adhering to legal and 
ethical norms to prevent breaches and guarantee organisational 
legitimacy (Julian & Abbas, 2020). In this study, RCB refers to 
the regular and observable compliance of employees with 
pharmaceutical regulatory requirements in routine work and 
decision-making. 

In this study, Vision 2030-Driven Healthcare Innovation 
Capability (VHI) is defined as employees' attitudes towards the 
level of innovation-oriented resources and practices adopted by 
the organisation based on the Saudi Vision 2030 initiatives. 
These encompass digital compliance tools, technology-based 
monitoring systems, innovation-enabling compliance practices, 
and organisational initiatives to enhance compliance 
effectiveness through modernisation. Employees’ perceptions 
are a suitable instrument for measuring an organisation’s 
innovation capacity in the context of compliance because they 
are directly involved in organisational initiatives. As such, VHI 
is not only a technological capability but also a perceived 
capability of an organisation. 

2.2. Theoretical Framework 

This study is based on the theoretical basis of the resource-

based view (RBV) and Dynamic Capabilities Theory (DCT). 

These theories were chosen because they offer a logical basis 

for understanding how an organisation’s capabilities relate to 

its regulatory compliance behaviour in a highly regulated 

setting, such as the pharmaceutical industry. 

RBV (Barney, 2001) suggests that organisations can 

achieve better results by using their internal resources and 

capacities that are valuable to them. From the perspective of 

this study, HRCT and QAE are capabilities within the 

organisation that can help improve employee awareness of 

regulatory needs and ensure the consistency of related 

processes. Recent studies conducted in the pharmaceutical 

industry have shown that an internal control environment and 

integrity-based capabilities significantly affect compliance 

outcomes and reduce non-compliance in operations (Altamuro 

et al., 2022). Compliance behaviour is thus seen as a product of 

capability development and an organisation’s resource 

deployment. 

In addition to RBV, Dynamic Capabilities Theory (DCT) 
addresses how organisations can change, integrate, and 
reconfigure their resources to meet the demands of changing 
environmental and regulatory conditions (Teece, 2022). 
Pharmaceuticals are regulated in an ever-changing landscape 
that is technologically advanced and has higher quality 
expectations.  Pharmaceutical research shows that adaptive 
regulatory systems and continuous innovation play crucial 

roles in managing compliance and regulatory complexities 
(Bao et al., 2024). Thus, it is important for organisations to 
have the capability to innovate, continuously enhance 
compliance systems, and adjust to changing regulations. In this 
study, the VHI is a dynamic capability because it measures the 
strength of pharmaceutical companies' use of digital tools, 
integrated compliance systems, automation, and innovation 
programs to enhance regulatory compliance processes. In 
capability perception research, employees’ perceptions are 
conceptualised as observable manifestations of underlying 
organisational capabilities. 

Integrating the RBV and DCT is essential because they 
account for different but complementary mechanisms of 
regulatory compliance behaviour. RBV accounts for how 
internal organisational resources, such as HR compliance 
training and quality assurance enforcement, enable the 
capability base needed for compliance. However, RBV is based 
on the assumption that valuable resources remain effective over 
time and offers only a limited explanation of how organisations 
adapt these resources in a changing regulatory environment. 
DCT extends RBV by providing insight into the importance of 
the ongoing process of innovating, digitalising, and learning in 
organisations to continuously reconfigure and strengthen 
internal capabilities. Thus, RBV accounts for why compliance 
capabilities are important, while DCT accounts for when and 
how these capabilities become more effective in the rapidly 
changing regulatory landscape created by Saudi Vision 2030. 
Thus, their combined use provides a more complete 
explanation than either theory alone. 

Table 1 presents a mapping of the theoretical framework 
adopted in this study. These theories are not independent of 
each other: RBV explains the building of capability in terms of 
HRCT, and DCT explains how the capability to innovate (VHI) 
allows or hampers the effectiveness of these processes. The 
combination of these provided an organised understanding of 
regulatory compliance behaviour, with capability building as 
the starting point, compliance maintained by behavioural 
internalisation, compliance reinforced by enforcement, and the 
adaptation and effectiveness of compliance determined by 
innovation. 

Table 1. Theoretical framework mapping. 

Construct Theory Mechanism 

HR Compliance 

Training (HRCT) 
RBV 

Capability development and 

regulatory knowledge 

enhancement 

Quality Assurance 

Enforcement (QAE) 
RBV 

Standardization, monitoring, 

and process control 

Vision 2030-Driven 

Healthcare Innovation 

Capability (VHI) 

DCT 

Adaptation, digital 

integration, and enhancement 

of compliance capabilities 

Regulatory 

Compliance 

Behaviour (RCB) 

RBV + DCT 

Outcome 

Behavioural manifestation of 

organisational capabilities 
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2.3. Hypotheses Generation 

The new empirical data support the positive contribution of 
HR compliance training to the creation of regulatory 
compliance behaviour. A study conducted by Bar-Ilan 
University evaluated the effectiveness of compliance training 
in multinational corporations using data from 93 compliance 
officers (Manor, 2025). This research particularly targeted 
structured e-training programs throughout different stages, 
including their design, implementation, and evaluation. The 
results showed strong positive relationships between well-
designed compliance training practices and perceived 
compliance effectiveness, implying that well-structured 
compliance training improves employees’ comprehension of 
and compliance with regulations. Nevertheless, the research 
was restricted to multinational companies and based on the 
perceptions of managers, but not on employee behaviour. 

Another study by (Muhammad et al., 2025) focused on the 
effects of training elements on compliance behaviour in the 
Pakistani pharmaceutical market. This study used a quantitative 
survey of 412 employees to examine the effects of training 
needs assessment, training design, and trainer competency on 
cGMP compliance behaviour. The results show that every 
training element exerts a significant positive direct impact on 
compliance behaviour and indirectly increases compliance 
through perceived training utility. This implies that properly 
designed and applicable training initiatives enhance 
employees’ capacity and desire to comply with regulations. 
Nonetheless, the research was confined to the Pakistani 
pharmaceutical setting and examined the indirect effect by 
using the perceived utility of training, which is not the same as 
the direct correlation in this study’s context. Compliance 
management system studies indicate that training is a basic 
component that influences employees’ compliance. Using 
compliance officers as an example, (Kuiper, 2025) interviewed 
them about compliance programs in organisations and found 
that training allows them to address risks and reduce violations 
more effectively, but the effectiveness of the training depends 
on the quality of implementation and the situation within 
organisations. 

However, critical opinions indicate that compliance training 
alone may be ineffective.  Training does not always lead to 
tangible changes in behaviour because of a lack of engagement 
or organisational culture, and most workers see training as an 
operating need instead of a behavioural template (Jacobs, 
2023). Moreover, other factors, including organisational 
culture, communication, and enforcement mechanisms, are 
essential in determining the outcomes of compliance beyond 
training interventions (Kuiper, 2025).  Previous research agrees 
that HR compliance training enhances knowledge and 
behaviour; however, there is some disagreement on whether 
training is enough to maintain long-term behaviour 
compliance. While most studies find a positive direct effect, 
others state that the real question is whether the training leads 
to routine compliance behaviour, which depends on the quality 
of implementation and engagement and organisational culture. 
This disparity suggests that the impact of HR compliance 
training is context-specific and warrants an analysis of its 

effects in Saudi Arabia's pharmaceutical industry. Thus, H1 is 
proposed: 

H1: HR compliance training positively and significantly 
affects regulatory compliance behaviour in the Saudi 
pharmaceutical sector. 

In partnership with the FDA, the Center for Drug 
Evaluation and Research (CDER), (Fellows et al., 2022) 
conducted a benchmarking study to assess quality management 
practices in global drug manufacturing facilities worldwide. 
Their results showed that the qualities of a top-quality culture 
associated with compliance outcomes were communication of 
quality as a shared responsibility by management, formal 
quality improvement goals, and explicit performance goals, all 
of which can be traced back to ICH Q10 quality system 
standards. However, the sample was mostly US-biased and 
could not be generalised to the GCC and Saudi pharmaceutical 
settings. In addition, (Chen et al., 2023) empirically examined 
the relationship between company characteristics and risk 
management strategies and the outcome of good manufacturing 
practice (GMP) inspections by applying a 2SLS regression to 
the actual inspection results. They discovered that enterprise 
ownership and capital structure play significant roles in 
compliance performance and that enforcement instruments, 
such as inspections, warnings, and penalties, can be effective in 
inducing compliance behaviour among pharmaceutical 
employees. One of the main limitations, however, is that all 
data were retrieved from Chinese pharmaceutical companies, 
which limits their cross-cultural applicability to the Middle 
Eastern context. 

Moreover, (Adola et al., 2026) conducted a cross-sectional 
study on the implementation of the QA system in Ethiopian 
pharmaceutical manufacturing companies using WHO GMP-
based evaluation tools in six licenced manufacturing 
companies. The study found that the lack of QA systems was 
directly related to the reduced performance of GMP 
compliance, whereas a stronger QA structure enhanced 
compliance. However, this is constrained by the fact that the 
study was conducted in a low-resource African regulatory 
environment and may not be generalisable to more developed 
systems, such as Saudi Arabia.  

However, compliance behaviour is not confined to the QA 
discipline alone. As seen in the Quality Management Maturity 
Initiative of the FDA, organisational learning and quality 
culture are independent contributors to compliance outcomes, 
thus making leadership commitment and employee 
engagement separate contributors (Anbil et al., 2026). 
Furthermore, (Bernasconi et al., 2025) studied the continuous 
improvement mindset within the pharmaceutical sector and 
noted that regulatory audit frequency should be well strategized 
because inspection alone cannot initiate continuous 
improvement unless quality management practices are in place; 
regulatory pressure and quality assurance measures should be 
considered interacting but independent variables. 

Together, past studies provide inconsistent data on the 
efficacy of enforcement-based measures in motivating 
compliant behaviour. While some research indicates that 
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inspections and punishments are vital, others indicate that 
enforcement in itself might not influence significant 
behavioural change without other supportive organisational 
systems. The literature thus offers mixed conclusions on 
whether deterrence-based enforcement or capability-building 
mechanisms are more important drivers of compliance. This 
study attempts to clarify this incongruence, which is one of the 
empirical gaps it fills. Thus, H2 is proposed. 

H2: Quality Assurance Enforcement significantly and 
positively impacts regulatory compliance behaviour in the 
Saudi pharmaceutical sector. 

The moderating effect of innovation is supported by the 
empirical evidence. In research within the pharmaceutical 
industry, the moderating influence of innovative climate on HR 
practices in the pharmaceutical industry was investigated with 
the help of the data of some employees in pharmaceutical 

companies of varying ranks in Pakistan (Waheed et al., 2024).  
The study found that innovation-related factors, such as 
learning, resource availability, and the work environment, 
significantly enhanced the relationship between HR practices 
and performance outcomes, showing a clear moderating effect. 
However, this study dealt with innovation capability, not 

regulatory compliance behaviour, which limits its direct 
applicability to compliance contexts. 

Similarly, (Gillani et al., 2025) conducted an experimental 
study on pharmacy and medical students to examine the effects 
of educational interventions on behaviour. The study found that 
structured learning interventions had a significant effect on 
pharmaceutical practices and behavioural responses, indicating 
innovation in training delivery and improved behavioural 
outcomes of the participants. However, the participants were 
students rather than industry workers, which limits the 
generalisability of the findings to organisational settings. In 
addition, industry-wide research by (Conrad et al., 2019) 
interviewed compliance executives from 10 pharmaceutical 
companies. Digital innovation tools have increased compliance 
monitoring, improved reporting accuracy, and enhanced 
retraining effectiveness, indicating that innovation supplements 
the effects of compliance systems. Nonetheless, the analysis 
was grounded in the perception of managers and not in 
quantitative data from employees, which restricts behavioural 
inference. 

Recent studies have shown that digital innovation is 
effective in enhancing quality assurance systems in 
pharmaceutical settings. (Khaliq et al., 2025) conducted a 
survey on the automation and digitalisation of quality control 
laboratories. They discovered that digital tools enhanced 
accuracy, real-time monitoring, and error detection, thereby 
implementing QA processes that enhanced compliance 
reliability. This helps moderate the role of innovation in the 
influence of the QA discipline on compliance being so intense. 
However, this study is conceptual and does not include primary 
empirical data. Likewise, (Ullagaddi, 2024) conducted a digital 
transformation study and discovered that incorporating 
technology into organisational systems boosts efficiency and 
control systems, which improves compliance performance. 

However, its general cross-industry approach limits its direct 
pharmaceutical applicability. 

In summary, existing research has shown that innovation 
improves organisational processes, but evidence of its 
moderating effect on regulatory compliance behaviour is still 
indirect and limited. Existing studies primarily concentrate on 
organisational performance, digital transformation, and 
educational outcomes, but not on employee compliance 
behaviour. Consequently, it is uncertain whether innovation 
capability is simply a consequence of good organisational 
systems or whether it also has a positive effect on compliance 
training and quality assurance enforcement. The lack of a 
resolution is what makes it a compelling rationale for 
investigating the moderating effect of Vision 2030-driven 
health care innovation capability. Therefore, H3 and H4 are 
proposed as follows: 

H3: Vision 2030-driven healthcare innovation capability 
positively and significantly moderates the relationship between 
HR compliance training and regulatory compliance behaviour 
in Saudi Arabia’s pharmaceutical sector. 

H4: Vision 2030-driven healthcare innovation capability 
positively and significantly moderates the relationship between 
quality assurance enforcement and regulatory compliance 
behaviour in the Saudi pharmaceutical sector. 

2.4. Literature Gap  

Although the importance of pharmaceutical compliance is 
on the rise, the literature is still insufficient in explaining how 
regulatory compliance behaviour can be developed due to the 
combined effect of organisational training, enforcement 
systems and innovation facilitation. Most publications likely 
examine HR compliance training and quality assurance 
systems without considering how the two constructs relate to 
each other within the same behavioural paradigm (Adola et al., 
2026; Muhammad et al., 2025). Moreover, the data are mainly 
based on non-Saudi regulatory environments, where the 
institutional environment and enforcement have other settings 
and thus cannot be mapped onto the Saudi pharmaceutical 
industry (Chen et al., 2023). Despite innovation becoming a 
facilitating ability, its role in the formation of compliance 
relations is poorly theorised and empirically insufficiently 
studied in the context of transformation-oriented settings 
(Khaliq et al., 2025; Waheed et al., 2024). Finally, although 
there is an increasing amount of research on compliance by 
managers that suggests managerial analytical insights, the 
research has not been combined with the interpretation and 
translation of these mechanisms by different actors to produce 
overt compliance behaviour in a regulated pharmaceutical 
context. 

2.5. Conceptual Framework 

Fig. (1) shows the conceptual framework of this study, in 
which HRCT and QAE are presented as independent variables 
that impact the dependent variable, RCB. Moreover, Vision 
2030-driven healthcare innovation capability is presented as a 
moderator that impacts the relationship between independent 
and dependent variables. 
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Fig. (1). Conceptual framework.

3. METHODOLOGY 

This study adopted a quantitative research design, 

systematic collection, and statistical analysis of numerical data 

to test the hypothesised relationships among the variables. 

Quantitative designs are especially appropriate for cause-and-

effect and theory-testing studies through structured 

measurements and inferential analyses (Ghanad, 2023). In this 

study, a quantitative approach is appropriate because it allows 

for the empirical testing of the relationship between HR 

compliance training, quality assurance enforcement, regulatory 

compliance behaviour, and the moderating effect of Vision 

2030-drived healthcare innovation capability using statistical 

modelling. 

The data were gathered via a structured online questionnaire 
created in Google Forms and rated on a five-point Likert scale 
from strongly disagree to strongly agree. The online survey is 
justified by the fact that it is effective in accessing 
geographically spread professionals, and it is economical and 
can guarantee standardisation of data collection. Additionally, 
online questionnaires allow for anonymity, which is important 
in the context of gathering responses about compliance 
practices and organisations, and reducing social desirability 
bias. The survey instrument consisted of two sections 
(Appendix A). The first part obtained demographic data such 
as the role, experience, and organisational characteristics of 
respondents. The second section involved measurement items 
for all the study constructs, namely HR compliance training, 
quality assurance enforcement, regulatory compliance 
behaviour, and Vision 2030-driven healthcare innovation 
capabilities. 

The measurement instrument used was relatively short, 
with three indicators for each of the constructs. This process 
follows the PLS-SEM recommendations, which focus on 
indicator reliability and construct validity rather than the length 
of the scale. The constructs were derived from relevant 
literature. In particular, HR Compliance Training (HRCT) was 
based on (Colman, 2026), Quality Assurance Enforcement 

(QAE) on (Klein et al., 2023), Regulatory Compliance 
Behaviour (RCB) on (Julian & Abbas, 2020) and Vision 2030-
Driven Healthcare Innovation Capability (VHI) on (Bao, et al., 
2024). Based on these conceptual foundations, the 
questionnaire items were contextualised according to the Saudi 
pharmaceutical industry.  

This study used a purposive sampling technique. Purposive 
sampling is a non-probability sampling method in which 
individuals are chosen based on some attributes regarding the 
research objective (Campbell et al., 2020). This methodology 
is appropriate because the work is centred on people with 
firsthand information and experience in compliance-related 
operations. The sample consisted of employees working in 
pharmaceutical organisations who were directly involved in 
compliance-related activities and knowledgeable about 
regulatory compliance systems. These comprised human 
resources, quality assurance, and regulatory compliance 
department staff members in operational, supervisory, 
managerial, and senior management positions. These roles 
have a direct responsibility for designing, implementing, and 
monitoring compliance systems in organisations. 

Professional networking websites, especially LinkedIn, 

were used to recruit participants. Relevant groups that focused 

on pharmaceuticals and compliance were invited with a brief 

description of the study and survey link. Invitations were 

presented to potential respondents through group posts and 

direct messages, and participation was voluntary. This process 

ensured that a focused and informed group of respondents was 

reached. As respondents were recruited through LinkedIn, 

employees with greater professional engagement and digital 

literacy may have been overrepresented. 

Initially, 433 responses were gathered. Data screening was 
performed to eliminate incomplete and inconsistent data; 400 
valid responses were analysed. The sufficiency of such a 
sample size was verified using the G*Power analysis program, 
which, according to (Rahman, 2023), is applied in research 
studies to estimate the sufficient sample size and analyse 
power. This discussion indicates that a sample size of 

HR Compliance  raining

Regulatory Compliance  ehavior

 ision 20 0  riven Healthcare  nnovation Capability

(H1)

(H2)

(H4)
(H )

 uality Assurance

Enforcement
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approximately 109 respondents would be suitable for observing 
medium effect sizes (f2 = 0.15) with a statistical power of 0.95 
and a significance level of 0.05 with multiple predictors. Thus, 
400 was the final sample size, which met the recommended 
level and guaranteed strong statistical power. 

Partial least squares structural equation modelling (PLS-
SEM) was used for data analysis. PLS-SEM is a structural 
modelling method which is an algorithmic account of variance 
used to analyse more complex associations among latent 
variables (Hair & Alamer, 2022). It is particularly suitable for 
predictive research, exploratory models, and research involving 
moderation effects. This method is suitable for this study 
because of its capability to deal with complex models, non-
normal data distributions, and relatively large numbers of 
indicators. 

Common method bias (CMB) was also considered by 
applying the full collinearity assessment approach 
recommended for PLS-SEM because all variables were 
measured from a single respondent source (self-administered 
questionnaire). This method assesses the level of collinearity 
between latent constructs, which can indicate common method 
variance (CMV). All the variance inflation factor (VIF) values 
were less than the recommended level of 3.3, indicating that 
common method bias was not likely to have been a significant 
issue in the current study (Table 2). Thus, the results provide 
reasonable assurance that the relationships observed are not 
significantly affected by the common method variance. In 
addition, non-response bias was assessed by comparing those 
who responded early to the survey with those who responded 
late. No statistically significant differences were found between 
the two groups; hence, there was no significant threat of non-
response bias in the results. 

The study was conducted in accordance with applicable 
ethical guidelines. The participants were given an informed 
consent statement and the purpose of the study, voluntary 
participation, and the fact that they could leave the study at any 
time was explained. No personal data were gathered, and 
anonymity and confidentiality were maintained. The data were 
kept in a safe place and not misused. 

Table 2. Collinearity VIF values. 

- VIF 

HR Compliance Training -> Regulatory Compliance Behaviour 1.746 

Quality Assurance Enforcement -> Regulatory Compliance 

Behaviour 
2.118 

Vision 2030 Healthcare Innovation -> Regulatory Compliance 

Behaviour 
2.321 

Vision 2030 Healthcare Innovation x HR Compliance Training 

-> Regulatory Compliance Behaviour 
1.907 

Vision 2030 Healthcare Innovation x Quality Assurance 

Enforcement -> Regulatory Compliance Behaviour 
1.887 

Note: Threshold for VIF values <3.3  

4. RESULTS 

4.1. Descriptive Analysis 

The respondents were predominantly men (62%), as 

indicated in Table 3, which indicates that men dominate 

compliance-related jobs. The majority of respondents were 

aged 25-34 (42%), 35-44 (31%) which is indicative of a 

relatively young and middle-aged workforce. The percentage 

of those with a  achelor’s degree (45.5%) is large, implying 

that they are sufficiently educated for the study. The majority 

of the respondents were in managerial positions (39%), which 

is a strength in terms of data reliability, since they are the 

decision-makers. In addition, 60% have over six years of 

experience, implying that the responses are informed by 

considerable industry exposure and hands-on experience with 

compliance systems. 

4.2. Measurement Model Analysis 

Table 4 reveals that the measurement model is reliable and 

valid. The factor loadings were greater than 0.70, indicating the 

reliability of the indicators. Cronbach’s alpha and composite 

reliability were over 0.80, indicating high internal consistency 

among the constructs. The AVE was above 0.50, indicating 

convergent validity. It is important to note that Quality 

Assurance Enforcement demonstrates the largest AVE (0.832) 

which means that it has a good representation of constructs. 

Overall, the measurement model met the recommended 

thresholds, indicating that the constructs were measured 

correctly and could be analysed in terms of structure. 

4.3. Discriminant Validity Analysis 

Table 5 confirms the existence of discriminant validity 

because all HTMT values are lower than the 0.85 threshold 

value. This implies that each construct is empirically distinct. 

Even though some relationships are relatively higher, such as 

that between Vision 2030-driven healthcare innovation 

capability and Quality Assurance Enforcement (0.733), they 

are still within the acceptable range. This implies that the 

constructs are conceptually related but test different 

phenomena, which guarantees the strength of the structural 

models. 

4.4. Path Coefficient  

Table 6 provides the results of the structural model 

examining the hypothesised relationships among the study 

variables. HR Compliance Training has a positive effect on 

Regulatory Compliance  ehaviour (β = 0. 80, p = 0.001), 

indicating that the better the training, the higher the compliance 

behaviour, which supports H1. Nonetheless, Quality assurance 

enforcement exhibits a negligible impact (β = 0.074, p = 0.313), 

indicating that formal QA mechanisms alone may not have a 

direct effect on compliance behaviour, not supporting H2. 

Vision 2030-Driven Healthcare Innovation Capability had a 

direct effect (β = 0.254, p = 0.001) that was important; hence, 

it was an enabling factor. 
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Table 3. Demographic profile of respondents (N = 400). 

Variable Category Frequency Percentage (%) 

Gender 

Male 248 62.0% 

Female 138 34.5% 

Prefer not to say 14 3.5% 

Age Group 

Below 25 36 9.0% 

25–34 168 42.0% 

35–44 124 31.0% 

45–54 52 13.0% 

55 and above 20 5.0% 

Education 

Secondary 28 7.0% 

Diploma 64 16.0% 

 achelor’s 182 45.5% 

Master’s 104 26.0% 

Doctorate 22 5.5% 

Job Role 

Operational/Frontline 72 18.0% 

Supervisory 96 24.0% 

Managerial 156 39.0% 

Senior Management 76 19.0% 

Experience 

Less than 3 years 58 14.5% 

3–5 years 102 25.5% 

6–10 years 128 32.0% 

More than 10 years 112 28.0% 

Regarding moderation, the relationship between HR 

Compliance Training and compliance behaviour was 

marginally moderated by Vision 2030-Driven Healthcare 

 nnovation Capability (β = 0.121, p = 0.050). It offers only 

marginal statistical evidence for H3, as the p-value is equal to 

the conventional significance threshold (0.050). Therefore, this 

interaction must be interpreted with caution and as indicative, 

not conclusive evidence. In addition, having a small effect size 

(f2 = 0.015), the practical significance of this moderating effect 

is quite limited and should be interpreted with caution. 

Nevertheless, its moderating impact on quality assurance 

enforcement is insignificant (β = 0.004, p = 0.942) and does not 

support H4. The effect sizes (f2) are mostly small, that is, the 

relationships are not very strong in explaining the variance.  

This indicates a low practical effect; that is, the predictors 

determine compliance behaviour but not in a strong manner. 

Overall, the results indicate that behavioural and capability-

based (training and innovation) factors are stronger than 

structural enforcement mechanisms on their own. 

4.5. Explanatory Power and Predictive Relevance 

According to Table 7, the model explains 33.9% (R2 = 

0.339) of the variance in regulatory compliance behaviour, 

which is a moderate explanatory power. Stability of the model 

is verified by adjusted R2 (0.330). Q2 = 0.300 indicates a 

moderate to high degree of predictive relevance, meaning that 

the model is a good out-of-sample predictor. In summary, the 

model has reasonable explanatory power and relevant 

predictive validity in terms of explaining compliance 

behaviour. 
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Table 4. Measurement model. 

Latent Constructs Indicator Factor Loading Cronbach's Alpha Composite Reliability Average Variance Extracted (AVE) 

HR Compliance Training 

HRCT1 0.872 

0.853 0.853 0.773 HRCT2 0.901 

HRCT3 0.864 

Quality Assurance 

Enforcement 

QAE1 0.913 

0.899 0.903 0.832 QAE2 0.927 

QAE3 0.895 

Regulatory Compliance 

Behaviour 

RCB1 0.783 

0.812 0.832 0.726 RCB2 0.898 

RCB3 0.872 

Vision 2030-Driven 

Healthcare Innovation 

Capability 

VHI1 0.888 

0.881 0.881 0.808 VHI2 0.922 

VHI3 0.887 

Note: Thresholds; Factor Loadings ≥ 0.70; CR ≥ 0.70; AVE ≥ 0.50 (Hair et al., 2022) 

Table 5. Discriminant validity. 

- HR Compliance Training Quality Assurance Enforcement Regulatory Compliance Behaviour 

Quality Assurance Enforcement 0.616 - - 

Regulatory Compliance Behaviour 0.631 0.470 - 

Vision 2030-Driven Healthcare Innovation 

Capability 
0.719 0.733 0.557 

Note: HTMT values < 0.85 (Rasoolimanesh, 2022) 

Table 6. Path coefficient. 

- Path Coefficients T Statistics P Values F-Square 

HR Compliance Training -> Regulatory Compliance Behaviour 0.380*** 6.581 0.001 0.125 

Quality Assurance Enforcement -> Regulatory Compliance Behaviour 0.074 1.009 0.313 0.004 

Vision 2030-Driven Healthcare Innovation Capability -> Regulatory Compliance 

Behaviour 
0.254*** 3.438 0.001 0.042 

Vision 2030-Driven Healthcare Innovation Capability x HR Compliance Training -> 

Regulatory Compliance Behaviour 
0.121* 1.964 0.050 0.015 

Vision 2030-Driven Healthcare Innovation Capability x Quality Assurance Enforcement 

-> Regulatory Compliance Behaviour 
0.004 0.072 0.942 0.001 

Note: β represents the standardised path coefficients estimated using the PLS-SEM. * p < 0.05; ** p < 0.01; *** p < 0.001 

Table 7. Explanatory power and predictive relevance of the model. 

- R-Square R-Square Adjusted Q-Square 

Regulatory Compliance Behaviour 0.339 0.330 0.300 

Note: R2 = 0.25 (weak), 0.5 (moderate), and 0.75 (substantial); Q2 = 0.02 (small), 0.15 (medium), and 0.35 (large) (Aburumman et al., 2022) 
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5. DISCUSSION  

The results of this study provide a subtle understanding of 
the effects of various organisational processes on regulatory 
compliance behaviour in the pharmaceutical industry. The 
association between HRCT and RCB was positive and strong 
(β= 0. 80, p = 0.001), which is in favour of H 1. This implies 
that employees can internalise expectations and convert them 
to their day-to-day work practices when they are trained 
systematically on regulatory requirements. This finding is 
aligned with the literature (Manor, 2025; Muhammad et al., 
2025), which highlights the notion that properly organised 
training may enhance the level of knowledge and application of 
compliance standards.  In practical terms, this suggests that 
training is not a formal requirement but a behavioural driver. 

However, the comparatively small-moderate effect size (f2= 
0.125) suggests that training by itself might not be a guaranteed 
factor to ensure compliance, which is why, arguably, other 
factors like engagement and organisational culture play a role 
in determining whether or not training is converted into actual 
behaviour (Jacobs, 2023). This should be further explored in 
future research with mediators of motivation, organisational 
culture, or the usefulness of perceived training. 

In contrast, an insignificant association was found between 
 AE and RC  (β = 0.074, p = 0.313), which did not support 
H2. Although QA systems are historically considered one of 
the core components of compliance, the results show that their 
presence does not always guarantee behavioural compliance. 
This aligns with the literature arguments that structural 
enforcement is not the only cause of compliance but also 
behavioural and cultural aspects (Anbil et al., 2026; Bernasconi 
et al., 2025). A possible reason is that QA systems can be more 
systemic or process-based rather than individually action-
oriented. Moreover, this finding suggests that enforcement 
mechanisms are procedural rather than behaviourally 
internalised by employees, which restricts their immediate 
influence on compliance. This lack of support for H2 does not 
invalidate the existing theory, but it does indicate that 
enforcement-based mechanisms might not necessarily map 
onto behavioural compliance without the internalisation of 
norms. 

The negligible influence of quality assurance enforcement 

does not imply that QA systems are ineffective. Instead, it 

shows that formal implementation structures do not necessarily 

translate into behavioural compliance at the employee’s level. 

Although QA systems provide structure, monitoring, and 

control of procedures, the degree to which the controls are 

internalised by employees determines the degree to which they 

affect actual behaviour. This observation is consistent with the 

differences between enforcement and internal compliance 

mechanisms.  The findings indicate that formal QA systems 

should have capability-building and behavioural reinforcement 

mechanisms to successfully impact compliance behaviour, but 

should not be standalone drivers. 

This finding is also relevant to the Saudi pharmaceutical 
industry. The Saudi Food and Drug Authority (SFDA) is an 
external regulator that has imposed regulations and inspection 

audits on many pharmaceutical companies, affecting their 
regulatory compliance systems. This means that compliance 
checks can be viewed as an external process rather than an 
accepted internal norm of action. In this case, enforcement 
could result in compliance at the time of audits and inspections 
but not in daily operations. This phenomenon can be likened to 
superficial or symbolic compliance (as described in 
organisational studies), whereby employees follow formal 
rules when they are observed but do not incorporate compliance 
expectations into their work routine. Thus, the lack of a 
significant relationship might be attributed to the differences 
between procedural and behavioural compliance in highly 
regulated contexts. 

Another possible reason could be the characteristics of 
compliance implementation in Saudi pharmaceutical 
organisations: to align with SFDA regulations and Vision 2030 
changes, many companies have enhanced their quality 
assurance systems by adopting common documentation 
protocols, audit timetables, and inspection procedures. These 
programs enhance compliance with procedures but can also 
foster a checkbox culture where staff complete compliance 
documentation and audit requirements but lack an embedded 
culture of compliance in their day-to-day decisions. Workers 
might do things right when the inspector comes, but revert to 
previous habits when the level of external oversight wanes. In 
addition, measurable indicators of quality assurance, including 
the number of audits completed, accuracy of documentation, 
rate of closing out corrective actions, and percentage of 
inspections being ready, are often used instead of behavioural 
indicators of employees' day-to-day adherence to regulatory 
principles. Thus, the formal enforcement system can 
successfully ensure organisational compliance at the 
institutional level while having only a minor impact on 
individual regulatory compliance behaviour. This difference 
between procedural and behavioural compliance offers a likely 
explanation for the statistically insignificant relationship found 
in this study.  

This finding also supports the Resource-Based View (RBV) 

and Dynamic Capabilities Theory (DCT) used in this research. 

RBV assumes that the value of organisational resources 

depends on whether employees can use them, while Dynamic 

Capabilities Theory focuses on the adjustment of 

organisational routines. While formal enforcement 

mechanisms offer structural control, they may not foster the 

knowledge, motivation, and behavioural commitment required 

for long-term compliance. Thus, enforcement should be 

supported by capability-building programs, behavioural 

feedback, coaching, and ongoing learning if organisations want 

to move from procedural compliance to consistent employee 

behaviour. 

The large direct effect of Vision 2030-Driven Healthcare 

Innovation Capability on RCB justifies the fact that innovation 

is an organisational capability that facilitates RC  (β= 0.254,  

p = 0.001). This suggests that compliance outcomes can be 

improved with the assistance of digitalisation, advanced 

monitoring devices, and integrated healthcare technologies that 
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enhance transparency, efficiency, and control. This is 

consistent with current studies (Khaliq et al., 2025; Ullagaddi, 

2024), according to which innovation improves the functioning 

of organisations and reduces the differences in compliance. 

Nevertheless, the effect size is quite small and demonstrates 

that innovation does not prevail over compliance behaviour but 

is complementary to other processes. Therefore, based on the 

current findings, innovation must be considered an enabling 

infrastructure and not a solution. 

The moderating effect of Vision 2030-Driven Healthcare 

Innovation Capability on HRCT and RCB was marginally 

significant (β = 0.121, p = 0.050), providing limited empirical 

support for H3. Hence, it provides weak evidence that Vision 

2030-driven healthcare innovation capabilities reinforce the 

link between HRCT and RCB. The p-value is exactly 0.050, 

and the size of the interaction effect is small (β = 0.121; f² = 

0.015), which suggests a possible enabling effect of innovation 

rather than a robust moderating effect. This suggests that 

digitally enabled training platforms, e-learning systems, and 

real-time compliance tools support the delivery and utilisation 

of training. This observation is consistent with previous studies 

(Gillani et al., 2025; Waheed et al., 2024), which indicate that 

innovation enhances HR-related performance. However, the 

small effect size of moderation (f2 = 0.015) indicates that this 

effect is not strong and could be the result of training 

effectiveness being dependent on other factors: content 

relevance, employee engagement, and organisational support. 

This demonstrates that although digital tools might be effective 

in the delivery of training, they can only achieve so much 

without high-quality content, user engagement, and 

organisational support structures. To understand this 

interaction, future research should consider more specific 

aspects of innovation, including the quality of digital learning 

and system usability. 

Conversely, the moderating role of Vision 2030-Driven 

Healthcare Innovation Capability on the QAE–RCB 

relationship was not significant (β = 0.004, p = 0.942); thus, H4 

cannot be supported. One explanation could be that the QAE 

itself has no direct effect on behaviour, and thus the effect of 

innovation on it is difficult to facilitate. In addition, QA 

systems might have already been formalised and standardised, 

meaning that there can be little innovation to make a greater 

behavioural impact. This result is opposite to certain conceptual 

arguments (Khaliq et al., 2025) suggesting that innovation 

increases QA performance and that there is a mismatch 

between system-level gains and behavioural results at the 

employee level. Future studies should focus on whether 

innovation indirectly affects QA outcomes by improving 

processes rather than directly changing behaviours. 

Overall, the results suggest that capability-building 

mechanisms (training) and adaptive enablers (innovation) have 

a greater effect on compliance behaviour than structural 

enforcement mechanisms (QA discipline). Simultaneously, the 

effect sizes were relatively small and indicated that compliance 

behaviour is complex and affects other factors that cannot be 

reflected in this model. This underscores the necessity of more 

inclusive models that constitute behavioural, cultural, and 

organisational variables for a better understanding of 

compliance under intricate regulatory conditions. 

While some of the relationships were statistically 

significant, the effect sizes (f² = 0.125 for HR compliance 

training, f² = 0.042 for Vision 2030-driven healthcare 

innovation capability, and f² = 0.015 for the moderating effect) 

were relatively small, indicating that regulatory compliance 

behaviour is not a function of a single intervention. From a 

managerial perspective, pharmaceutical organisations should 

not rely on a significant increase in compliance behaviour from 

implementing further training programs or digital compliance 

technologies. The results suggest that compliance management 

should be considered a holistic system of the organisation and 

not a single training or enforcement department. 

Moreover, the sampling technique employed in this study 

should be considered when interpreting these findings. 

Although in this study, the recruitment of the respondents was 

from different levels of the organisation, such as operational, 

supervisory, managerial, and senior management positions, the 

sample still holds potential bias toward managerial perceptions 

of compliance systems because there was a relatively larger 

proportion of managerial and senior management respondents. 

This could be one of the reasons why enforcement mechanisms 

(QAE) seem inconsequential, since managers can assess 

compliance based on system implementation and not on daily 

behavioural compliance. Thus, the results should be treated 

with caution, with other possible outcomes being presented in 

the case that frontline workers are considered. 

THEORETICAL CONTRIBUTION 

This study explains how capability development (RBV) and 
capability reconfiguration (DCT) jointly influence regulatory 
compliance behaviour under national digital transformation. 
RBV focuses on how internal compliance resources are 
developed, whereas DCT focuses on how adaptive processes 
enable internal compliance resources to become more effective 
in an innovation-driven regulatory environment. This 
complementary theoretical logic builds on current compliance 
research to demonstrate that compliance capability is resource-
dependent and dynamically enhanced. 

This study makes a nuanced theoretical contribution by 

integrating capability-based, behavioural, and adaptive 

perspectives into a single explanatory framework. First, by 

combining RBV and DCT, this study provides additional 

support for compliance scholarship beyond the traditional 

focus on structural control. The results indicate that HRCT is a 

capability-building resource, as it is linked to influencing 

employee behaviour, whereas Vision 2030-Driven Healthcare 

Innovation Capability is an enabling dynamic capability linked 

with a small yet significant strengthening of this association. 

This validates the theoretical assumption that compliance does 

not depend only on static organisational resources but also on 
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their dynamic use in changing the regulatory environment. 

Second, this study contributes to the existing body of research 

on institutional innovation by empirically separating the direct 

and moderating impacts of national transformation programs 

(Vision, 2030). Although innovation has a positive correlation 

with compliance behaviour, it does not greatly moderate 

behavioural change, suggesting that innovation can be an 

enabling infrastructure rather than a transformer of behaviour. 

Although this study does not claim to make a theoretical 

breakthrough, it provides a contextual and configurational 

contribution by illustrating the joint work of various theoretical 

mechanisms in a specific regulatory context. This emphasises 

that the configuration of capabilities, enforcement structures, 

and innovation context determines compliance behaviour, as 

opposed to a dominant theoretical explanation. Moreover, the 

cross-sectional design does not allow for the determination of 

temporal precedence; therefore, the results can be discussed as 

indicative patterns but not as causal effects. Overall, this 

research contributes to the understanding of the current debate 

between deterrent-based and capability-based policies by 

showing that the non-significant impact of enforcement 

mechanisms is possible and may not be enough to change 

compliance behaviour at the employee level. 

CONCLUSION  

This study demonstrates that capability-based and 

innovation-enabled mechanisms appear to be more influential 

in forming regulatory compliance in the Saudi pharmaceutical 

sector than formal systems. The results indicate that 

compliance is preconditioned by the way organisations convert 

knowledge and technological improvements into everyday 

practice. These insights emphasise the need to enhance people-

centred and adaptive strategies to maintain a high level of 

regulatory compliance in dynamic healthcare settings. 

Nonetheless, considering the small effect size and moderate 

explanatory power, the current model is limited in its ability to 

explain compliance behaviour. 

LIMITATIONS AND FUTURE DIRECTION 

This study had several limitations. First, the cross-sectional 

design interferes with the development of a causal relationship; 

longitudinal studies should be employed in future studies to 

establish long-term changes. The second limitation is the 

possible managerial perspective bias in the study. The sample 

was limited to HR compliance officers and quality assurance 

managers who were directly involved in developing, 

implementing, and monitoring HR compliance systems. 

Consequently, the view on compliance is likely to be more from 

a system-management perspective than a frontline perspective 

because the respondents may not be employees directly in 

contact with compliance monitoring and enforcement systems. 

This managerial orientation may partly account for the slight 

impact seen in the case of Quality Assurance Enforcement, as 

managers could have a different view of enforcement 

effectiveness than employees who face enforcement during 

their daily work. 

Finally, the study is confined to the Saudi pharmaceutical 

sector, which limits generalisation; thus, cross-country 

comparative studies should be conducted. Finally, the model 

does not consider aspects such as organisational culture and 

leadership, which should be considered by future researchers to 

present a more specific portrayal of compliance behaviour. 

POLICY AND PRACTICAL IMPLICATION 

These results imply that regulators and pharmaceutical 

companies in Saudi Arabia should implement specific 

measures. To begin with, the SFDA and other agencies should 

specify minimum training hours per year, role-specific 

regulatory modules (e.g. manufacturing, documentation, and 

pharmacovigilance), and post-training assessment score 

requirements to value learning into behavioural preparedness. 

Moreover, pharmaceutical organisations should restructure 

compliance training to applied learning systems, as opposed to 

theoretical learning. It can be operationalised in three steps: (1) 

a scenario-based simulation of actual GMC violations, (2) 

connecting the training completion records with the individual 

compliance performance indicators, and (3) quarterly refresher 

micro-training can be introduced in connection with recent 

FDA/SFDA warning letters. 

Additionally, companies should combine QA systems and 

behavioural accountability systems by directly relating QA 

audit reports to the departmental performance dashboard and 

tracking corrective actions at the individual level. Furthermore, 

real-time compliance dashboards, AI monitoring systems, and 

mobile reporting solutions can be implemented to enable 

organisations to obtain real-time feedback on non-conformities 

and allow frontline personnel to report them in real time. 

Lastly, HR and QA departments must create compliance 

behaviour review committees that meet monthly to ensure that 

training outcomes are aligned with QA results to have 

behavioural reinforcement and not just system-related 

improvements. 

Lastly, due to the relatively modest magnitude of effect 

sizes, managers and regulators should view the results as proof 

that no single compliance intervention is sufficient to 

significantly change employee behaviour. HR compliance 

training, quality assurance systems, and digital innovation 

should be part of a holistic compliance approach and not stand-

alone programmes. Therefore, for organisations that want to 

achieve Vision 2030 goals, investment priorities should be 

balanced between technological modernisation and 

behavioural capability building, employee engagement, 

leadership commitment and ongoing organisational learning. 

This multidimensional approach is likely to be more effective 

in creating lasting gains in regulatory compliance than relying 

on enforcement or technology-based solutions. 
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CDER = Center for Drug Evaluation and Research 

cGMP = current Good Manufacturing Practices 

CMB = Common Method Bias 

CMV = Common Method Variance 

DCT = Dynamic Capabilities Theory 

HRCT = Hr Compliance Training 

QAE = Quality Assurance Enforcement 

RBV = Resource-Based View 

RCB = Regulatory Compliance Behaviour 

RDIA = Research, Development, and Innovation 
Authority 

SFDA = Saudi Food and Drug Authority 

VIF = Variance Inflation Factor 
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APPENDIX A 

Section A: Demographic 

1. What is your gender? 

• Male 

• Female 

• Prefer not to say 

2. What is your age group? 

• Below 25 

• 25–34 

• 35–44 

• 45–54 

• 55 and above 

3. What is your highest educational qualification? 

• Secondary 

• Diploma 

•  achelor’s 

• Master’s 

• Doctorate 

4. What best describes your current job role? 

• Operational/Frontline 

• Supervisory 

• Managerial 

• Senior Management 

5. How many years of total experience do you have in this 

industry? 

• Less than 3 years 

• 3–5 years 

• 6–10 years 

• More than 10 years 
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Section B: Main Questionnaire 

Variable Question Statement Strongly Disagree (1) Disagree (2) Neutral (3) Agree (4) 
Strongly Agree 

(5) 

HR Compliance 

Training 

1. My organisation regularly provides 

formal training programs related to 

regulatory compliance requirements. 

☐ ☐ ☐ ☐ ☐ 

Employees receive compliance-related 

training whenever important 

regulatory updates occur. 

☐ ☐ ☐ ☐ ☐ 

3. Compliance training is 

systematically incorporated into 

employee development activities 

within my organisation. 

☐ ☐ ☐ ☐ ☐ 

Quality 

Assurance 

Enforcement 

1. Quality assurance practices are 

effectively integrated into daily work 

processes to meet compliance. 

☐ ☐ ☐ ☐ ☐ 

2. The company maintains a strong 

culture of quality assurance and 

compliance within department. 

☐ ☐ ☐ ☐ ☐ 

3. Quality Assurance Enforcement 

helps minimise risks and ensure 

regulatory compliance in role. 

☐ ☐ ☐ ☐ ☐ 

Vision 2030-

driven 

healthcare 

innovation 

capability 

1. My organisation utilizes digital 

technologies and innovative systems 

to support regulatory compliance 

activities. 

☐ ☐ ☐ ☐ ☐ 

2. My organisation continuously 

upgrades compliance-related 

processes through technology and 

innovation initiatives aligned with 

Vision 2030. 

☐ ☐ ☐ ☐ ☐ 

3. Innovation-driven compliance tools 

and systems improve the effectiveness 

of regulatory compliance activities in 

my organisation. 

☐ ☐ ☐ ☐ ☐ 

Regulatory 

Compliance 

Behaviour 

1. Employees consistently follow 

regulatory compliance protocols in 

their work. 

☐ ☐ ☐ ☐ ☐ 

2. Employees actively participate in 

initiatives to enhance compliance 

within the organisation. 

☐ ☐ ☐ ☐ ☐ 

3. Employees committed to ensuring 

that all regulatory requirements are 

met in their daily tasks. 

☐ ☐ ☐ ☐ ☐ 
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