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 This study examines the implementation of railway crossing 

regulations in Indonesia, employing a multi-stakeholder approach to 

enhance safety and compliance. Utilising a quantitative methodology, 

the research surveyed 500 respondents across various stakeholder 

groups. Structural Equation Modelling-Partial Least Squares analysis 

revealed that a multi-stakeholder approach significantly influences the 

effectiveness of regulation implementation (β = 0.68, p < 0.001). Inter-

agency coordination emerged as the second most crucial factor (β = 

0.55, p < 0.001), mediating the relationship between the multi-

stakeholder approach and implementation effectiveness. The study 

also found a strong correlation between implementation effectiveness 

and regulatory compliance (β = 0.71, p < 0.001). Whilst community 

involvement and technology integration showed smaller influences, 

they remain significant contributors to implementation effectiveness. 

Notably, perceptions were consistent across stakeholder groups, 

indicating a shared understanding of key issues. The findings 

underscore the need for collaborative platforms in policy formulation 

and implementation, increased investment in technology and 

community engagement programmes, and adaptive regulatory 

frameworks that accommodate Indonesia's diverse contexts. This 

research contributes to the literature on transportation safety in 

developing countries and provides empirical evidence for policy 

reforms in railway crossing safety management in Indonesia 

Keywords: 

Railway crossing safety 

Multi-stakeholder approach 

Regulatory compliance 

Inter-agency coordination 

Transportation policy 

This is an open access article under the CC BY-SA license. 

 

Corresponding Author: 

Name: Dr. Ilham, ST., MT 

Institution: Directorate of Road Traffic, Gedung Karya, lt. 11, Jl. Merdeka Barat 08, Jakarta Pusat 10110 

Email: ilham3112@kemenhub.go.id 

 

1. INTRODUCTION 

Railway crossings represent a critical 

juncture in the transportation system, 

requiring special attention from various 

stakeholders [1]. In Indonesia, with the 

ongoing expansion of the rail network and the 

increasing volume of road traffic [2], the 

safety of railway crossings has become an 

increasingly pressing issue. Despite 

significant efforts to enhance safety [3][4] 

incidents at railway crossings continue to 

occur, often with fatal consequences [5]. This 

suggests a gap between existing policies and 

their implementation in the field, 

necessitating a more comprehensive 

approach to address this problem [6]. 

https://creativecommons.org/licenses/by-sa/4.0/
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Railway crossing safety is complex, 

involving technical and infrastructural 

aspects as well as social, economic, and 

behavioural dimensions [7]. Factors such as 

public awareness, law enforcement, inter-

agency coordination, and the engagement of 

various stakeholders play a crucial role in 

determining the effectiveness of existing 

policies and regulations [8][9]. Therefore, a 

multi-stakeholder approach involving the 

government, railway operators, road users, 

local communities [10][11], and other relevant 

parties becomes vital in enhancing crossing 

safety [12]. 

Implementing railway crossing 

regulations in Indonesia faces unique 

challenges rooted in the diverse geographical, 

socio-cultural, and economic conditions. This 

diversity necessitates flexible policy 

adaptations that maintain consistent safety 

standards [13]. Moreover, the rapid 

technological advancements offer new 

opportunities for improving crossing safety 

management but also pose challenges in 

integration [14] and adoption across regions 

with varying levels of development 

[15][16][17]. 

Compliance with regulations is a 

critical factor in achieving railway crossing 

safety [18]. However, the level of compliance 

depends not solely on the quality of the 

regulations themselves but also on how they 

are communicated, understood, and accepted 

by the various stakeholders involved 

[19][20][21]. Risk perception, social norms, 

and economic incentives influence public 

compliance with existing regulations [22][23]. 

As such, strategies to enhance compliance 

must consider psychological and socio-

economic aspects in addition to conventional 

law enforcement approaches [24]. 

Various studies demonstrate the 

significant impact of railway crossing 

accidents on economic and social aspects [25] 

[28]. Beyond material losses and operational 

disruptions, incidents at railway crossings 

also affect public perception of the overall 

safety of the transportation system [26]. This, 

in turn, can influence people's transportation 

mode preferences and the efficiency of the 

national logistics system [6]. Consequently, 

efforts to enhance railway crossing safety are 

not merely a matter of safety but are also 

closely linked to broader economic 

development and social welfare issues [27]. 

 

2. LITERATURE REVIEW 

Various studies in different countries 

have extensively examined railway crossing 

safety, given its significant impact on public 

security and the efficiency of the 

transportation system [7][18][28]. For 

instance, a network analysis of stakeholder 

involvement in railway safety policies found 

that more effective policies are produced 

when there is a balanced representation of 

various stakeholder groups  [29] . This finding 

emphasises the importance of adopting a 

multi-stakeholder approach in developing 

safety policies, which is the primary focus of 

this research [30]. 

In the context of collaborative 

governance [11], countries with high levels of 

railway safety typically implement 

collaborative governance models [31][32][33]. 

This suggests that collaboration among 

stakeholders enhances the effectiveness of 

regulation implementation and fosters 

innovation in safety solutions [34][35][36]. 

This finding aligns with the approach taken in 

this research, which emphasises the 

importance of multi-stakeholder 

collaboration in improving railway crossing 

safety in Indonesia. 

Extant research has highlighted the 

distinct challenges that developing nations 

encounter when implementing railway safety 

regulations [1][6]. Scholars emphasize the 

value of bottom-up approaches and tailoring 

regulations to local contexts to bolster the 

effectiveness of implementation [3], 

[37][38][39][40]. This insight is highly 

pertinent to the Indonesian context, where 

geographic and socio-cultural diversity 

necessitates flexible policy adaptations that 

uphold consistent safety standards [41]. 

The Indonesian context exhibits a 

significant gap between existing regulations 

and their field implementation  [42][43][44]. 
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Factors such as a lack of inter-agency 

coordination, resource constraints, and low 

public awareness have been identified as key 

contributors to this implementation gap  

[42][45][46]. These findings underscore the 

urgency of this research in conducting a more 

comprehensive analysis of the 

implementation of railway crossing 

regulations in Indonesia [47]. 

The impact of technological 

advancements on railway crossing safety and 

their associated regulatory challenges [3]. The 

integration of technologies such as IoT and AI 

can significantly enhance safety but requires a 

more flexible and adaptive regulatory 

framework [47]. Given their potential to 

improve crossing safety in Indonesia, this 

research will consider these technological 

aspects in its analysis. 

Implementing a multi-stakeholder 

approach in railway safety management in 

Southeast Asian countries [48]. Key success 

factors include effective communication, clear 

division of responsibilities, and structured 

conflict resolution mechanisms [49][50][51]. 

These findings will be important in analysing 

an effective multi-stakeholder approach for 

the Indonesian context. 

A comprehensive evaluation 

framework to assess the impact of railway 

crossing safety policies. This emphasises the 

importance of considering not only technical 

aspects but also behavioural and socio-

economic factors in policy evaluation 

[52][53][54]. This holistic evaluation approach 

will be adopted in this study to analyse the 

effectiveness of railway crossing policies and 

regulations in Indonesia.  

 

3. METHODS 

This research employs a quantitative 

methodology with a survey approach to 

collect data from various stakeholders 

involved in railway crossing safety in 

Indonesia. The research sample consists of 500 

respondents selected through purposive 

sampling, comprising government officials, 

PT KAI management, safety personnel, road 

users, and the general public from diverse 

regions in Indonesia. The research instrument 

is a questionnaire developed based on a 

literature review and expert validation, using 

a 1-5 Likert scale to measure respondents' 

perceptions of various aspects of railway 

crossing policy and regulation 

implementation. The variables measured 

include regulatory effectiveness, inter-agency 

coordination, community involvement, 

technological integration, a multi-stakeholder 

approach, and regulation compliance. 

The collected data is analysed using 

Structural Equation Modeling - Partial Least 

Squares with the assistance of SmartPLS 

version 4 software. This analysis was chosen 

for its ability to simultaneously evaluate the 

measurement and structural models and its 

suitability for exploratory research with 

relatively small sample sizes. The analysis 

stages include evaluating the measurement 

and structural models and conducting a 

multi-group analysis to compare perceptions 

among stakeholder groups. Additionally, a 

mediation effect analysis is carried out to test 

the role of intervening variables in the 

proposed model. The results of this analysis 

will provide a comprehensive overview of the 

factors influencing the effectiveness of 

regulation implementation and the level of 

compliance with railway crossing regulations 

in Indonesia. 

 

4. RESULTS AND DISCUSSION 

Table 1. Socio-Demographic Data of Respondents 
Characteristic Category Number Percentage 

Gender  
Male 270 60% 

Female 180 40% 

Age 

18-30 years 135 30% 

31-45 years 180 40% 

46-60 years 90 20% 

Over 60 years 45 10% 

Education  High School/Equivalent 90 20% 
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Diploma 45 10% 

Bachelor's Degree 225 50% 

Postgraduate 90 20% 

Occupation  

Government Official 90 20% 

PT KAI Management 45 10% 

Safety Officer 90 20% 

Road User 180 40% 

General Public 45 10% 

Region  

Java 225 50% 

Sumatra 90 20% 

Kalimantan 45 10% 

Sulawesi 45 10% 

Others 45 10% 

Source: Data processing results (2024)

The socio-demographic analysis of 

the respondents reveals a diverse distribution, 

reflecting the representation of various 

stakeholder groups in this study. Of the 500 

respondents, 60% were male and 40% female. 

The age distribution indicates a dominance of 

the productive age group, with 40% of 

respondents aged 31-45 years, followed by 

30% aged 18-30 years. The respondents' 

educational level is relatively high, with 50% 

holding a bachelor's degree and 20% a 

postgraduate degree. Regarding occupation, 

40% of the respondents are road users, 20% 

are government officials, 20% are safety 

personnel, 10% are PT KAI management, and 

10% are the general public. The regional 

distribution shows that 50% of the 

respondents are from Java, reflecting the 

concentration of railway infrastructure on this 

island. 

Table 2. Results of SEM-PLS Analysis 
Analysis Type Construct/Variable Value 

Convergent 
Validity 

Multi-Stakeholder Approach 0.72 

Inter-Agency Coordination 0.68 

Community Involvement 0.65 

Technology Integration 0.70 

Effectiveness of Regulatory Implementation 0.75 

Compliance with Regulations 0.71 

Discriminant 
Validity 

Multi-Stakeholder Approach 0.85 

Inter-Agency Coordination 0.82 

Community Involvement 0.81 

Technology Integration 0.84 

Effectiveness of Regulatory Implementation 0.87 

Compliance with Regulations 0.84 

Reliability 

Multi-Stakeholder Approach 
0.88 (Cronbach's 

Alpha: 0.85) 

Inter-Agency Coordination 
0.86 (Cronbach's 

Alpha: 0.83) 

Community Involvement 
0.85 (Cronbach's 

Alpha: 0.82) 

Technology Integration 
0.87 (Cronbach's 

Alpha: 0.84) 

Effectiveness of Regulatory Implementation 
0.90 (Cronbach's 

Alpha: 0.88) 

Compliance with Regulations 
0.88 (Cronbach's 

Alpha: 0.85) 

R-Square  
Effectiveness of Regulatory Implementation 0.72 

Compliance with Regulations 0.68 

Q-Square  
Effectiveness of Regulatory Implementation 0.65 

Compliance with Regulations 0.61 
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Path 
Coefficients 

Multi-Stakeholder Approach → Effectiveness of Regulatory 
Implementation 

0.68 (p < 0.001) 

Inter-Agency Coordination → Effectiveness of Regulatory 
Implementation 

0.55 (p < 0.001) 

Community Involvement → Effectiveness of Regulatory 
Implementation 

0.42 (p < 0.01) 

Technology Integration → Effectiveness of Regulatory 
Implementation 

0.38 (p < 0.01) 

Effectiveness of Regulatory Implementation → Compliance with 
Regulations 

0.71 (p < 0.001) 

Mediation 
Effect 

Multi-Stakeholder Approach → Inter-Agency Coordination → 
Effectiveness of Regulatory Implementation 

0.30 (p < 0.01) 

Multi-Group 
Analysis 

Government Officials vs. PT KAI Management 0.08 (p > 0.05) 

Government Officials vs. Safety Officers 0.06 (p > 0.05) 

Government Officials vs. Road Users 0.10 (p > 0.05) 

PT KAI Management vs. Safety Officers 0.05 (p > 0.05) 

PT KAI Management vs. Road Users 0.07 (p > 0.05) 

Safety Officers vs. Road Users 0.09 (p > 0.05) 

Source: Data processing results (2024)

The SEM-PLS analysis using 

SmartPLS version 4 demonstrates good 

validity and reliability for all constructs in the 

model. All constructs' Average Variance 

Extracted values are above 0.5, indicating 

adequate convergent validity. Discriminant 

validity is also satisfied, with the square root 

of the AVE for each construct being greater 

than its correlations with other constructs. 

The construct reliability is shown by 

Composite Reliability and Cronbach's Alpha 

values, all of which are above 0.7. 

The structural model evaluation 

shows good predictive ability, with R-square 

values of 0.72 for Regulation Implementation 

Effectiveness and 0.68 for Regulation 

Compliance. The positive Q-square values for 

these two endogenous variables confirm the 

model's predictive relevance. The path 

coefficients analysis reveals that the Multi-

stakeholder Approach has the strongest 

influence on Regulation Implementation 

Effectiveness, followed by Inter-agency 

Coordination. Regulation Implementation 

Effectiveness is also found to have a 

significant positive influence on Regulation 

Compliance. 

The mediation effect analysis reveals 

the important role of Inter-agency 

Coordination in mediating the relationship 

between the Multi-stakeholder Approach and 

Regulation Implementation Effectiveness. 

Meanwhile, the multi-group analysis does not 

show significant differences in path 

coefficients among the stakeholder groups, 

indicating consistency in perceptions across 

the various groups. 

This study's findings provide 

compelling evidence for the efficacy of a 

multi-stakeholder approach in enhancing the 

implementation of railway crossing safety 

regulations in Indonesia. The robust positive 

relationship between the multi-stakeholder 

approach and implementation effectiveness 

(β = 0.68, p < 0.001) aligns with and extends 

previous research highlighting the value of 

collaborative governance in enhancing 

railway safety [11], [31]. This result suggests 

that engaging diverse stakeholders in policy 

formulation and implementation can lead to 

more robust, context-appropriate, and 

effective safety measures. 

Inter-agency coordination emerged 

as the second most significant factor 

influencing implementation effectiveness (β = 

0.55, p < 0.001), mediating the relationship 

between the multi-stakeholder approach and 

implementation effectiveness. This finding 

corroborates and builds upon earlier studies 

emphasising the importance of coordinated 

efforts in addressing complex transportation 

safety issues [32][33]. In the Indonesian 

context, characterised by a diverse 

geographical and socio-cultural landscape, 

effective inter-agency coordination becomes 

particularly crucial for ensuring consistent 
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safety standards across different regions. The 

mediating role of inter-agency coordination 

underscores its importance as a mechanism 

through which multi-stakeholder approaches 

can be effectively translated into improved 

implementation outcomes. 

The strong correlation between 

implementation effectiveness and regulatory 

compliance (β = 0.71, p < 0.001) provides 

empirical support for the theoretical link 

between these constructs. This aligns with the 

literature on regulatory compliance, which 

suggests that the perceived legitimacy and 

effectiveness of regulations significantly 

influence compliance behaviours [23], [24]  

The finding underscores the need for 

policymakers to focus not only on crafting 

comprehensive regulations but also on 

ensuring their effective implementation to 

promote compliance. It suggests that efforts to 

improve implementation effectiveness could 

have substantial downstream effects on 

overall safety outcomes through increased 

regulatory adherence. 

While community engagement and 

technology integration showed smaller but 

still significant effects on implementation 

effectiveness, their importance should not be 

understated. Community engagement 

initiatives can enhance public awareness and 

foster a culture of safety, as noted by [42] and 

[44]. The relatively modest effect size 

observed in this study may reflect the 

challenges of implementing community 

engagement programmes consistently across 

diverse Indonesian contexts, rather than 

diminishing their potential importance. 

Similarly, the integration of technology, 

although presenting implementation 

challenges in diverse contexts, offers 

significant potential for improving safety 

management systems, as highlighted by [47]. 

The smaller effect size for technology 

integration may indicate that the full benefits 

of technological solutions have yet to be 

realised in the Indonesian context, possibly 

due to infrastructure limitations or varying 

levels of technological readiness across 

regions. 

The consistent perceptions across 

stakeholder groups regarding key issues 

suggest a shared understanding of the 

challenges and potential solutions in railway 

crossing safety. This consensus provides a 

solid foundation for collaborative efforts and 

policy reforms. However, it also highlights 

the need for more targeted interventions to 

address specific concerns of different 

stakeholder groups, as advocated by [29] and 

[30]. The consistency in perceptions may also 

indicate the effectiveness of existing 

communication channels among 

stakeholders, though further research would 

be needed to confirm this interpretation. 

The findings of this study have 

several significant implications for policy and 

practice. Firstly, they call for the 

establishment of formal collaborative 

platforms that facilitate ongoing dialogue and 

joint decision-making among diverse 

stakeholders. Such platforms could help 

bridge the implementation gap identified by 

previous studies in the Indonesian context 

[43][41]. These platforms should be designed 

to ensure equitable representation and 

meaningful participation from all relevant 

stakeholder groups, including local 

communities, industry representatives, and 

various levels of government. Secondly, the 

results suggest the need for increased 

investment in technology integration and 

community engagement programmes. While 

these factors showed smaller effects in the 

current study, their potential to enhance 

safety management and public awareness is 

significant, as noted in the literature [1][37]. 

Future initiatives should focus on developing 

context-appropriate technological solutions 

and community engagement strategies that 

can be effectively implemented across 

Indonesia's diverse regions. Thirdly, the 

strong mediating role of inter-agency 

coordination underscores the need for clear 

delineation of responsibilities and 

establishment of efficient communication 

channels among various government 

agencies and other stakeholders involved in 

railway crossing safety. This aligns with 

recommendations from studies in other 
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Southeast Asian contexts [48][51]. 

Policymakers should consider developing 

formal mechanisms for inter-agency 

collaboration, such as joint task forces or 

integrated data-sharing systems, to enhance 

coordination efforts. Fourthly, the findings 

call for the development of a more adaptive 

regulatory framework that can accommodate 

the diverse contexts within Indonesia while 

maintaining consistent safety standards. This 

approach resonates with the bottom-up policy 

adaptation strategies advocated by 

researchers such as [3] and [2] for developing 

countries. Such a framework could involve 

tiered implementation strategies or flexible 

guidelines that allow for local adaptation 

while ensuring core safety principles are 

universally applied. Lastly, the strong 

relationship between implementation 

effectiveness and regulatory compliance 

suggests that efforts to improve 

implementation could have cascading 

benefits throughout the railway safety 

system. This highlights the importance of 

investing in implementation capacity, 

including training programmes for 

enforcement personnel, public education 

initiatives, and the development of clear 

implementation guidelines for all 

stakeholders. 

Future research could benefit from 

longitudinal studies to assess the long-term 

impacts of multi-stakeholder initiatives and 

explore the dynamic interactions between 

different factors over time. Additionally, 

comparative studies across different regions 

of Indonesia or with other Southeast Asian 

countries could provide valuable insights into 

the generalisability of these findings and 

identify best practices that could be shared 

across contexts. Further investigation into the 

specific mechanisms through which 

community engagement and technology 

integration influence implementation 

effectiveness could also yield valuable 

insights for optimising these strategies in the 

Indonesian context. 

Empirically, this research contributes 

significantly to understanding the factors 

influencing the effectiveness of regulation 

implementation and compliance with railway 

crossing regulations in Indonesia. The 

findings on the key roles of multi-stakeholder 

approaches and inter-agency coordination 

provide an empirical basis for developing 

more effective policy implementation 

strategies. The results of this study also enrich 

the literature on transportation safety in 

developing countries, particularly in the 

context of geographical and socio-cultural 

diversity like Indonesia. Theoretically, this 

research expands the understanding of the 

dynamics of transportation safety policy 

implementation by integrating multi-

stakeholder perspectives, inter-agency 

coordination, and technology integration into 

a single analytical framework. The model 

developed in this study can serve as a 

foundation for further theory development on 

transportation safety policy implementation 

in developing countries. 

In terms of policy, the findings of this 

research have important implications for the 

development and implementation of railway 

crossing regulations in Indonesia. The 

importance of multi-stakeholder approaches 

and inter-agency coordination indicates the 

need for reform in policy formulation and 

implementation processes. Policymakers 

need to consider establishing collaborative 

platforms involving various stakeholders at 

every stage of the policy cycle, from 

formulation to evaluation. The results also 

show the need for increased investment in 

technology integration and community 

engagement programmes to enhance the 

effectiveness of regulation implementation. 

Policies that encourage the adoption of 

technology in crossing safety management, 

such as IoT-based early warning systems or 

predictive analytics for risk identification, 

need to be developed. Additionally, more 

intensive and locally-tailored education and 

community engagement programmes need to 

be implemented to increase awareness and 

compliance with safety regulations. 

The finding of consistency in 

perceptions across stakeholder groups opens 

opportunities for developing closer 

collaborative approaches in railway crossing 
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safety management. Policies that encourage 

dialogue and cooperation among 

stakeholders, such as regular multi-

stakeholder forums or structured feedback 

mechanisms, can be developed to leverage 

this consensus. Finally, this research 

highlights the need for a more flexible and 

adaptive approach in regulation 

implementation to accommodate the diversity 

of contexts in Indonesia. National policies 

need to provide room for local adjustments 

without compromising safety standards, 

possibly through the development of risk-

based regulatory frameworks that allow for 

adaptation based on the specific 

characteristics of each region. These policy 

implications, if implemented, could 

significantly enhance railway crossing safety 

in Indonesia, contributing to a more robust 

and efficient transportation system overall. 

 

5. CONCLUSION 

This research yields several important 

conclusions regarding railway crossing 

policies and regulation implementation in 

Indonesia. Firstly, the multi-stakeholder 

approach proves to be a key factor in 

enhancing the effectiveness of regulation 

implementation. Active and balanced 

involvement of various stakeholders, 

including government, railway operators, 

road users, and communities, is crucial for 

producing comprehensive policies and 

effective implementation. Secondly, inter-

agency coordination plays a crucial role in 

mediating the relationship between the multi-

stakeholder approach and regulation 

implementation effectiveness. This 

emphasises the importance of building strong 

and efficient coordination mechanisms 

among various relevant agencies to ensure 

coherent and effective policy implementation. 

Thirdly, technology integration and 

community involvement, although having 

smaller influences, remain important 

components in improving regulation 

implementation effectiveness and 

compliance. 

The consistency of perceptions across 

stakeholder groups indicates a solid 

foundation for closer collaboration in efforts 

to improve railway crossing safety in 

Indonesia. However, implementation 

challenges remain, particularly in 

accommodating the diversity of geographical 

and socio-cultural contexts across various 

regions of Indonesia. This research highlights 

the need for a more adaptive and risk-based 

policy approach to accommodate the 

uniqueness of local contexts while 

maintaining national safety standards. 

Implementation of recommendations from 

this research is expected to contribute 

significantly to improving railway crossing 

safety in Indonesia, which in turn will support 

the development of a safer and more efficient 

transportation system. 
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