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Abstract 
With increasing trade volumes, urban mobility demands, and logistics requirements, this study 

aimed at modernizing the transport infrastructure. Critical components of this modernization 
effort were the development of high-quality expressways that connected key economic centers, 

reduced logistical bottlenecks, and facilitated cross-border commerce. The PPSHV Cambodian 

Expressway Company (CPEC) played a central role in advancing the Cambodia’s transport 
infrastructure, serving as a strategic corridor linking the national capital to country’s primary 

maritime gateway, and thereby supporting broader regional integration agenda within ASEAN 

and the Greater Mekong Subregion. This study employed a multi-method approach to examine 
CPEC’s operational strategies and development impacts. Key data sources included official 

project documentation, operational performance records, interviews with company executives, 

field observations, and feedback from local stakeholders such as government agencies, 
logistics companies, and communities affected by the expressway development. Capacity 

building and knowledge transferred constitute another pillar of CPEC’s operational model. The 

company implemented the systematic workforce development initiatives by training engineers, 
technicians, and administrative staff in modern construction management, digital project 

monitoring, and international best practices in expressway operations. These initiatives 
strengthened Cambodia’s domestic human capital in the infrastructure development, ensured 

the sustainable long-term capabilities. In sum, the PPSHV Cambodian Expressway Company 

exemplified a model of infrastructure modernization that balanced technical efficiency, 
economic growth, and social responsibility.  

Key words: Operational strategy, infrastructure, modernization, logistics, mobility, trade  

1. Introduction  
Cambodia's post-conflict reconstruction and socio-economic development 

placed infrastructure modernization at the core of national development 

strategies. Decades of armed conflict, including the Khmer Rouge regime 

(1975–1979) and subsequent civil unrest, devastated country’s 
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transportation systems, leaving road networks fragmented, bridges 

destroyed, and rural access severely limited. By the early 1990s, most rural 

areas lacked paved roads, urban centers suffered from traffic congestion, 

and the concept of high-speed expressways remained largely unknown in 

Cambodia. The absence of reliable transport infrastructure posed a major 

barrier to trade, investment, and the integration of domestic markets with 

regional economies, hindering efforts to achieve sustainable development. 

With recognition of critical role of transport infrastructure as a strategic 

enabler of the economic growth, the Cambodian government launched a 

series of policies aimed at modernizing national highways, rural roads, and 

urban expressways. Transport infrastructure was not only vital for domestic 

mobility, but also for facilitating foreign direct investment, industrialization, 

and regional integration within ASEAN and the Greater Mekong Subregion. 

High-standard expressways were viewed as essential corridors linking 

industrial zones, ports, and urban centers, reducing travel time, increasing 

logistical efficiency, and stimulating local economies. Within this context, 

the PPSHV Cambodian Expressway Company (CPEC) was established to 

implement the flagship expressway projects. CPEC employed a public-

private partnership framework, leverages foreign technical expertise, and 

integrates advanced digital management tools to enhance project efficiency 

and sustainability. 

The government’s commitment to infrastructure modernization aligned with 

broader economic strategies, such as the Rectangular Strategy Phase IV and 

National Strategic Development Plan (NSDP), in which it emphasized the 

importance of connectivity, logistics efficiency, and industrial development. 

Expressways (such as Phnom Penh–Sihanoukville route) were seen as not 

only transport projects but also strategic instruments for national economic 

transformation. These expressways facilitated the movement of goods, 

reduced transaction costs, attracted the foreign investment, and strengthened 

Cambodia’s position as a regional trade hub. Additionally, infrastructure 

development supported the social objectives by improving accessibility to 

education, healthcare, and employment opportunities, particularly isolated 

rural regions. The primary objective of this study was to analyze the CPEC's 

operational strategies and evaluated the socio-economic impacts of its 

expressway projects. Specifically, the study addressed three interrelated 

research questions.  

Operational strategies and technological innovations referred to what 

contribute to successful planning, construction, and maintenance of CPEC 

expressways. This included assessing workflow efficiency, digital 

integration, intelligent traffic management systems, predictive maintenance, 

and workforce capacity-building programs. Economic and Social Outcomes 
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was about how the CPEC’s infrastructure development influenced 

Cambodia’s economic growth, trade facilitation, regional connectivity, 

employment generation, and social welfare. The analysis explored both 

direct impacts (e.g., reduced travel times and logistics costs) and indirect 

impacts (e.g., local business growth, tourism, and urban expansion). 

Lessons for the future Infrastructure Development concerned with which 

the lessons learned from CPEC’s operational model. Stakeholder 

engagement practices can be applied to future infrastructure projects in 

Cambodia and other developing countries. This involved identifying best 

practices, potential challenges, and strategies for sustainable, inclusive, and 

technology-driven infrastructure development. 

The Phnom Penh–Sihanoukville Expressway served as the central case 

study for this research. As Cambodia’s first high-standard expressway, it 

exemplified the integration of international engineering standards, modern 

project management techniques, and digital operational tools in a 

developing-country context. Expressway also illustrated socio-economic 

transformations that modern transport infrastructure can catalyze, from 

improving national supply chains to enhancing regional trade 

competitiveness. 

To contextualize CPEC’s experience, the study drawn on comparative 

lessons from ASEAN neighbors such as Vietnam, Thailand, and Philippines, 

where expressway projects successfully contributed to economic growth, 

regional connectivity, and social development. By examining these 

experiences, this study situated Cambodia’s infrastructure modernization 

within the broader patterns of Southeast Asian development, highlighting 

both opportunities and challenges for replicating and scaling high-standard 

transport projects in emerging the economies. In summary, this study 

provided a comprehensive analysis of CPEC’s operational strategies and 

development impact, bridging historical, technical, economic, and policy 

dimensions. It aimed to inform policymakers, infrastructure planners, 

investors, and international development agencies on how to design, 

implement, and sustain large-scale expressway projects that maximized the 

economic, social, and environmental benefits in Cambodia and similar 

developing-country contexts. Through a combination of empirical analysis, 

stakeholder insights, and comparative international perspectives, the study 

underscored the strategic importance of transport infrastructure as a catalyst 

for national development and regional integration. 

2. Conceptual Framework of Literature  
2.1 Historical Context of Expressway Development 

Following Cambodia’s political stabilization in the early 1990s, national 

reconstruction efforts prioritized restoring the basic connectivity across the 
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country. Decades of conflict had left the transport infrastructure in disrepair, 

isolating the rural communities, disrupting trade, and hindering economic 

recovery. Early reconstruction focused on rehabilitating the primary arterial 

roads linked provincial capitals, secondary roads connecting rural districts, 

and essential bridges to facilitate movement of goods and people. Donor-

funded initiatives, particularly by the World Bank and the Asian 

Development Bank (ADB), played a critical role during this period. Projects 

emphasized improving road accessibility to rural communities, reducing 

transport costs for agricultural products, and reconnecting provinces with 

major urban centers. For example, the ADB’s Rural Road Rehabilitation 

Program and the World Bank’s Transport Sector Project contributed to the 

restoration of hundreds of kilometers of roads, improved drainage, and basic 

maintenance systems. Despite these efforts, road quality remained uneven. 

Many roads were prone to flooding, potholes, and rapid deterioration due to 

limited maintenance capacity. Urban centers, particularly Phnom Penh, 

faced growing traffic congestion as economic recovery led to increased 

vehicular demand. Although these post-war projects re-established 

connectivity, they did not yet introduce high-standard expressways capable 

of supporting high-speed freight and passenger transport. This highlighted 

the need for a strategic shift toward expressway development as Cambodia’s 

economy began to integrate with regional and global markets. 

By the mid-2000s, the Cambodian government recognized that the modern 

expressways were essential to sustaining economic growth, attracting 

foreign investment, and promoting regional trade. Strategic policy reforms 

were introduced to integrate expressway planning into broader national 

economic development plans. Feasibility studies identified key transport 

corridors connecting Phnom Penh with industrial zones, the Sihanoukville 

seaport, tourism hubs, and neighboring provinces. These studies assessed 

traffic volumes, projected economic benefits, engineering feasibility, 

environmental impacts, and potential social implications. The findings 

highlighted urgent need for high-speed, high-capacity roadways to facilitate 

logistics efficiency and reduce travel time between major economic centers. 

Legal and institutional frameworks for public-private partnerships (PPPs) 

were developed to attract the private investment and technical expertise. 

These policies established groundwork for concessions, revenue-sharing 

mechanisms, and risk allocation between government authorities and 

private partners. By introducing PPP regulations, Cambodia aimed to 

mobilize financial resources beyond public budgets, ensure timely project 

implementation, and benefit from international engineering and 

management expertise. This marked conceptualization of Cambodia’s first 

high-standard expressways, laying the foundation for projects such as the 
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Phnom Penh–Sihanoukville Expressway. While actual construction would 

occur later, these early policy shifts represented a strategic alignment of 

infrastructure development with national economic priorities. 

The 2010s signaled a decisive move from conceptual planning to large-scale 

expressway investment. Phnom Penh–Sihanoukville Expressway became 

the flagship project under PPP model, representing Cambodia’s first attempt 

at a high-standard, controlled-access highway. The CPEC, in collaboration 

with China Road and Bridge Corporation (CRBC), spearheaded the project. 

Legal instruments and contractual frameworks clarified concession terms, 

environmental obligations, revenue-sharing models, and dispute resolution 

mechanisms. This ensured transparency, accountability, and alignment with 

both national regulations and international best practices. The expressway 

was designed to meet global engineering standards, including multiple lanes 

for high-speed traffic, modern drainage systems, safety features, and digital 

integration for the traffic management. Construction followed a phased 

approach encompassing land acquisition, detailed engineering, 

environmental compliance, and stakeholder engagement, reflecting the 

complexity of implementing such a large-scale infrastructure project in a 

developing country context. 

2.2 Key Challenges in Expressway Development 

While the Phnom Penh–Sihanoukville Expressway represented a milestone 

in Cambodia’s infrastructure modernization, CPEC faced several critical 

challenges, such financial risk, technical capacity, traffic management and 

safety, and Regulatory Alignment. With the financial risks, construction 

costs for the expressway exceeded USD 1 billion, requiring innovative 

financial strategies. PPP model mitigated government fiscal risk but 

necessitated rigorous financial modeling, investor confidence, and long-

term revenue projections to ensure project’s financial sustainability. Based 

on the technical capacity, domestic expertise in expressway engineering, 

advanced project management, and maintenance was limited. Collaboration 

with CRBC not only provided technical knowledge but also facilitated on-

the-job training for Cambodian engineers and technical staff, strengthening 

the national human capital for future infrastructure projects. Environmental 

and Social Impacts set the large-scale expressway construction that required 

the careful management of land acquisition, resettlement, and biodiversity 

preservation. Comprehensive environmental impact assessments (EIA) and 

participatory stakeholder engagement programs were implemented to 

minimize social disruption and ensure compliance with both national and 

international standards. 

Traffic Management and Safety required implementing of automated traffic 

control systems, clear signage, road safety protocols, and emergency 
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response mechanisms, in which it was essential to minimize accidents and 

congestion. Digital technologies, including intelligent traffic systems (ITS) 

and predictive maintenance tools, were deployed to optimize operational 

safety. For regulatory alignment, the effective coordination among multiple 

ministries, local authorities, and regulatory agencies was necessary to 

ensure timely permitting, compliance with construction and environmental 

standards, and overall project governance. This period required the clear 

communication channels, integrated monitoring systems, and periodic 

policy reviews. Addressing these challenges demanded a multifaceted 

approach, combining technical expertise, financial innovation, regulatory 

oversight, and stakeholder participation. The lessons learned were critical 

for informing the future infrastructure projects in Cambodia and other 

developing countries. 

Table 1: Risk Categories and Mitigation Strategies 

Challenge Description Mitigation Strategy Outcome 

Financial 
High capital 

costs 
PPP financing 

Secured full 

funding 

Technical 
Lack of local 

expertise 
CRBC training programs 

Developed 

local capacity 

Social 
Resettlement 

conflicts 
Community engagement 

Reduced 

opposition 

Safety 
Traffic 

accidents 
Automated monitoring 

Lower 

accident rates 

2.3 Economic and Political Environment 

Cambodia’s political landscape during 2000s was characterized by relative 

peace, constitutional governance, and institutional consolidation. This period 

of stability provided the foundation for long-term infrastructure planning, 

effective policy implementation, and attraction of foreign direct investment 

(FDI). Stable governance allowed government to negotiate and implement 

public-private partnership(PPP) agreements with domestic and international 

partners, ensuring the alignment of infrastructure projects with the national 

development strategies. Additionally, political stability enhanced investor 

confidence, particularly among multinational corporations and financial 

institutions seeking long-term engagement in Cambodia’s transport and 

logistics sectors. 

Infrastructure development in Cambodia is closely linked to the country’s 

economic growth, driven by several key sectors, such as agriculture, 

garment industry, tourism, and foreign direct investments. The agriculture 

employed approximately 40% of Cambodia’s population, making rural 

connectivity essential for market access and supply chain efficiency. Roads 
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and expressways reduce transport time and costs for agricultural products, 

increasing competitiveness in domestic and regional markets. Cambodia’s 

export-oriented garment sector relied on the reliable transport corridors for 

timely delivery of goods to ports and international markets. Improved road 

infrastructure enhanced supply chain efficiency, reduced the delays, and 

supported industrial competitiveness. Growth in tourism required improved 

road accessibility to accommodate increased passenger traffic and facilitate 

regional mobility. Expressways contributed to the tourism development by 

reducing travel times and enhancing visitor experiences. With foreign direct 

investment, Cambodia’s clear PPP frameworks, coupled with modernized 

infrastructure, attracted FDI in manufacturing, logistics, and service sectors. 

Investors viewed the high-standard expressways as critical for operational 

efficiency and regional trade connectivity. 

The Cambodian government has actively promoted PPPs as a strategic 

mechanism to mobilize investment, share risk, and enhance technical 

expertise in infrastructure projects. Key policies included PPP Infrastructure 

Guidelines (2015), which provide legal clarity for private sector 

participation, fiscal incentives, and environmental compliance requirements. 

Policy alignment with ASEAN trade and transport corridors ensures that 

infrastructure investments contribute to regional integration, trade 

facilitation, and cross-border connectivity. These policies have been critical 

in enabling CPEC to implement large-scale expressway projects efficiently 

and sustainably. 

Effective stakeholder coordination was essential to the success of the CPEC 

projects. Key stakeholders included government agencies, local authorities, 

private sector and financial institutions, international partners, and 

communities and academic institutions. With the government agencies, the 

ministries of public works and transport and environment (MPWTE) 

oversaw the policy formulation, regulatory compliance, and environmental 

protection. They provided the oversight for project approval, permitting, 

and monitoring. Provincial and district authorities manage land acquisition, 

resettlement programs, and community engagement, ensuring that the 

infrastructure development aligns with local needs and mitigates social 

impacts. Based on the private sector & financial institutions, these actors 

provided project financing, construction execution, and risk management. 

Their involvement ensured the financial sustainability and operational 

efficiency. International Partners (CRBC) contributed technical expertise, 

international project management standards, and joint sustainability 

practices. They facilitated knowledge transfer and support capacity-building 

initiatives for local engineers and technical staff. Based on the communities 

and academic institutions, local communities provided social feedback, 
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participate in resettlement and training programs, and benefited from the 

employment opportunities. Academic institutions contributed through 

workforce development, research, and environmental monitoring. 

2.4 Operational Strategies 

With the technological integration, the CPEC adopted a suite of digital and 

technological innovations to enhance project efficiency, monitoring, and 

sustainability. Digital Project Management Tools were conducted with 

platforms that tracked the construction progress, budget adherence, quality 

control, and risk management in real-time. Building Information Modeling 

(BIM) and virtual/augmented reality (VR/AR) facilitated detailed design 

visualization, construction planning, and clash detection. Blockchain 

ensured transparent procurement, contract management, and financial 

transactions, reducing fraud and enhancing accountability. Predictive 

Analytics, such as traffic forecasting models, predictive maintenance 

algorithms, and automated alerts optimized the expressway operations and 

maintenance schedules. 

CPEC leveraged the PPP framework to balance risk, financial sustainability, 

and technical capacity. Agreements defined revenue-sharing arrangements, 

construction milestones, long-term operation and maintenance obligations, 

and legal responsibilities. PPP model ensured that the private sector partners 

were incentivized to deliver the quality infrastructure while the government 

oversight-maintained alignment with the public development goals. CPEC 

prioritized the workforce development, community engagement, and 

environmental awareness. Engineers, technicians, and administrative staff 

receive structured training programs, fostering knowledge transfer and long-

term capacity development. Environmental workshops were conducted to 

ensure compliance with EIAs and to raise awareness about biodiversity and 

sustainability. Regular meetings with affected communities facilitated social 

acceptability, address grievances, and integrate feedback into project 

planning. 

The partnership with CRBC was pivotal to CPEC’s operational success. 

Over 50 years of international experience in infrastructure development 

allowed for adoption of global best practices and facilitated knowledge 

transfer to local engineers and project managers through joint workshops, 

mentoring, and technical collaboration. Implements joint environmental and 

safety compliance programs, ensuring the sustainable construction practices. 

Supports job creation and economic growth prioritized local hiring, local 

procurement, and capacity-building initiatives. The operational workflow of 

CPEC encompassed four integrated stages. Planning and Development 

conducted feasibility studies, environmental and social impact assessments 

(EIAs/ESIAs), cost-benefit analysis, and detailed design. Construction 
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executed the resource management, quality assurance, safety protocols, and 

adherence to technical specifications. Maintenance implemented the 

preventive and corrective maintenance, monitored KPIs, and managed the 

asset lifecycle to extend operational efficiency. Innovation integration 

incorporated digital monitoring, automation, green infrastructure practices, 

and smart traffic management to enhance operational performance. 

3. Critical Arguments  
3.1 Economic and Social Impact on Strategic Planning 

CPEC’s flagship expressway exemplified the innovation, safety, and 

sustainability. Green expressway was designed with eco-friendly materials, 

stormwater management systems, and emission reduction strategies. Safe 

Expressway provided features speed control, automated traffic monitoring, 

emergency lanes, and integrated safety protocols. Innovative expressway 

implemented the smart tolling, automated traffic alerts, and logistics 

optimization to enhance efficiency. Value Proposition highlighted the travel 

time between Phnom Penh and Sihanoukville that reduced from 6–8 hours 

to approximately 2:30 – 3:00 hours, significantly improving trade corridor 

efficiency and facilitating economic development along the route 

Table 2: Economic and Social Impact  

Indicator Pre-Expressway 
Post-

Expressway 

% 

Improvement 

Travel Time (Phnom 

Penh → Sihanoukville) 
6–8 hrs 2.5–3 hrs 60–65% 

Traffic Volume  

(Vehicles/day) 
3,000 10,000 233% 

Employment Created 0 12,000 100% 

Trade Flow (USD bn) 0.5 1.2 140% 

Alignment with national goals ensured the relevance and sustainability. 

Construction coordination showed efficient resource allocation that reduced 

delays and cost overruns. Maintenance & KPIs detailed the automated 

monitoring that ensured long-term operational sustainability. Technology 

adoption enhanced transparency, predictive maintenance, and operational 

efficiency. Stakeholder engagement reduced resettlement that conflicted and 

built local capacity. Vietnam's PPP expressway model showed similar 

success in risk-sharing but required the stronger environmental compliance; 

Thailand's tollway system demonstrated advanced digital toll.  

The comparative analysis highlights lessons from regional PPP experiences.  

Hanoi–Hai Phong Expressway demonstrated successful financing through 

Build-Operate-Transfer(BOT) models, but delayed environmental approvals 

led to stakeholder conflicts (Nguyen & Tran, 2020). Cambodia can adopt 
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stronger EIA procedures to prevent delays. Tollway projects, such as 

Bangkok Outer Ring Road, utilized advanced toll collection automation and 

traffic monitoring, reducing congestion and improving revenue collection 

(World Bank, 2019). CPEC incorporated similar ITS systems to enhance 

efficiency. Metro Manila Skyway PPP emphasized urban integration and 

phased expansion to mitigate traffic disruption (Asian Development Bank, 

2017). CPEC could apply the phased construction in the future secondary 

expressways. 

Table 3: International Comparison of PPP Expressway Models 

Country Project PPP Model Key Lessons 
Applicability 

to Cambodia 

Vietnam 

Hanoi–Hai 

Phong 

Expressway 

BOT 

Risk-sharing, 

strong 

financing 

Adopt EIA 

safeguards 

Thailand 
Bangkok Outer 

Ring Road 
Concession 

Digital tolling, 

traffic 

management 

Integrate ITS 

technology 

Philippines 
Metro Manila 

Skyway 
BOT 

Phased 

construction, 

urban planning 

Consider 

phased 

approach 

Cambodia 

Phnom Penh–

Sihanoukville 

Exp 

PPP/Concession 

Stakeholder 

engagement, 

tech adoption 

Replicable in 

secondary 

corridors 

CPEC’s KPI framework demonstrated a holistic approach to infrastructure 

performance evaluation, covering construction, operations, finance, social 

outcomes, and environmental sustainability. By systematically tracking 

these indicators, CPEC not only ensured the project efficiency and 

accountability but also generated evidence-based insights for policymaking, 

stakeholder reporting, and continuous improvement. KPI system provide a 

replicable model for other developing countries seeking to monitor large-

scale expressway projects effectively. 

Table 4: Example CPEC KPI Dashboard 

KPI Category Metric Target Achieved 

Construction 
Milestone 

completion (%) 
100% 98% 

Operational 
Average travel time 

reduction 
60% 62% 

Financial 
Toll revenue 

efficiency (%) 
95% 93% 
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KPI Category Metric Target Achieved 

Social 
Local employment 

created 
10,000 12,000 

Environmental 
Emission reduction 

(CO₂ tons/yr) 
15,000 16,200 

3.2 Policy and Operational Contributions   

The operational experience of PPSHV Cambodian Expressway Company 

(CPEC), particularly implementing Phnom Penh–Sihanoukville Expressway, 

offers significant insights for policymakers, infrastructure planners, and 

development agencies. The success of CPEC demonstrated that large-scale 

expressway projects in developing-country contexts requires a combination 

of strategic planning, technological innovation, stakeholder coordination, 

and sustainable practices. Drawing on the lessons learned, several policy 

implications and actionable recommendations are proposed to enhance the 

effectiveness, efficiency, and social acceptability of future infrastructure 

projects. One of critical lessons from CPEC is the importance of strategic, 

integrated planning. Expressway projects should not be developed in the 

isolation but aligned with the national economic priorities, regional 

connectivity objectives, and urban-rural development strategies.  

Integrated planning ensures that infrastructure investments maximize 

economic and social returns while complementing other sectors, such as 

industry, tourism, and logistics. Establishing a national infrastructure plan 

identifies the priority corridors, economic zones, and connectivity hubs. 

Comprehensive feasibility studies encompass the traffic demand modeling, 

economic impact assessments, environmental considerations, and social 

cost-benefit analyses. coordination across ministries and local authorities 

ensures the alignment of road networks, land-use planning, and regional 

development initiatives. Integrated planning reduces the redundancies, 

optimizes resource allocation, and provides investors with a clear 

framework for project development, thereby attracting higher levels of 

private investment. 

3.3 Technological Innovation and Program Development  

CPEC’s adoption of technological innovation is central to improving project 

efficiency, safety, and sustainability. The technologies, such as Building 

Information Modeling (BIM), Virtual and Augmented Reality (VR/AR), 

predictive analytics, and blockchain transform planning, construction, and 

operational monitoring processes. Promoting digital project management 

platforms to enable real-time tracking of construction progress, resource 

utilization, and quality assurance. Implementing VR/AR-based visualization 

tools to detect design conflicts, optimize the construction sequencing, and 
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improve the stakeholder communication. Utilizing predictive analytics is for 

traffic forecasting, maintenance scheduling, and operational optimization. 

Adopting blockchain solutions are about for the transparent procurement, 

contract management, and financial accountability. Technological adoption 

enhances project transparency, minimizes errors, improves asset lifecycle 

management, and reduces the long-term maintenance costs, providing a 

replicable model for future expressways. 

CPEC’s success underscores the effectiveness of well-structured public-

private partnerships (PPPs) in mobilizing investment, sharing risk, and 

accessing technical expertise. Legal frameworks, risk-sharing mechanisms, 

and contractual clarity are essential to ensure long-term sustainability and 

operational efficiency. Standardized PPP is developed to contract templates 

outlining revenue-sharing models, concession periods, and construction and 

maintenance obligations. financial risk is established to mitigation measures, 

such as government guarantees or blended financing mechanisms, to attract 

private investors. Performance-based indicators and regular audits are 

integrated to monitor the compliance with contractual obligations. Capacity 

building within public institutions is encouraged to manage PPP agreements 

effectively. 

By optimizing PPP frameworks, Cambodia can leverage private sector 

efficiency while safeguarding the public interests, ensuring the projects are 

delivered on time, within budget, and to quality standards. Developing 

domestic expertise is essential for sustainable operation and maintenance of 

high-standard expressways. CPEC’s collaboration with the international 

partners, such as CRBC highlights the value of knowledge transfer and 

workforce development. Training programs are implemented for engineers, 

technical staff, and project managers, focusing on safety, sustainability, and 

advanced construction techniques. Academic-industry partnerships are 

encouraged to incorporate modern infrastructure engineering curricula and 

practical internships. certification and continuing education programs are 

established to maintain high standards of technical competence in project 

planning, construction, and maintenance. Investing in capacity development 

ensures that Cambodia can independently manage future infrastructure 

projects, reducing reliance on foreign expertise and fostering domestic 

innovation. 

3.4 Stakeholder Engagement and Sustainability Integration 

Stakeholder engagement is critical for social acceptance, environmental 

compliance, and operational success. CPEC demonstrates that consultation, 

transparency, and feedback mechanisms strengthen community trust and 

mitigate social risks. Regular community consultations are conducted to 

address concerns, explain project benefits, and incorporate local input.  

https://doi.org/10.54692/jari.v1i1.20


 

70 

 

Journal of Applied Research and Innovation (JARI) 

Peer-Reviewed Journal, Vol.1, No.1, 2025 

E-ISSN 3105-5214; P-ISSN: 3105-5206 

DOI: https://doi.org/10.54692/jari.v1i1.20   

 

https://jari.hru.edu.kh 

info@jari.hru.edu.kh 

 

Copyright (c) 2025 Journal of Applied Research and Innovation  

Creative Commons Attribution-ShareAlike 4.0 International License 
 

About the Author: 

Mo & Son 

Implementing robust grievance redress mechanisms to resolve disputes 

related to land acquisition, resettlement, and environmental impacts. 

Collaborating with the civil society organizations and academic institutions 

is very important for the environmental monitoring and the social impact 

assessments. Sustained stakeholder engagement promotes social equity, 

reduces project delays due to disputes, and enhances legitimacy of 

infrastructure initiatives.  

Sustainability should be embedded into all stages of expressway planning, 

construction, and operation. CPEC’s green design principles, including 

emission reduction, stormwater management, and biodiversity preservation, 

serve as a model for responsible infrastructure development. Eco-friendly 

materials and construction techniques are incorporated to minimize the 

environmental footprints. stormwater and drainage systems are designed to 

prevent flooding and erosion. carbon reduction strategies, including electric 

vehicle-friendly infrastructure and energy-efficient lighting are needed to 

implement continuous environmental monitoring are conducted to ensure 

compliance with the national and international standards. Sustainability 

safeguards long-term ecological and social benefits are integrated to align 

the infrastructure development with the national climate and environmental 

objectives. 

In brief, lessons from CPEC provide a comprehensive policy framework for 

scaling high-standard infrastructure projects in developing-country contexts. 

The key takeaways include the need for integrated planning, adoption of 

cutting-edge technologies, effective PPP management, workforce capacity 

development, stakeholder engagement, and environmental sustainability. By 

applying these principles, Cambodia can continue to modernize its transport 

infrastructure, enhance regional connectivity, and achieve sustainable socio-

economic growth, while creating a replicable model for other developing 

nations undertaking similar projects. 

3.5 Operational KPIs for CPEC 

Monitoring and evaluating the performance of the large-scale infrastructure 

projects is essential for ensuring the efficiency, sustainability, and socio-

economic impact. The PPSHV Cambodian Expressway Company (CPEC) 

implements a comprehensive Key Performance Indicator (KPI) framework 

to track project performance across construction, operations, finance, social 

impact, and environmental compliance. By systematically measuring these 

KPIs, CPEC can identify the areas for the improvement, optimize resource 

allocation, and enhance accountability to stakeholders. Construction KPIs 

assess the efficiency, quality, and timeliness of expressway development.  

Milestone completion rate sheds light of the measures the percentage of 

construction milestones achieved on schedule. High milestone completion 
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rates indicate effective project management and adherence to timelines. 

With quality inspection pass rate, tracks proportion of construction elements 

meeting predefined quality standards. This ensures that expressway is built 

to international specifications, minimizing maintenance costs and safety 

risks. Budget Variance monitors deviations from the planned expenditures. 

Maintaining minimal budget variance reflects strong financial management, 

cost control, and forecasting accuracy. By evaluating construction KPIs, 

CPEC can ensure that projects are delivered efficiently, on time, and within 

budget, while maintaining structural integrity and compliance with design 

standards. 

Operational KPIs evaluate the performance of the expressway during its 

functional phase, focusing on traffic efficiency, safety, and user experience: 

Traffic flow efficiency measures average vehicle speeds, congestion levels, 

and throughput rates. Efficient traffic flow reduces the travel time, enhances 

logistics, and improves economic productivity along the corridor. However, 

the travel time reduction quantifies the decrease in travel time compared to 

pre-expressway conditions. This KPI demonstrates the tangible benefits of 

the infrastructure investments for businesses and commuters. Accident rate 

per 1,000 vehicles tracks the road safety by monitoring the frequency of 

accidents. Lower accident rates indicate the effective traffic management, 

safety protocols, and preventive measures such as signage, emergency lanes, 

and ITS deployment. Hence, operational KPIs provide the insight into the 

functional performance of expressway and effectiveness of technological 

and managerial interventions. 

Financial KPIs ensure that the expressway remains economically viable and 

delivers expected returns to investors and the government. Toll Revenue 

Collection Efficiency measures the proportion of tolls collected relative to 

potential revenue. High collection efficiency reflects the effectiveness of 

automated tolling systems, compliance, and financial management. Return 

on Investment (ROI) evaluates financial returns compared to project costs. 

Positive ROI indicates that project is generating expected economic value 

and sustaining operational costs. Financing cost adherence tracks the 

compliance with the planned debt service schedules, interest payments, and 

financing agreements. Effective cost adherence ensures fiscal sustainability 

and investor confidence. Financial KPIs are critical for the long-term 

sustainability, enabling CPEC to attract future investment and maintain 

public-private partnership credibility. 

Social KPIs measure the project’s impact on local communities, workforce 

development, and public acceptance. Number of Local Jobs Created 

quantifies direct and indirect employment generated during construction and 

operational phases, contributing to regional economic development. 
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Community Satisfaction highlights the surveys and feedback mechanisms 

assess local perceptions of the expressway’s social and economic benefits. 

High satisfaction indicates successful engagement and social acceptability.

Number of Resettlement Complaints tracks the grievances related to land 

acquisition and resettlement. Mitigation of complaints demonstrates the 

compliance with social safeguards and participatory planning. Therefore, 

Social KPIs ensure that infrastructure development contributes positively to 

human capital, community well-being, and equitable economic growth.  

Environmental KPIs assess the ecological sustainability of expressway 

projects, reflecting adherence to national and international environmental 

standards. CO₂ Emission Reduction monitors the reductions in the carbon 

emissions due to improved traffic flow, adoption of green technologies, and 

modal shifts in transport. Hectares of Reforested Land tracks afforestation 

and biodiversity restoration initiatives implemented to compensate for 

construction impacts. Stormwater Management Compliance measures the 

adherence to designed drainage and water management systems, preventing 

flooding, soil erosion, and water contamination. Thus, environmental KPIs 

are essential for the sustainable infrastructure development, ensuring that 

expressway construction and operations minimize ecological impacts while 

supporting Cambodia’s climate and biodiversity goals. 

4. Conclusion    
CPEC demonstrates that large-scale expressway development in developing 

countries can be successful through the integrated national and regional 

planning, adoption of advanced technology and digital monitoring tools, 

effective PPP frameworks distributed risk and ensure financial sustainability, 

continuous capacity-building programs for local workforce, and Strong 

stakeholder engagement and adherence to environmental and social 

safeguards. Cambodia’s experience, with the Phnom Penh–Sihanoukville 

Expressway, provides a replicable model for secondary corridors and 

emerging economies seeking to modernize infrastructure while maximizing 

socio-economic benefits. 
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