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Abstract. As urban centres across the Asia-Pacific region grapple with escalating 

traffic congestion, cities are exploring congestion charging as a strategy to 

manage travel demand, reduce emissions, and enhance urban mobility. This study 

assesses the feasibility, effectiveness, and challenges of implementing 

congestion pricing in Kuala Lumpur, considering global best practices and the 

city’s distinctive transportation landscape. A comprehensive literature review of 

congestion pricing in London, Stockholm, Singapore, Milan, and other 

cities reveals that successful implementation depends on well-developed public 

transport systems, dynamic pricing structures, effective enforcement, and strong 

public support. Findings from the study highlight several key considerations for 

Kuala Lumpur. Public transport readiness remains a critical barrier, with rail and 

bus networks covering only 55% of the Klang Valley and insufficient first-last 

mile connectivity. Scenario modelling indicates that a congestion charge could 

reduce traffic volume by 10-20%, with greater reductions achievable if integrated 

with improved public transport services. The study also finds that dynamic 

pricing, rather than flat fees, would be more effective in managing demand, 

while exemptions or discounts may be necessary for low-income drivers and 

essential services. Additionally, congestion charging could enhance road safety 

by lowering vehicle density and reducing conflicts with vulnerable road users, 

whilst also cutting emissions by up to 15%. The study concludes that congestion 

pricing in Kuala Lumpur should be phased in gradually, coupled with public 

transport enhancements, stakeholder engagement, and pilot programmes, to 

ensure an efficient, sustainable, reliable, and inclusive transport system. 

Keywords: Congestion Charging, Sustainable Urban Mobility, Transport 

Policy. 

1 Introduction 

Traffic congestion is a critical urban challenge in Kuala Lumpur (KL), where rapid 

motorisation has led to peak-hour gridlock in the city centre. High private vehicle us-

age, facilitated by extensive highways and historically subsidised fuel, has resulted in 
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severe congestion that undermines economic productivity, increases commuter stress, 

and worsens air quality. KL has one of Southeast Asia's highest car ownership rates, 

and its urban roads routinely operate at or above capacity during rush hours [1, 2]. 

These conditions have prompted policymakers to seek sustainable mobility solutions to 

reduce traffic demand and encourage a modal shift towards public transportation. 

One policy measure under consideration is congestion charging, a system of levying 

fees on vehicles entering designated high-traffic zones. Congestion charging (also 

known as road user charging) has been implemented in several global cities with nota-

ble success in managing traffic. For example, London and Stockholm introduced cor-

don charges that led to immediate reductions of 15–20% in traffic entering their city 

centres [3–6], alongside increases in public transit use. Singapore’s electronic road pric-

ing, coupled with strict car ownership controls, achieved even greater congestion relief, 

dramatically cutting peak-hour traffic. These international precedents suggest that 

charging motorists for road space can be a powerful tool to restrain unnecessary car 

trips, reduce congestion, and lower vehicular emissions. Such outcomes are highly rel-

evant to KL, which aspires to improve its urban air quality and meet climate goals, 

including becoming a carbon-neutral city by 2050 [7]. 

Although congestion charging has yielded positive outcomes in various global cities, 

its suitability and potential effectiveness within the distinct socioeconomic and infra-

structural contexts of Low- and Middle-Income Countries (LMICs), such as Malaysia, 

remain largely unexplored. Empirical research addressing congestion pricing policies 

in LMIC settings is limited, leading to significant uncertainty in policy formulation and 

implementation in these rapidly urbanising regions. This study contributes to existing 

knowledge by integrating quantitative traffic scenario modelling and in-depth stake-

holder engagement to assess public acceptance and identify viable policy options cus-

tomised to KL’s urban dynamics. Consequently, the study offers critical, evidence-

based insights into the practical applicability and potential effectiveness of congestion 

charging in LMIC contexts, thereby informing targeted urban mobility strategies and 

guiding policy development. 

2 Literature Review and Global Benchmarking 

Congestion pricing is grounded in economic theory that promotes the internalisation of 

externalities, requiring road users to bear the societal costs of their travel and thereby 

encouraging more efficient use of urban roads. It is closely aligned with Travel Demand 

Management (TDM) strategies that leverage pricing mechanisms to influence travel 

behaviour by shifting demand across time, mode, and route [8–10]. Studies have shown 

that marginal cost pricing can reduce traffic congestion, improve transit systems, and 

yield environmental and public health benefits, with successful implementations in cit-

ies such as London and Stockholm [3–6]. Moreover, when carefully designed, conges-

tion pricing policies can promote social equity by reallocating revenue to enhance pub-

lic transport and support low-income commuters [5, 11]. These findings affirm conges-

tion pricing as an effective TDM tool that shapes sustainable travel choices and informs 

equitable urban transport planning [12, 13]. 



 
226             H. H. Hashim et al.

Congestion charging has been implemented in several major cities worldwide as an 

effective strategy to reduce urban traffic congestion, lower vehicle emissions, and fund 

public transport improvements. Notable examples include Singapore, London, Stock-

holm, Milan, and Seoul, each applying variations in charging models, technologies, 

pricing strategies, and public engagement approaches. Singapore's dynamic Electronic 

Road Pricing (ERP) system and Stockholm's congestion tax demonstrate how variable, 

time-of-day pricing can regulate traffic volumes effectively [9, 14, 15]. London and 

Milan, through area-based flat charges, have also achieved 15–30% traffic reductions, 

accompanied by significant environmental and safety gains [9, 16]. These cases con-

firm that successful implementation depends not only on technical infrastructure but 

also on strong institutional coordination, legislative support, and consistent reinvest-

ment into public transit networks. 

Asian cities like Seoul and Tokyo offer additional lessons in incremental or alterna-

tive approaches. Seoul’s targeted tolling on the Namsan Tunnels effectively reduced 

single-occupant vehicles and promoted carpooling [17], while Tokyo’s aggressive 

parking enforcement policy achieved congestion relief without direct road pricing [18]. 

However, most cities observed that road pricing alone has a limited impact unless it is 

complemented by robust public transportation systems. Public acceptance tends to im-

prove when the public perceives tangible benefits, such as improved travel times, 

cleaner air, and better transit services, and when pricing revenues are transparently re-

invested. Cities like Stockholm have shown that even initial public opposition can be 

overcome through phased implementation and open communication, including public 

referenda and trial programs [19, 20]. 

Local plans and global examples both support exploring congestion charging in KL, 

yet there remains a research gap in understanding how such a system would work within 

Malaysia’s unique urban, social, and policy context. The Kuala Lumpur Transport Mas-

ter Plan 2040 (PITKL 2040) targets a 70:30 modal split in favour of public transport, 

but with only 25% of current trips using transit [21], significant interventions are 

needed. PITKL 2040 identifies congestion charging as a potential tool to discourage 

private car use and shift travel behaviour. While international case studies highlight the 

success factors, there is limited empirical work assessing their adaptability to Malaysia. 

Therefore, this study addresses that gap by evaluating the feasibility of congestion 

charging in KL. 

3 Method 

3.1 Study Design and Data Collection 

The study combined qualitative approaches (stakeholder engagement) with quantitative 

analysis (traffic modelling and surveys). 

Traffic and Emissions Data. Extensive traffic data for Kuala Lumpur were compiled 

to establish a robust baseline of congestion levels, vehicular movement patterns, and 

emission outputs. Key indicators included the average daily number of vehicle entries 

into the Central Business District (CBD), peak-hour traffic speeds along major corri-

dors, vehicle classification by type and fuel, and annual growth trends in private vehicle 
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ownership. These data were sourced from the Road Traffic Volume Malaysia (RTVM 

2024) [25], supplemented by automated traffic volume counts using closed-circuit tel-

evision (CCTV) footage, which enabled accurate vehicle detection and classification at 

key entry points into the CBD. 

To estimate emissions, the average vehicle trip length, derived from survey data, was 

used in conjunction with vehicle classification and fuel type composition. Emission 

factors were referenced from established standards in the UK Government GHG Con-

version Factors (2021), enabling quantification of carbon dioxide (CO₂) under current 

traffic conditions. These emission estimates served as a critical reference point for as-

sessing the potential impact of congestion charging, particularly in terms of reduced 

vehicle entries, improved travel speeds, and lower greenhouse gas emissions within the 

CBD. 

Public Surveys. A public questionnaire survey was conducted, targeting commuters in 

KL. The survey aimed to gauge public attitudes and acceptance of a congestion charge 

policy. Respondents were asked about their current travel habits and whether they 

would consider shifting to public transport if a congestion fee were implemented in 

their city. They also answered questions on the perceived fairness of congestion charg-

ing, willingness to pay, and concerns or conditions that would affect their support for 

such a scheme. The survey yielded important quantitative estimates, for example, the 

proportion of drivers who might switch to public transport if driving into the city centre 

incurred a charge. Additional questions solicited opinions on how congestion charge 

revenue should be used, such as funding public transport or road improvements, reflect-

ing public priorities that could influence policy design. These survey responses fed di-

rectly into the study’s demand modelling and stakeholder discussions. 

3.2 Stakeholder Engagement 

A Focus Group Discussion (FGD) was conducted to incorporate expert and community 

perspectives. The FGD session followed a structured format aligned with three thematic 

pillars: Policy, Infrastructure, and Impacts. Under the Policy pillar, participants dis-

cussed regulatory requirements, legal frameworks, public acceptance issues, and com-

munication strategies for congestion charging. The infrastructure pillar addressed the 

practical needs for implementation, including technology for tolling, the availability of 

public transport alternatives, road network capacity, and enforcement mechanisms. The 

Impact pillar prompted discussions on the expected economic, social, and environmen-

tal outcomes, including traffic reduction, effects on businesses, equity considerations 

for commuters, and monitoring and revenue reinvestment plans. Each discussion was 

moderated with guiding questions, allowing stakeholders to delve deeply into concerns 

and suggestions. After the FGD session, the qualitative data were thematically ana-

lysed. Common themes were identified by coding the discussion transcripts. 

3.3 Scenario Modelling and Analysis 

Scenario-based models were developed to project the potential impacts of congestion 

charging in KL. The simulation was constructed using an integrated transport-
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environment framework, informed by data from RTVM 2024 [25], onsite traffic counts, 

and public survey responses. Traffic volume projections were calculated using a com-

pound annual growth rate of 2%, consistent with assumptions in the PITKL 2040. The 

exponential forecasting formula [24] applied is: 

Vfuture = Vcurrent × (1 + r)n (1) 

where r = 2% and n is the number of years from the base year 2025. 

Projections were made for the Average Daily Traffic (ADT) across 24 major corri-

dors for the years 2030, 2035, 2040, and 2050. For emissions modelling, CO₂ emission 

factors were applied by vehicle and fuel type, based on standards from the UK GHG 

Protocol, and adjusted for the Malaysian traffic composition. To estimate trip-level 

emissions, an average distance of 10 km per trip was used. This figure represents a 

conservative lower-bound estimate for intra-urban travel within the CBD, ensuring rep-

resentativeness across various modes. While studies report longer average commuting 

distances, such as 19.3 km for private vehicles [26], 17 km from Futurise [27], and 

20.85 km for car users based on Numbeo [28], the 10 km benchmark was selected to 

account for modal variation, including shorter trips by motorcycles and intra-city dis-

tribution trips common within the CBD. 

Vehicle classification data (e.g., 72.45% passenger cars and 16.43% motorcycles) 

was derived from a combination of ANPR imagery and RTVM traffic composition 

data. Emissions were estimated by multiplying projected traffic volumes by modal-

weighted emission factors and trip distances. Public transport modal shift assumptions 

were incorporated based on behavioural elasticity observed in local surveys and inter-

national case studies. Assumed shifts ranged from 10–25% under moderate scenarios 

to 45–50% under optimistic conditions. Four scenarios were modelled to assess impacts 

on traffic volumes and emission outcomes: 

Scenario 1: Business-as-usual (No Charge). No congestion charging was imple-

mented. Private vehicle traffic continues to grow at recent rates (2% per year in KL), 

and public transport mode share remains around current levels (approximately 30%). 

This scenario provided a baseline for comparison, against which the benefits of other 

scenarios were measured. It is projected that congestion will worsen substantially by 

2040 unless interventions are implemented. For instance, by 2050, daily vehicles enter-

ing central KL were forecast to exceed 1.1 million, reflecting unsustainable growth. 

Scenario 2: Moderate Impact (Charge with Limited Modal Shift). A congestion 

charge is implemented with a relatively low fee, and no major new transit investments 

are initially made. This scenario assumed a modest behavioural change, where some 

drivers would forego or reschedule trips, and a small fraction would shift to existing 

public transportation. The model estimated roughly a 10% reduction in peak traffic vol-

umes into the KL city centre in response to the charge in the medium term. This was 

akin to an “average” outcome based on international experience when introducing a 

charge without accompanying measures. 
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Scenario 3: Survey-Optimistic (High Shift as indicated by Survey). This scenario 

tested an optimistic assumption derived from the public survey, where nearly half of 

current drivers might eventually switch to public transportation if a congestion charge 

were to exist. It modelled up to a 45–50% reduction in car entries. This represented an 

upper bound of impact, likely only achievable if the congestion charge were high and 

public transport could absorb a massive influx of new riders. The feasibility of this 

scenario is questionable without significant capacity expansion, but it illustrates the 

potential if public willingness is translated into action. 

Scenario 4: Integrated Policy Push (Congestion Charge + Major Transit Improve-

ments). In this scenario, congestion charging was combined with the successful imple-

mentation of KL’s long-term transit upgrades as envisioned in PITKL 2040. Here, the 

public transport mode share was assumed to rise dramatically to around 60–70% for 

city trips over the next 15–20 years through the introduction of new MRT/LRT lines, 

improved buses, and enhancements to first-mile/last-mile connectivity (funded in part 

by congestion charge revenues). The charge in this scenario works in tandem with en-

hanced alternatives, maximising its effect. The model projected traffic entering the 

CBD could drop by roughly 20–25% compared to the no-charge baseline by 2040, a 

substantial reduction, though still not as high as the optimistic survey scenario. Emis-

sions reductions were also calculated for each scenario by translating reduced vehicle 

kilometres travelled into lower CO₂ output, using standard emission factors for the Ma-

laysian urban vehicle fleet. 

The scenario results for KL were then compared to documented outcomes from es-

tablished congestion-charging cities (e.g. London, Stockholm, Singapore) to contextu-

alise the magnitude of changes. While quantitative modelling focused solely on KL, 

global benchmarks were used to infer the potential effects of a congestion charge, ad-

justed to KL’s local context. All analysis was conducted using a combination of spread-

sheet-based transport modelling and transport planning tools, with detailed calibration 

done for KL using observed traffic data. 

4 Results 

4.1 Baseline Conditions and Traffic Patterns 

Baseline analysis highlighted significant congestion in KL’s CBD, with prolonged peak 

hours and substantial daily inbound traffic volumes averaging 692,476 vehicles. The 

scenario-based modelling approach was adopted to forecast the potential impacts of 

implementing congestion charging by 2040, considering both immediate short-term ef-

fects and long-term consequences. As illustrated in Table 1, the scenario modelling 

demonstrates varying levels of traffic volume and emissions reductions, with the “Inte-

grated Policy Push” achieving a projected 20–25% decline in daily vehicle entries and 

up to 22% reduction in GHG emissions by 2040. 
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Table 1. Scenario Analysis of Congestion Charging Impacts. 

Scenario Traffic Volume 

Reduction (%) 

Projected Daily Traffic 

(2040) 

GHG Emission

Reduction (%) 

(1) Business-as-Usual 0  931,982 vehicles 0 

(2) Moderate 8 - 10 838,784 vehicles 8.5 

(3) Survey-Optimistic 45 - 50  512,590–466,000 vehicles 30 – 35  

(4) Integrated Policy 

Push 
20 - 25 745,585–698,986 vehicles

17 – 22 
 

Scenario 1: Baseline Conditions (Business-as-Usual). Under the business-as-usual 

scenario, traffic congestion in KL is projected to escalate substantially. As of the mid-

2020s, approximately 900,000 private vehicles enter the greater KL area daily, with a 

significant share travelling into the CBD. Peak-hour speeds on major arterials routinely 

fall below 20 km/h. Without intervention, daily vehicle entries into the city centre could 

exceed 1.1 million by 2050. This would further degrade traffic conditions and contrib-

ute to higher emissions from idling and slow-moving vehicles. 

Scenario 2: Moderate Impact (Charge with Limited Modal Shift). Implementing a 

modest congestion charge, without significant upgrades to public transport, is projected 

to reduce incoming private vehicle traffic by 8–10% in the short term. This reduction 

arises from marginal behavioural adjustments, such as trip rescheduling, cancellation, 

or carpooling. Over the longer term, traffic volumes may stabilise at 8–15% below the 

baseline, consistent with outcomes observed in comparable global cities. While insuf-

ficient to resolve congestion entirely, this scenario demonstrates the policy’s standalone 

potential to moderate traffic growth. 

Scenario 3: Survey-Optimistic (High Shift as indicated by Survey). Based on public 

survey responses, this scenario assumes that up to 50% of drivers might shift to public 

transport if congestion charging were introduced. Modelling indicates that such a shift 

could reduce car entries into the CBD by as much as 45–50%. However, this outcome 

is considered aspirational, as existing public transport infrastructure would not support 

such a transition without substantial capacity expansion. Nevertheless, the scenario 

highlights a significant latent public willingness to change travel behaviour under the 

right conditions. 

Scenario 4: Integrated Policy Push (Charge with Transit Expansion). This scenario 

combines congestion charging with comprehensive public transport improvements, as 

envisioned in the Kuala Lumpur Transport Master Plan (PITKL 2040). Assuming suc-

cessful implementation of new MRT and LRT lines, expanded bus coverage, and im-

proved last-mile connectivity, public transport mode share could rise to 60–70%. The 

model projects a 20–25% reduction in vehicles entering the CBD by 2040 compared to 

the baseline. While this reduction is lower than in the survey-optimistic scenario, it is 
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both achievable and transformative and aligns with the scale of impacts recorded in 

cities like Stockholm. 

Environmental Impacts Across Scenarios. All scenarios featuring reduced private 

vehicle traffic result in lower emissions. A 10% traffic reduction yields modest declines 

in CO₂ and air pollutants, while the integrated policy scenario could deliver emissions 

reductions in the range of 20% or more within the charged zone. These environmental 

benefits reinforce congestion pricing as a dual-purpose strategy for managing traffic 

and advancing climate and public health objectives. 

4.2 Public Acceptance and Behavioural Responses 

The prospect of congestion charging in KL elicited mixed reactions from the public, 

reflecting both willingness to change and concern over potential downsides. Survey 

data suggested a significant openness to mode shifting if a charge were implemented. 

Approximately 40–50% of KL drivers surveyed indicated they would consider switch-

ing from private vehicles to public transport for their city trips once a congestion charge 

made driving more costly. This finding indicates a latent willingness among many com-

muters to alter their behaviour, provided viable alternatives are available. It reinforces 

the idea that a well-designed charging scheme could serve as a nudge for a substantial 

minority of travellers to move out of cars, which is consistent with the moderate traffic 

reductions projected by the model. Notably, younger respondents and those already 

experiencing the worst congestion delays showed a higher inclination to switch, hinting 

that frustration with current conditions could translate into acceptance of a policy prom-

ising relief. 

On the other hand, public acceptance of a new congestion fee is far from guaranteed. 

Many respondents, including some who acknowledged the congestion problem, voiced 

concerns about the personal financial impact of congestion charges. A common worry 

is that such charges could significantly increase the cost of commuting, especially for 

those who have no convenient public transport access and must continue driving. Scep-

ticism was also noted about the government’s ability to use the revenue effectively, 

with some participants said they would only support congestion charging if they could 

trust that the funds would be transparently reinvested into improving public transport 

and not diverted elsewhere. Overall, the public sentiment can be summarised as cau-

tiously receptive to the idea of congestion pricing’s benefits but wary about its imple-

mentation details and equitable impact. This implies that public education and phased 

implementation may be necessary to build broader support. 

4.3 Stakeholder Insights 

Stakeholders in KL, ranging from city officials to business owners, largely agreed that 

congestion charging could be a useful tool to manage traffic, but only if certain precon-

ditions are met. Foremost, stakeholders stressed the need to strengthen public transport 

alternatives in tandem. There was a strong consensus that without greatly improved 

trains, buses, and feeder services, drivers would have little choice but to pay the charge 

and continue driving, limiting the scheme’s effectiveness and hurting public 
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acceptance. Stakeholders also anticipated pushback from businesses in the charged 

zone, who fear reduced customer access or increased delivery costs. Table 2 presents 

an overview of stakeholder perspectives, revealing contrasting priorities that must be 

addressed in implementation planning. 

Table 2. Stakeholder Perspectives on Congestion Charging. 

Stakeholder Group Acceptance Level Key Supporting Factors Major Concerns  

Government Agen-

cies 
High 

Revenue generation, 

congestion manage-

ment 

Enforcement chal-

lenges, political 

viability 

Public Transport 

Operators 
High 

Increased ridership, op-

erational efficiency 

Infrastructure 

readiness, capac-

ity constraints 

Business Commu-

nity 
Moderate 

Improved traffic flow, 

economic productivity 

Increased opera-

tional costs 

Civil Society/Envi-

ronment 
High 

Emissions reduction, 

improved air quality 

Social equity 

General Public Low 
Travel time savings, 

environmental benefits

Financial burden, 

reliability of alter-

natives 
 

Beyond general support for congestion charging in principle, stakeholders raised 

specific implementation hurdles that merit detailed consideration. One critical concern 

is institutional fragmentation, with responsibilities divided among multiple agencies, 

which could lead to coordination delays and conflicting priorities, thereby hindering 

the effective rollout. Stakeholders also emphasised the need for legal reform, particu-

larly to enable legislative authority to levy congestion fees, enforce compliance, and 

ring-fence revenues for reinvestment in transport. Technical barriers were identified, 

including the readiness of digital payment platforms, ANPR/RFID integration, and en-

forcement mechanisms that protect privacy while ensuring fairness. From a user stand-

point, stakeholders representing low-income communities and essential service provid-

ers stressed the potential for financial strain and the need for exemptions, subsidies, or 

tiered pricing to maintain equity. Business owners within the CBD voiced concerns 

about reduced foot traffic and proposed delivery time windows or tax incentives as 

mitigation measures. Public trust was repeatedly cited as a make-or-break factor: trans-

parent communication, third-party audits of revenue use, and visible public transport 

improvements are essential for gaining support. These perspectives underscore the need 

for a phased and participatory approach, including pilot zones, stakeholder advisory 

panels, and iterative feedback loops, to address concerns and align diverse interests 

under a shared vision for urban mobility. To address this, it was suggested that the 

scheme be introduced alongside measures to mitigate business impacts (for example, 

delivery vehicle time-window permits or tax incentives). The KL group highlighted the 

importance of communications: a proactive, transparent public communication 
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campaign should accompany any policy rollout, emphasising the scheme’s benefits 

(e.g., less congestion, shorter travel times, pollution reduction) and concretely showing 

how revenue will improve the city’s transport. They noted that early engagement with 

communities and stakeholders could identify concerns and build trust, for instance, 

working with delivery companies, market traders, and resident associations in the city 

centre before finalising the charge design. In summary, KL stakeholders were condi-

tionally supportive, seeing the congestion charge as feasible if executed with care to 

ensure public buy-in, adequate transit options, and business-friendly adjustments. 

5 Discussion 

5.1 Feasibility and Strategic Fit within Urban Transport Plans 

The study finds that the feasibility of implementing congestion charging in KL is prom-

ising from both technical and urban planning standpoints. Though modest, the projected 

8–10% reduction in traffic volume aligns with the objectives of the Kuala Lumpur Traf-

fic Master Plan (PITKL 2040) to ease congestion and encourage public transport usage 

[21]. This anticipated reduction would not only improve travel efficiency but also po-

tentially contribute to road safety through decreased road crash risk. Moreover, the en-

vironmental benefits of reduced emissions further support KL’s sustainability goals. 

The study’s behavioural assumptions, derived from stated-preference surveys, align 

with elasticity ranges observed in cities such as London, Milan, and Stockholm, where 

price-induced mode shift ranged from 10% to 25%, depending on fare level and public 

transport availability. For instance, in London’s central congestion charge scheme, ap-

proximately 17% of drivers shifted to alternative modes following the implementation 

of the charge, primarily influenced by perceived cost, travel time savings, and improve-

ments in public transport quality. Stockholm’s trial phase revealed a notable shift even 

among initially resistant groups, as real-world benefits (reduced travel times, better air 

quality) reinforced behavioural adaptation. To deepen the behavioural modelling in KL, 

future studies could incorporate discrete choice models or agent-based simulations that 

capture heterogeneity in user preferences, income sensitivity, and habitual travel pat-

terns. Integrating these with KL-specific psychographics and spatial data would en-

hance predictive accuracy and enable policymakers to design tiered or dynamic pricing 

strategies that better align with commuter response profiles. These insights underscore 

that the effectiveness of congestion charging policies hinges not just on infrastructure 

but on a nuanced understanding of commuter behaviour within the local sociocultural 

context. 

5.2 Catalytic Role of Congestion Charging in Transport System Reform 

Beyond its immediate impact on traffic volumes, congestion charging could catalyse 

broader transport improvements [22]. Using generated revenue for public transport in-

frastructure, such as expanding rail lines, improving bus service frequency, and enhanc-

ing facilities for walking and cycling, can create a virtuous cycle that reduces car de-

pendence [23]. As observed in cities like London and Singapore, a sustainable modal 
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shift becomes more achievable when alternative modes are made more attractive [22]. 

Thus, congestion charging should not be seen merely as a demand management tool 

but as a core enabler of long-term urban mobility transformation. 

5.3 Key Implementation Challenges 

The study identifies several critical barriers and enablers to successful deployment, par-

ticularly in relation to the adequacy of public transport, technological infrastructure, 

implementation strategy, and public communication. The effectiveness of congestion 

pricing is inseparable from the adequacy of public transport. Without accessible, relia-

ble, and affordable alternatives, motorists may perceive congestion charges as punitive 

rather than reformative. Therefore, parallel investments must prioritise rail expansions, 

improvements to bus networks, and enhancements in first- and last-mile connectivity. 

It is essential that dedicated funding streams from charge revenues are earmarked to 

support these public transport upgrades. 

Effective implementation also requires advanced technological systems, including 

vehicle detection, electronic billing, and enforcement mechanisms. Integration with ex-

isting platforms, such as Radio-Frequency Identification (RFID) tags, could simplify 

deployment. However, substantial capital and operational investments are necessary, 

alongside the development of institutional capacity to support system maintenance, up-

grades, and data protection. 

A phased and iterative rollout, beginning with pilot testing, can build both technical 

experience and public confidence. Continuous monitoring of traffic data, public 

transport usage, and user feedback during the pilot phase will provide valuable insights 

for adjustments prior to wider city-scale implementation. 

Public support is a critical success factor. Strategic communication efforts must em-

phasise transparency, the benefits of the scheme, and mechanisms for accountability. 

To address concerns of fairness, equity-focused measures—such as tiered pricing, ex-

emptions for essential services, and rebates for lower-income groups—should be incor-

porated. Engagement with the public must extend beyond the planning phase, continu-

ing throughout implementation and reinforced by visible reinvestment in public 

transport improvements. 

5.4 Institutional and Political Considerations 

Institutional coordination is essential. Multiple agencies, such as KL City Hall, the Min-

istry of Transport, and the Ministry of Federal Territories, must align policies, synchro-

nise timelines, and share data. Political leadership must communicate a compelling vi-

sion of urban transformation, positioning congestion charging as part of a broader 

movement toward a modern, efficient, and liveable KL. Framing the policy as a neces-

sary step in KL’s development, rather than a punitive measure, will help sustain politi-

cal will. 
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6 Conclusion 

This study suggests that congestion charging in KL is technically and strategically fea-

sible, provided it is embedded within an enabling policy and a legal and infrastructural 

ecosystem. The anticipated benefits, which include reduced traffic congestion, lower 

emissions, improved road safety, and enhanced public transport, are substantial and 

consistent with international evidence. The importance and efficiency of public 

transport cannot be overstated, as it plays a crucial role in alleviating congestion and 

providing a viable alternative to private vehicle use. Successful implementation will 

require legal reform, capacity-building, stakeholder engagement, and sustained politi-

cal commitment. With proper sequencing of investments and strong institutional col-

laboration, congestion charging could mark a pivotal step toward sustainable urban mo-

bility in Malaysia. This research contributes foundational insights and policy guidance 

for moving from concept to implementation. Future research should explore dynamic 

modelling of route-level effects, logistics system impacts, and integration with carbon 

pricing or vehicle electrification policies. 
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the content of this article. 
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