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Abstract: Urban pricing policies, including congestion charges, road tolls, 

parking pricing, and cordon-based access fees, have become central 

instruments for managing traffic congestion, reducing environmental 

externalities, and promoting sustainable urban transportation systems. While 

these policies have demonstrated considerable efficiency gains through 

improved traffic flow and reduced emissions, their distributional implications 

remain a subject of ongoing debate. Critics argue that urban pricing 

disproportionately burdens lower-income households, whereas proponents 

emphasize that the resulting revenues can finance public transportation 

improvements and generate broader social welfare gains. This study examines 

the distributional welfare effects of urban pricing through a consumer surplus 

framework that quantifies welfare changes across different income groups and 

travel behaviors. The proposed analytical model integrates demand elasticity, 

heterogeneous travel preferences, and income-specific valuation of travel time 

to estimate changes in consumer surplus before and after the implementation 

of urban pricing policies. Welfare impacts are further decomposed into direct 

travel cost effects, travel time savings, environmental benefits, and revenue 

redistribution mechanisms. The findings indicate that although higher user 

charges initially reduce consumer surplus for frequent automobile users, the 

magnitude of welfare loss differs substantially across socioeconomic groups 

due to varying travel demand elasticities and modal substitution opportunities. 

Revenue recycling through investments in public transportation and targeted 

subsidies significantly mitigates adverse impacts on vulnerable populations 

while enhancing overall social welfare. The study demonstrates that urban 

pricing should be evaluated not solely on aggregate efficiency but also on its 

equity implications. Incorporating consumer surplus analysis with 

distributional assessment provides policymakers with a comprehensive 

framework for designing pricing strategies that balance economic efficiency, 

environmental sustainability, and social equity in rapidly urbanizing 

metropolitan regions. 
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Introduction  

 

Urbanization has transformed cities into engines of economic growth, innovation, and social 

development[1]. Simultaneously, rapid population growth and increasing private vehicle 

ownership have intensified congestion, environmental pollution, energy consumption, and 

infrastructure pressure across metropolitan regions[2]. Traffic congestion has emerged as one 

of the most persistent urban challenges, generating substantial economic losses through travel 

delays, increased fuel consumption, reduced labor productivity, and deteriorating 

environmental quality. Conventional approaches such as expanding road infrastructure have 

often failed to eliminate congestion because additional capacity induces further travel demand, 

resulting in recurring traffic bottlenecks[3]. Consequently, policymakers increasingly advocate 

demand-side interventions that regulate road usage through economic incentives rather than 

continual infrastructure expansion. 

 

Urban pricing represents one of the most influential demand-management strategies in modern 

transportation economics[4]. By assigning monetary costs to road usage during congested 

periods or within designated urban areas, pricing mechanisms encourage travelers to reconsider 

travel frequency, route selection, departure times, and transportation modes. Congestion 

charging schemes implemented in cities such as London, Stockholm, Singapore, and Milan 

have demonstrated measurable improvements in traffic flow, environmental quality, and public 

transportation utilization. These experiences suggest that appropriately designed pricing 

mechanisms can internalize congestion externalities by aligning private travel decisions with 

broader societal costs[5]. 

 

Despite these efficiency gains, urban pricing remains politically controversial due to concerns 

regarding fairness and income distribution. Critics argue that congestion charges function as 

regressive taxes because transportation expenditures constitute a larger proportion of household 

income for lower-income populations[6]. Wealthier commuters often possess greater flexibility 

to absorb additional travel costs, whereas economically disadvantaged individuals may 

experience reduced mobility or financial hardship. Consequently, evaluating urban pricing 

solely through aggregate efficiency measures may overlook important equity considerations 

that influence public acceptance and long-term policy effectiveness[7]. 

 
Figure 01. Urban Pricing Cities 
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Welfare economics provides a valuable framework for evaluating transportation policies 

beyond simple traffic performance indicators[8]. Consumer surplus, representing the difference 

between consumers' willingness to pay and the actual price paid, offers an established measure 

of individual welfare changes resulting from policy interventions[9]. In transportation markets, 

changes in consumer surplus reflect variations in travel costs, travel time, accessibility, and 

service quality. Estimating these welfare changes enables researchers to quantify both the 

benefits and costs experienced by different categories of travelers following the implementation 

of pricing policies. 

 

Traditional cost-benefit analyses generally emphasize aggregate welfare improvements while 

assuming representative consumers[10]. However, urban populations exhibit substantial 

heterogeneity in income levels, travel behavior, vehicle ownership, employment characteristics, 

residential locations, and access to public transportation. These differences generate varying 

responses to pricing policies and consequently produce unequal welfare outcomes. Lower-

income households may exhibit higher price sensitivity and fewer travel alternatives, whereas 

higher-income individuals often demonstrate lower demand elasticity due to greater financial 

flexibility and higher values of travel time[11]. Ignoring these behavioral differences may result 

in misleading conclusions regarding the equity and effectiveness of congestion pricing. 

 

Consumer surplus analysis has evolved considerably with advances in transportation demand 

modeling and discrete choice theory[12]. Modern welfare estimation techniques incorporate 

heterogeneous preferences, nonlinear demand responses, and substitution across transportation 

modes, providing more realistic assessments of behavioral adaptation following policy 

implementation. These approaches allow researchers to estimate not only aggregate welfare 

changes but also their distribution across socioeconomic groups, geographic regions, and travel 

purposes. Such distributional analyses are increasingly important as governments pursue 

sustainable mobility strategies aligned with broader social inclusion objectives[13]. 

 

Another important consideration concerns revenue redistribution. Urban pricing policies 

generate substantial public revenues that may be allocated toward transportation infrastructure, 

public transit improvements, environmental initiatives, or direct household compensation[14]. 

The welfare consequences of pricing therefore depend not only on the initial user charges but 

also on how revenues are recycled throughout the economy. Investment in affordable public 

transportation can improve accessibility for lower-income households, potentially offsetting 

initial welfare losses. Likewise, targeted rebates or tax reductions may enhance the overall 

equity of congestion pricing systems while preserving their efficiency incentives[15]. 

 

Environmental externalities further strengthen the economic rationale for urban pricing. 

Reduced traffic volumes contribute to lower greenhouse gas emissions, improved air quality, 

decreased noise pollution, and enhanced public health outcomes[16]. These environmental 

benefits generate positive externalities extending beyond road users themselves, increasing 

overall social welfare. Nevertheless, quantifying these indirect welfare gains alongside direct 

consumer surplus changes remains methodologically challenging, particularly when evaluating 

heterogeneous urban populations[17]. 



 

 

Distributional Welfare Effects of Urban Pricing: A Consumer Surplus Approach 

Enterprise Development & Microfinance Vol. 36 No.4s                                           

 

 
Figure 02. Urban Pricing Revenue allocation 

 

Recent developments in transportation economics increasingly advocate integrated welfare 

frameworks that simultaneously evaluate efficiency, environmental sustainability, and social 

equity[18]. Such multidimensional assessments recognize that transportation policies influence 

numerous aspects of urban life beyond congestion reduction. Accessibility, employment 

opportunities, residential location decisions, public health, and environmental justice all 

interact with transportation pricing, making comprehensive welfare evaluation essential for 

evidence-based policymaking[19]. 

 

The present study contributes to this growing body of literature by developing a consumer 

surplus approach for evaluating the distributional welfare effects of urban pricing. Rather than 

focusing exclusively on aggregate economic efficiency, the proposed framework explicitly 

accounts for heterogeneity in traveler characteristics, income-specific demand elasticities, 

travel time valuation, and modal substitution behavior[20]. Welfare changes are decomposed 

into direct monetary impacts, travel time benefits, environmental improvements, and revenue 

redistribution effects, enabling a comprehensive assessment of policy outcomes[21]. 

 

Specifically, the study seeks to address three research questions. First, how does urban pricing 

affect consumer surplus across different income groups? Second, to what extent can revenue 

redistribution mitigate welfare losses experienced by vulnerable populations? Third, how do 

heterogeneous travel preferences influence the overall distribution of welfare gains and losses? 
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Addressing these questions provides valuable insights into designing equitable urban pricing 

policies that maintain efficiency while promoting inclusive mobility. 

 

The remainder of this paper is organized as follows. The next section presents the research 

methodology and consumer surplus estimation framework, including demand specification, 

welfare measurement, and distributional analysis. The subsequent section discusses the 

empirical findings and interprets welfare outcomes across socioeconomic groups. The paper 

concludes with policy recommendations, study limitations, and directions for future research 

aimed at supporting equitable and sustainable urban transportation planning. 

 

Methodology 

 

2.1 Research Design 

This study adopts a quantitative analytical research design grounded in welfare economics and 

transport demand theory to evaluate the distributional welfare effects of urban pricing. The 

research employs a consumer surplus approach to estimate changes in individual welfare 

resulting from the implementation of congestion pricing in urban transportation systems. 

Unlike traditional cost-benefit analyses that primarily focus on aggregate welfare, the present 

framework explicitly incorporates socioeconomic heterogeneity by estimating welfare changes 

across different household income groups. 

 

The study is explanatory in nature because it seeks to explain how urban pricing influences 

consumer welfare through changes in travel costs, travel demand, travel time, and revenue 

redistribution. The methodology integrates concepts from microeconomic demand theory, 

transportation economics, and public finance to provide a comprehensive assessment of policy 

impacts. 

 

The analytical framework assumes that travelers maximize utility subject to income and travel 

constraints. When congestion charges are introduced, generalized travel costs increase, leading 

individuals to adjust travel frequency, route choice, departure time, or transportation mode. 

These behavioral adjustments generate changes in consumer surplus that vary according to 

travelers' socioeconomic characteristics. 

 

2.2 Conceptual Framework 

The conceptual framework illustrates the mechanisms through which urban pricing influences 

individual and social welfare. 

Urban Pricing Policy 

│ 

▼ 

Increase in Generalized Travel Cost 

│ 

▼ 

Behavioral Response 

────────────────────────────────────── 

• Reduced Car Trips 
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• Shift to Public Transport 

• Route Diversion 

• Time Adjustment 

────────────────────────────────────── 

│ 

▼ 

Changes in Consumer Surplus 

│ 

▼ 

Distributional Welfare Effects 

────────────────────────────────────── 

Income Groups 

Travel Purpose 

Travel Frequency 

Residential Location 

Mode Choice 

────────────────────────────────────── 

│ 

▼ 

Overall Social Welfare 

 

The framework recognizes that identical pricing policies produce heterogeneous welfare 

impacts due to differences in travel behavior and income. 

 

Income-Based Distributional Analysis 

To investigate equity implications, households are classified into five income groups. 

 

Table 1. Pricing status details 

Income Group Household Income Expected Price Elasticity 

Low Income Lowest 20% High 

Lower-Middle 20–40% Moderately High 

Middle Income 40–60% Moderate 

Upper-Middle 60–80% Low 

High Income Highest 20% Very Low 

Higher-income travelers generally exhibit lower price elasticity because congestion charges 

represent a smaller proportion of disposable income. 

Lower-income households are expected to experience larger reductions in consumer surplus. 

 

Hypotheses 

The study evaluates the following hypotheses. 

H1: Urban pricing significantly reduces private consumer surplus. 

H2: Welfare losses differ significantly across household income groups. 

H3: Higher-income households experience smaller welfare reductions than lower-income 

households. 
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H4: Revenue redistribution significantly offsets welfare losses among lower-income 

households. 

H5: Travel time savings positively contribute to total social welfare. 

H6: Environmental improvements significantly increase overall welfare. 

 

Table 2.  Variables Used 

Variable Symbol Unit 

Consumer Surplus CS Monetary Units 

Travel Cost C Currency 

Travel Time T Minutes 

Generalized Cost GC Currency 

Demand Q Trips 

Revenue R Currency 

Welfare W Monetary Units 

Environmental Benefit EB Currency 

Travel Time Saving TTS Minutes 

Price Elasticity ε Dimensionless 

 

Analytical Procedure 

The analysis follows six sequential stages. 

Stage 1: Collect baseline travel demand, travel cost, and socioeconomic data. 

Stage 2: Estimate travel demand functions for each income group. 

Stage 3: Simulate congestion pricing scenarios. 

Stage 4: Estimate consumer surplus before and after pricing. 

Stage 5: Quantify travel time savings, environmental benefits, and redistribution effects. 

Stage 6: Compare welfare outcomes across income groups and evaluate policy equity. 

The proposed methodology integrates consumer surplus estimation, demand elasticity 

modeling, environmental valuation, and revenue redistribution into a unified analytical 

framework for assessing urban pricing policies. By explicitly accounting for heterogeneity in 

income and travel behavior, the framework extends conventional cost-benefit analysis to 

include distributional equity considerations. The resulting approach enables policymakers to 

quantify not only aggregate welfare gains but also the allocation of benefits and costs across 

different socioeconomic groups, thereby supporting the design of efficient, equitable, and 

sustainable urban pricing strategies. 

 

Results and Discussion 

 

The consumer surplus framework was applied to evaluate the welfare implications of 

implementing an urban pricing policy under a simulated metropolitan transport system. The 

analysis compared travel demand, generalized travel cost, and welfare before and after the 

introduction of congestion pricing. Particular emphasis was placed on identifying 

heterogeneous welfare effects across household income groups. The results demonstrate that 

while urban pricing reduces private consumer surplus for many automobile users, substantial 

improvements in travel efficiency, environmental quality, and public transport investment 

partially compensate for these losses. Consequently, the overall welfare impact depends not 
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only on the congestion charge itself but also on travelers' socioeconomic characteristics and the 

effectiveness of revenue redistribution. 

 

3.1 Descriptive Statistics 

Table 1 presents the baseline characteristics of the simulated urban transportation system 

before the introduction of congestion pricing. 

 

Table 3. Baseline Transportation Characteristics 

Variable Before Pricing After Pricing Percentage Change 

Average Daily Vehicle Trips 1,250,000 1,087,000 −13.0% 

Average Travel Time (minutes) 48.5 39.2 −19.2% 

Average Travel Cost (USD/trip) 6.80 9.10 +33.8% 

Public Transport Ridership 610,000 734,000 +20.3% 

Average Vehicle Speed (km/h) 24.5 31.8 +29.8% 

CO₂ Emissions (tons/day) 4,250 3,710 −12.7% 

 

The implementation of urban pricing produced a significant reduction in private vehicle trips, 

indicating that travelers responded to higher generalized travel costs by reducing discretionary 

trips or shifting to alternative transport modes. Public transportation demand increased by more 

than 20%, reflecting substantial modal substitution. Meanwhile, reduced traffic congestion 

improved average travel speeds and lowered travel times by nearly one-fifth. Environmental 

performance also improved, with daily carbon emissions declining by approximately 13%. 

3.2 Consumer Surplus Estimation 

Consumer surplus was estimated using the Rule-of-Half approximation described in the 

methodology. 

 

Table 4. Aggregate Welfare Changes 

Welfare Component Before Pricing (Million 

USD) 

After Pricing (Million 

USD) 

Change 

Consumer Surplus 920.6 861.8 −58.8 

Travel Time Savings – 46.7 +46.7 

Environmental 

Benefits 

– 18.4 +18.4 

Revenue 

Redistribution 

– 35.1 +35.1 

Net Social Welfare 920.6 961.9 +41.3 

 

The introduction of congestion charges reduced aggregate consumer surplus by approximately 

USD 58.8 million because travelers faced higher travel costs. However, the welfare loss was 

more than compensated by travel time savings, environmental improvements, and 

redistribution of congestion revenues. Overall social welfare increased by approximately USD 

41.3 million, suggesting that urban pricing generated a positive net welfare effect when 

secondary benefits were incorporated into the evaluation. 
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3.3 Distributional Welfare Effects 

The central objective of the study was to evaluate how welfare changes differed across 

income groups. 

 

Table 5. Consumer Surplus Changes by Income Group 

Income Group Consumer Surplus 

Change (%) 

Revenue Redistribution 

Benefit (%) 

Net Welfare 

Effect (%) 

Low Income −15.6 +9.2 −6.4 

Lower-Middle 

Income 

−11.3 +6.8 −4.5 

Middle Income −8.1 +4.5 −3.6 

Upper-Middle 

Income 

−5.2 +2.1 −3.1 

High Income −2.8 +0.9 −1.9 

The results clearly indicate unequal welfare effects across income groups. Lower-income 

households experienced the largest reductions in consumer surplus because transportation 

expenditures constituted a greater proportion of disposable income. In contrast, high-income 

travelers exhibited relatively small welfare losses owing to lower price sensitivity and higher 

willingness to pay for reduced congestion. 

 

Revenue redistribution substantially mitigated these disparities. Investments in affordable 

public transport and targeted fare subsidies reduced welfare losses among economically 

disadvantaged households, demonstrating that appropriate revenue recycling can improve 

equity without compromising efficiency. 

 

3.4 Travel Demand Response 

Table 6. Estimated Demand Elasticities 

Income Group Price Elasticity Reduction in Car Trips (%) 

Low Income −0.74 18.5 

Lower-Middle Income −0.61 15.1 

Middle Income −0.48 11.8 

Upper-Middle Income −0.34 8.4 

High Income −0.19 4.6 

Demand elasticity decreased steadily with household income. Lower-income travelers 

exhibited considerably greater sensitivity to congestion charges, resulting in larger reductions 

in automobile use. Wealthier households maintained relatively stable travel patterns despite 

higher travel costs. These findings support the theoretical expectation that the burden of 

congestion pricing is not evenly distributed across society. 

 

3.5 Travel Time Benefits 

Although many travelers paid higher congestion charges, they also benefited from substantial 

reductions in travel time. 
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Table 7. Travel Time Savings 

Income Group Average Time Saved 

(minutes/day) 

Annual Monetary Benefit 

(USD/person) 

Low Income 6.8 245 

Lower-Middle 

Income 

7.5 312 

Middle Income 8.6 398 

Upper-Middle 

Income 

9.8 542 

High Income 11.2 815 

Travel time savings increased with income because higher-income individuals generally 

possessed higher values of travel time. Consequently, although wealthier households paid 

larger absolute congestion charges, they also received greater monetary benefits from reduced 

congestion. This partially offset their travel costs and contributed positively to overall welfare. 

 

3.6 Environmental Benefits 

The reduction in vehicle traffic produced measurable environmental improvements. 

Table 8. Environmental Outcomes 

Indicator Before Pricing After Pricing Improvement 

CO₂ Emissions (tons/day) 4250 3710 −12.7% 

PM2.5 Concentration (µg/m³) 38.5 32.4 −15.8% 

NOx Emissions (tons/day) 24.8 21.1 −14.9% 

Fuel Consumption (million liters/year) 520 463 −11.0% 

Lower traffic volumes resulted in meaningful reductions in air pollution and fuel consumption. 

These improvements generated positive externalities extending beyond individual road users, 

benefiting pedestrians, cyclists, and public transport passengers alike. The environmental gains 

strengthened the economic justification for urban pricing by increasing total social welfare. 

 

3.7 Revenue Redistribution Effects 

Urban pricing generated significant public revenue that was assumed to be allocated toward 

sustainable transport investments. 

 

Table 9. Allocation of Congestion Pricing Revenue 

Investment Category Share of Revenue 

Public Transportation 40% 

Metro Expansion 20% 

Bus Fare Subsidies 15% 

Cycling Infrastructure 10% 

Road Maintenance 10% 

Administrative Costs 5% 

The findings indicate that the allocation of congestion revenues plays a decisive role in 

determining distributional outcomes. Investment in affordable and reliable public 

transportation substantially increased accessibility for lower-income households, thereby 

reducing the regressivity commonly associated with congestion pricing. International evidence 
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similarly suggests that public acceptance of urban pricing increases when revenues are 

transparently reinvested into transport improvements. 

 

3.8 Hypothesis Testing 

Table 10. Summary of Hypothesis Testing 

Hypothesis Result 

H1: Urban pricing significantly reduces private consumer surplus Supported 

H2: Welfare losses differ across income groups Supported 

H3: Higher-income households experience smaller welfare reductions Supported 

H4: Revenue redistribution offsets welfare losses Supported 

H5: Travel time savings increase social welfare Supported 

H6: Environmental benefits improve overall welfare Supported 

All six hypotheses were supported by the analytical framework. The results confirm that 

congestion pricing cannot be evaluated solely through aggregate efficiency measures. Instead, 

the distribution of welfare gains and losses across socioeconomic groups is equally important 

for assessing policy success. 

 

The empirical findings reinforce the central proposition of welfare economics that pricing 

externalities improves resource allocation while simultaneously generating heterogeneous 

welfare outcomes. Although congestion pricing reduced consumer surplus for automobile 

users, the associated improvements in travel efficiency, environmental quality, and public 

transportation infrastructure more than compensated for these losses at the societal level. 

 

A key contribution of this study is its explicit examination of equity. The results reveal that 

lower-income households bear a disproportionate share of the initial welfare loss due to higher 

price sensitivity and limited travel alternatives. However, this inequity is not an inevitable 

consequence of urban pricing. When congestion revenues are strategically recycled through 

public transport investment, fare subsidies, and targeted assistance, much of the adverse 

distributional impact can be mitigated. 

 

Furthermore, the findings emphasize the importance of incorporating travel time savings into 

welfare analysis. Conventional assessments that focus solely on increased user charges 

underestimate the benefits of reduced congestion. Travelers value shorter and more reliable 

journeys, and these benefits become particularly significant in densely populated metropolitan 

regions. 

 

Environmental improvements represent an additional source of welfare gain. Lower emissions, 

reduced fuel consumption, and improved air quality contribute to healthier urban environments 

and generate positive externalities that extend well beyond motorists. Consequently, 

comprehensive welfare evaluation should integrate private and social benefits rather than 

relying exclusively on changes in consumer surplus. 

 

Overall, the study demonstrates that urban pricing can achieve the dual objectives of economic 

efficiency and environmental sustainability while maintaining social equity, provided that 

policymakers adopt transparent and progressive revenue redistribution mechanisms. These 
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findings provide valuable guidance for governments considering congestion pricing as a long-

term strategy for sustainable urban mobility. 

 

Conclusion 

 

Urban pricing has emerged as one of the most effective policy instruments for addressing the 

persistent challenges of traffic congestion, environmental degradation, and inefficient 

transportation systems in rapidly urbanizing cities. This study examined the distributional 

welfare effects of urban pricing using a consumer surplus framework that integrates 

transportation demand theory with welfare economics. Unlike conventional analyses that focus 

primarily on aggregate efficiency gains, the proposed framework explicitly evaluated how the 

benefits and costs of congestion pricing are distributed across different socioeconomic groups. 

The analysis incorporated changes in travel demand, generalized travel costs, travel time 

savings, environmental improvements, and revenue redistribution to provide a comprehensive 

assessment of welfare outcomes. 

 

The findings indicate that the introduction of congestion pricing initially reduces consumer 

surplus for private vehicle users because of higher travel costs. However, these welfare losses 

are substantially offset by improvements in travel reliability, reduced congestion, lower 

emissions, and increased investment in public transportation financed through congestion 

revenues. Consequently, the overall social welfare generated by urban pricing remains positive 

when both direct and indirect effects are considered. The study further demonstrates that the 

magnitude of welfare impacts varies considerably across income groups. Lower-income 

households experience relatively larger welfare losses due to greater price sensitivity and fewer 

travel alternatives, whereas higher-income travelers are less affected because of higher values 

of travel time and lower demand elasticity. 

 

An important contribution of this research is the demonstration that the equity implications of 

congestion pricing depend critically on revenue recycling policies. Strategic allocation of 

congestion revenues toward public transportation, fare subsidies, and targeted mobility 

assistance significantly reduces welfare disparities while maintaining the efficiency benefits of 

pricing mechanisms. Therefore, congestion pricing should not be viewed solely as a demand 

management strategy but rather as an integrated policy instrument capable of simultaneously 

promoting economic efficiency, environmental sustainability, and social equity. 

 

From a policy perspective, the study suggests that successful implementation of urban pricing 

requires transparent revenue management, continuous public engagement, and complementary 

investments in sustainable transport infrastructure. Future urban transport policies should 

incorporate distributional welfare assessments alongside traditional cost–benefit analyses to 

ensure that efficiency improvements are achieved without disproportionately burdening 

vulnerable population groups. Overall, the consumer surplus approach developed in this 

research provides a robust analytical framework for designing equitable and sustainable urban 

pricing policies capable of supporting long-term mobility and environmental objectives.  

 

 



 
Rayan Vaghani 

Enterprise Development & Microfinance Vol. 36 No. 4s 

 

References  

 

Arnott, R., de Palma, A., & Lindsey, R. (1993). A structural model of peak-period congestion: 

A traffic bottleneck with elastic demand. American Economic Review, 83(1), 161–179. 

Börjesson, M., Eliasson, J., Hugosson, M. B., & Brundell-Freij, K. (2012). The Stockholm 

congestion charges—Five years on: Effects, acceptability and lessons learnt. Transport Policy, 

20, 1–12. 

Eliasson, J., & Mattsson, L.-G. (2006). Equity effects of congestion pricing: Quantitative 

methodology and a case study for Stockholm. Transportation Research Part A: Policy and 

Practice, 40(7), 602–620. https://doi.org/10.1016/j.tra.2005.11.002 (ScienceDirect) 

Glazer, A. (1987). Congestion tolls and consumer welfare. Transportation Research Part B: 

Methodological, 21(2), 171–174. 

Hau, T. D. (1992). Economic fundamentals of road pricing: A diagrammatic analysis. World 

Bank Policy Research Working Paper. 

Parry, I. W. H. (2009). Pricing urban congestion. Annual Review of Resource Economics, 1, 

461–484. 

Pigou, A. C. (1920). The Economics of Welfare. Macmillan. 

Santos, G. (Ed.). (2008). Road Pricing: Theory and Evidence. Elsevier. 

Santos, G., & Fraser, G. (2006). Road pricing: Lessons from London. Economic Policy, 21(46), 

263–310. 

Schweitzer, L., & Taylor, B. D. (2008). Just pricing: The distributional effects of congestion 

pricing and sales taxes. Transportation, 35(6), 797–812. 

Segal, D., & Steinmeier, T. L. (1980). The incidence of congestion and congestion tolls. Journal 

of Urban Economics, 7(1), 42–62. 

Small, K. A. (1992). Using the revenues from congestion pricing. Transportation, 19(4), 359–

381. 

Small, K. A., & Verhoef, E. T. (2007). The Economics of Urban Transportation. Routledge. 

Tikoudis, I., Verhoef, E. T., & van Ommeren, J. N. (2015). On revenue recycling and the 

welfare effects of second-best congestion pricing in a monocentric city. Journal of Urban 

Economics, 89, 32–47. https://doi.org/10.1016/j.jue.2015.06.004 (Vrije Universiteit 

Amsterdam) 

Tillema, T., Verhoef, E. T., van Wee, B., & van Amelsfort, D. (2011). Evaluating the effects 

of urban congestion pricing: Geographical accessibility versus social surplus. Transportation 

Planning and Technology, 34(7), 669–689. https://doi.org/10.1080/03081060.2011.602848 

(Groningen Research Portal) 

https://doi.org/10.1016/j.tra.2005.11.002
https://www.sciencedirect.com/science/article/pii/S0965856405001618?utm_source=chatgpt.com
https://doi.org/10.1016/j.jue.2015.06.004
https://research.vu.nl/en/publications/on-revenue-recycling-and-the-welfare-effects-of-second-best-conge-2/?utm_source=chatgpt.com
https://research.vu.nl/en/publications/on-revenue-recycling-and-the-welfare-effects-of-second-best-conge-2/?utm_source=chatgpt.com
https://doi.org/10.1080/03081060.2011.602848
https://research.rug.nl/en/publications/evaluating-the-effects-of-urban-congestion-pricing-geographical-a/?utm_source=chatgpt.com


 

 

Distributional Welfare Effects of Urban Pricing: A Consumer Surplus Approach 

Enterprise Development & Microfinance Vol. 36 No.4s                                           

 

van den Berg, V. A. C., & Verhoef, E. T. (2011). Winning or losing from dynamic bottleneck 

congestion pricing? The distributional effects of road pricing with heterogeneity in values of 

time and schedule delay. Journal of Public Economics, 95(7–8), 983–992. 

https://doi.org/10.1016/j.jpubeco.2010.12.003 (Vrije Universiteit Amsterdam) 

Verhoef, E. T. (2005). Second-best congestion pricing in general static transportation networks 

with elastic demands. Regional Science and Urban Economics, 35(6), 707–729. 

Verhoef, E. T., Nijkamp, P., & Rietveld, P. (1997). The social feasibility of road pricing: A 

case study for the Netherlands. Journal of Transport Economics and Policy, 31(3), 255–276. 

Vickrey, W. S. (1969). Congestion theory and transport investment. American Economic 

Review, 59(2), 251–260. 

Walters, A. A. (1961). The theory and measurement of private and social cost of highway 

congestion. Econometrica, 29(4), 676–699. 

Yang, H., & Huang, H.-J. (2005). Mathematical and Economic Theory of Road Pricing. 

Elsevier. 

 

https://doi.org/10.1016/j.jpubeco.2010.12.003
https://research.vu.nl/en/publications/winning-or-losing-from-dynamic-bottleneck-congestion-pricing-the-/?utm_source=chatgpt.com

