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Foreword

The People’s Republic of China (PRC), in 2009, effected a major change in its funding 
system for ordinary roads (roads other than expressways). It abolished a range of provincial 
and local government fees and charges and increased the central government tax on motor 
vehicle fuel, referred to as the Fuel Tax Reform. This reform stabilized and centralized the 
government revenues for the sector, but various problems and issues remain. The technical 
assistance project Financing Road Construction and Maintenance after the Fuel Tax 
Reform provides recommendations on key issues that the PRC should address to improve 
the sustainability of funding and delivery of programs in the road sector.

One major finding is that increased attention needs to be given to the maintenance of 
the expanding ordinary road network. Funding for road maintenance needs to be better 
managed and controlled so that the economic efficiency of managing road assets is 
improved, rather than allowing roads to deteriorate to the point of rehabilitation. A second 
critical issue is the need for better decision making, transparency, and accountability with 
regard to allocation and spending of national road funding. The centralization of funding 
under the Fuel Tax Reform helps to address both the aforementioned issues by changing 
the way the national road program is managed and implemented.

This report recommends the creation of a National Roads and Funding Administration  and 
a central road trust fund with dedicated revenues; changes to roles and responsibilities 
of different levels of government for the various administrative categories in the road 
sector; formal cost-sharing arrangements between the central and the provincial and local 
governments; changes in the way central government funding for ordinary roads is planned, 
programmed, and allocated; and improved use of road asset and performance management 
information when deciding on funding needs and allocations. This report also includes 
options for increasing the funding available for ordinary roads, enabling the use of debt for 
capital investment in the road sector.

Implementing the recommendations will require changes in organizational structures 
and relationships, policies, and procedures. A detailed implementation strategy and a 
plan to accomplish these changes are provided, divided into short-term and longer-term 
activities. In addition, a pilot in selected provinces is proposed to test the elements of the 
recommendations before implementing change more broadly. 

Ayumi Konishi
Director General
East Asia Department, ADB

ChApTer I
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executive Summary

The People’s Republic of China (PRC) implemented a Fuel Tax Reform in 2009 that made 
significant changes to the way the country funds and delivers its “ordinary road” program 
(the ordinary road system generally includes the various road classifications, excluding 
expressways). First, the reform abolished six types of fees charged for roads. Second, it 
removed authorization for future loan–toll initiatives on 630 Class II roads and established 
a schedule for annulling the existing tolls on Class II roads. Third, it introduced a series of 
increases in motor vehicle fuel tax to replace the abolished funding sources. 

The Fuel Tax Reform was seen as an important public policy initiative that reflects the 
PRC’s desire to address several important considerations such as reduction of emissions, 
tax equity, road transport efficiency, and pricing of oil products. Since its implementation, 
the Fuel Tax Reform has proven to be very effective by centralizing revenue collection and 
enhancing the ability of the central government to influence road planning and policy due 
to its new role as the main source of funding for ordinary roads.

In early 2011, the Asian Development Bank (ADB) funded a small-scale technical 
assistance project1 (the Phase I study) to assess the initial results of the Fuel Tax Reform 
and to identify issues that the PRC should address to improve the sustainability of road 
sector financing and the delivery of its programs for ordinary roads. The key issues2 were

(i) the lack of a mechanism to regularly adjust tax rates for inflation and other factors,
(ii) the need for additional revenues to meet planned ordinary road maintenance and 

construction targets,
(iii) use of debt for financing ordinary roads,
(iv) long-run feasibility of fuel taxes as a source of funding for roads,
(v) rationalization of roles and responsibilities of different levels of government,
(vi) the need for a new national-level programmatic approach to road development 

and management,
(vii) improved fund management and allocation processes,
(viii) the need for enhanced organizational capacity, and
(ix) development and application of performance management practices in the sector.

1 ADB. 2011. Technical Assistance to the PRC for Financing Road Construction and Maintenance after Fuel Tax Reform. 
Manila.

2 ADB. 2012. Financing Road Construction and Maintenance after the Fuel Tax Reform. Manila.
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Building on the outputs of the Phase I study, this report presents policy recommendations 
to address each of these issues.

Current road Targets, Needs, and Funding
Based on information used to develop the Twelfth Five-Year Plan, the PRC planned to 
add about 740,000 kilometers (km) of ordinary roads to the existing road network from 
2011 to 2020, expanding it from roughly 4.0 million km in 2011 to 4.74 million km in 2020 
(Table ES1). The new road development targets include investments in ordinary roads at all 
levels and reflect the objective of the PRC to ensure that by 2020, all townships and 90% of 
villages are accessible by paved roads.

Table ES1: Ordinary Road Development Targets (km ‘000)

2011 2020 Target increase in length
National roads 104 157 53
Provincial roads 267 350 83
Local roads 3,641 4,237 596
Total 4,011 4,744 733

Source: Authors’ calculation.

The PRC will need to spend considerable resources over the next 10 years to achieve its 
aggressive targets with regard to ordinary road development and to adequately maintain 
the system. As shown in Table ES2, the estimated cost of the revised 2011–2020 ordinary 
road development targets, including national, provincial, and local roads, is CNY7.0 trillion. 
Maintenance of the system, including minor safety improvements to existing facilities, will 
cost an additional CNY3.8 trillion. To meet targets for road construction and to fully fund 
road maintenance, the country will require nearly CNY11.0 trillion over the next decade.

As a result of the Fuel Tax Reform, the PRC effectively centralized funding for roads and 
now has three primary national revenue sources for ordinary roads—the motor fuel tax, 
the vehicle purchase tax (VPT), and central government budget allocations. It is forecast 
that from 2011 to 2020, the motor fuel tax will provide CNY2.0 trillion in revenues and the 
VPT will provide CNY3.7 trillion, for a total of CNY5.7 trillion. While central government 
budget allocations for ordinary road investment are also typically provided, it is determined 
on an annual basis through the national budgeting process, varies widely from year to year, 
and is not included in the revenue forecast due to low predictability. The projected 10-year 
funding shortfall could exceed CNY5.0 trillion (Table ES2).
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Table ES2: Ordinary Road Construction Plans and Maintenance Needs:  
2011–2020 (CNY billion)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Total
Construction plans
National roads 231 242 254 267 280 87 91 96 100 105 1,754
Provincial roads 257 270 283 297 312 232 243 256 268 282 2,701
Local roads 181 190 200 210 220 284 298 313 329 345 2,570 
Subtotal 669 702 737 774 813 603 633 664 698 733 7,025 
Maintenance Needs
National 42 47 52 57 63 64 66 68 70 72 600
Provincial 71 79 87 96 106 110 119 129 140 152 1,090
Local 142 157 174 191 211 213 232 252 273 296 2,140 

Subtotal 255 283 313 345 379 387 417 449 483 520 3,830
Total expenditures 924 985 1,050 1,119 1,192 990 1,050 1,113 1,181 1,253 10,855
revenues
Fuel tax 128 144 160 176 192 208 224 240 256 274 2,002
Vehicle purchase tax 125 167 224 284 320 400 450 507 571 642 3,690
Total revenues 253 311 384 460 512 608 674 747 827 916 5,692
Unfunded 670 674 666 659 681 382 376 366 354 337 5,164 

Source: Authors’ calculation.

Issues and recommendations
It is important to note that there are significant interactions and interrelationships between 
the nine policy issues identified in the Phase I study:

(i) The amount of additional central versus provincial and local government funding 
required to meet expenditure needs estimates for the Twelfth Five-Year Plan and 
the later five-year plans depend on how costs are shared between the central and 
the provincial and local governments.

(ii) The approach to program management is linked to the roles and responsibilities of 
the different levels of government, financial structures and capacity, and goals and 
objectives.

(iii) The manner in which road funds are managed and allocated depends on how roles 
and responsibilities are assigned.

(iv) The required organizational capacity of the Ministry of Transport and other central 
government agencies is dependent on the other recommended changes.

(v) Performance management requirements interact with other tasks.
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Due to these interactions and interdependencies, the following discussion of issues and 
recommendations is based on the assumption that the PRC will pursue further reforms to 
its ordinary road program through a comprehensive strategy rather than addressing issues in 
a one-off fashion.

roles and responsibilities
The Fuel Tax Reform essentially centralized the role of funding for ordinary roads, but 
few other changes were also made to the roles and responsibilities of the national, 
provincial, and local government agencies involved in the development and management 
of the ordinary road system of the PRC. To build on the success of the Fuel Tax Reform 
initiative, future reforms should include better definition of, and changes to, the roles 
and responsibilities at each level of government to improve transparency and to ensure 
adequate transport system performance. Specific issues that need to be addressed are  
as follows:

(i) There is no law or policy on management of roads, resulting in little national 
accountability for ensuring that technical standards are met.

(ii) Clarity is needed on how responsibilities for funding national, regional, and local 
priorities should be divided among different levels of government.

(iii) The management and allocation of national road funds lacks transparency and  
is not sufficiently connected with consideration of needs.

(iv) There has been an imbalance in the availability of funding for maintenance of 
some roads compared to others.

(v) Decisions on other recommended reforms in this report will drive the need for 
additional changes to road management roles and responsibilities.

The recommendations for addressing these issues center on creating an independent 
National Roads and Funding Administration (NRFA) with overall responsibility for the 
central government’s road funding policy and administration of the national road program. 
Specific roles and responsibilities of the NRFA would include

(i) conducting oversight of the national road system and associated programs;
(ii) managing the central government road fund or trust account for ordinary roads, 

including monitoring, auditing, and reporting use of central funds for roads;
(iii) overseeing all aspects of national roads, including planning for operations, 

maintenance, and improvements (e.g., preparing the road sector component of 
five-year plans and maintaining asset management information), and management 
of expressways and toll concessions on national roads;

(iv) defining program categories, rules, standards, and processes to direct the 
administration of the central government road funding for construction and 
maintenance of roads;

(v) establishing cost-sharing arrangements with provincial and local governments, 
working with them to estimate and advocate funding needs for roads;

(vi) making arrangements with provincial government agencies (e.g., formally 
contracting with them) for operational management of national roads and 
execution of maintenance works on the roads; and
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(vii) reporting road sector performance metrics, including for provincial and local 
government roads, based on information supplied by these governments.

In addition to creating the NRFA, the central government should make it clear that 
provincial governments are responsible for all aspects of provincial roads, and municipal 
and county governments are responsible for local roads in their respective areas. 
Furthermore, they should also make it known that provincial and local governments 
as always will continue to be responsible for a share of funding and for implementing 
maintenance works on their roads.

program Approach
Prior to the reform, the ordinary road financing system provided limited opportunities 
for the central government to influence ordinary road programs and has arguably led 
to significant system deficiencies such as lack of road maintenance, misallocation of 
resources, and overinvestment in projects with low economic returns. Under the new 
financing structure of the reform, the central government is now able to more effectively 
control and direct the use of ordinary road funding to address system deficiencies. To do  
so, it is recommended that the central government implement program reforms in three  
key areas: 

(i) Policy-Level Program Changes. This includes discontinuing untied allocations 
of fuel tax revenues to provincial agencies; incorporating road maintenance and 
rehabilitation needs in five-year plans; developing multiyear programs; creating 
separate programs for roadworks by province and by administrative category of 
road, giving priority to funding road maintenance; focusing on development of 
road asset management systems in all provinces; and making other changes to 
emphasize national ordinary road investment priorities. 

(ii) Specific Program Changes. Defining funding categories and allocating funding 
accordingly for areas such as management, operations, routine maintenance, 
safety, rehabilitation, etc.

(iii) Cost-Sharing Changes. Establishing a cost-sharing structure for ordinary roads 
whereby works on national roads are funded 100% by the central government for 
both maintenance and improvement, maintenance on provincial and local roads is 
funded 70%–80% by the central government, and construction on provincial and 
local roads is funded 40%–60% by the central government.

Maintaining purchasing power
The current financial structure under the Fuel Tax Reform relies on three sources of funding 
for virtually all PRC spending on ordinary roads: central government budget allocations, the 
VPT, and motor vehicle fuel taxes. Central government funding is largely untied to a specific 
funding source and the VPT is a function of vehicle prices; thus, revenue levels are at least 
indirectly tied with inflation. Motor vehicle fuel taxes, however, are set at fixed rates per liter, 
and currently there is no process to determine how and when the rates should be changed, 
where to accommodate inflation, or other factors that influence needs. It is therefore 
recommended that the central government of the PRC establish a regular mechanism for 
adjusting fuel tax rates based on an assessment of needs, as well as define how needs will 
be determined and by whom.
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New revenue Sources
It is not certain that all of the planned road construction expenditures that have been 
identified by the PRC are high-priority investments that must be addressed in the next 
decade. But, it is clear that the current central government ordinary road-funding sources 
are inadequate to meet anything close to the level of investment that is planned while also 
maintaining the existing assets. Based on the evaluation of a broad set of alternatives, and 
direction from PRC road and finance officials, the following approaches are proposed to 
provide additional ordinary road funding:

(i) Central Government. Dedicate an increased percentage of fuel tax and VPT 
revenue to construction and maintenance of ordinary roads and/or increase the 
rates of the fuel tax and VPT, and annually allocate general budget to make up for 
any shortfall in central government funding.

(ii) Provincial Governments. Direct provincial governments to allocate the annual 
revenues from the new vehicle and vessel taxes to augment the provincial and 
local government share of road maintenance and construction costs in their 
respective road networks.3

Debt Financing
Through the Fuel Tax Reform, the central government essentially eliminated the ability of 
provincial and local governments to leverage local road sector revenues, which historically 
has been a key source of ordinary road funding for these jurisdictions. Without the ability 
to borrow, provincial and local road agencies are finding it increasingly difficult to meet the 
system expansion targets identified in the Twelfth Five-Year Plan and longer-term road 
development plans. On the contrary, there is clearly a need for the central government to 
maintain better control over provincial and local borrowing and to make sure debt proceeds 
are used effectively.

Before any of the identified options can be recommended or selected, the central 
government needs to first decide whether it wants to reestablish the ability of provincial 
and local governments to use debt for funding ordinary road activities in general and, if so, 
determine how this reintroduced capacity will be managed. Recommendations for doing so 
include a two-step approach: 

(i) Phase I. The central government could issue debt on behalf of provincial and local 
road agencies, with debt service payments made by the recipient provincial or local 
government. The debt could be secured from a mix of (a) an agreed portion of 
future fuel tax payments and (b) local funding sources.

(ii) Phase II. Once the provincial and the local agencies have addressed their existing 
debt repayment challenges to the satisfaction of the central government, they 
would be allowed by the central government to issue debt for road construction 
backed by a local road-funding source.

3 The National People’s Congress enacted a law in February 2011 that authorizes provinces to impose taxes on various 
types of vehicles and vessels. The new law became effective on 1 January 2012 and established the minimum and 
maximum annual rates that can be charged for various classifications of vehicles, which are based on engine size for 
passenger cars and ton load for trucks and trailers.
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Long-Term Funding
Although short-term prospects for the fuel tax are strong, there is clearly the possibility 
that the transition to electric and high fuel efficiency vehicles will eventually reduce fuel 
consumption and limit the sustainability of the fuel tax as the primary mechanism for 
financing ordinary roads in the PRC. Developed countries that use motor vehicle fuel taxes 
as a major source of road funding have begun to take this possibility as a fait accompli and 
have generally determined that either time-based fees or distance-based fees will one day 
need to supplant existing fuel taxes.

Based on the feedback received from PRC officials, it presently appears that there is 
limited interest in exploring a distance-based pricing option and there does not seem to be 
much concern about the long-term viability of the motor fuel tax. Nonetheless, long-term 
ordinary road-funding solutions will be needed in the PRC due to the increasing likelihood 
that technological change will reduce the use of taxed fuels in the future. It is therefore 
recommended that the PRC consider taking steps to move toward charging all road 
users fees for use of roads rather than funding road expenditure from taxes, and that the 
central government monitor international developments of distance-based road user fees, 
particularly the high-tech systems being developed and implemented in Germany,  
the Netherlands, Switzerland, and the United States.

Fund Allocation
Prior to the Fuel Tax Reform, the allocation of central government funding for ordinary 
roads was not a major policy consideration since provincial and local governments raised 
most of the funding to meet these needs through road maintenance fees and tolls. As part 
of initial implementation of the Fuel Tax Reform, the PRC established an interim funding 
allocation formula, but this approach has several potential shortcomings. In addition, the 
new centralized funding approach creates opportunities for the central government to use 
its new authority to better manage ordinary road programs. Associated recommendations 
include 

(i) developing a needs-based process to allocate central government revenues to 
roadworks and associated activities, as far as data to allow this are available;

(ii) limiting central government funding for management and administration to a 
percentage of road maintenance and improvement expenditures, with provincial 
and local governments required to make up any difference;

(iii) using road asset management systems and information as an input to estimate 
maintenance and rehabilitation needs at the national level; and

(iv) providing multiyear allocations for major improvement projects and multiyear 
maintenance contracts.

Fund Management 
While both the VPT and the motor fuel tax are intended to serve as direct sources of 
funding for road investment, the total amounts that are collected from these sources are 
not well recorded, and the relationship between what is collected and what is spent on 
roads is unclear. The lack of a well-defined accounting mechanism for road funding results 
in a lack of transparency and creates uncertainty about the level of funding that will be 
available. This, in turn, can impair the ability of provincial and local road agencies to plan 
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and implement their programs effectively, and may create barriers to leveraging centrally 
collected road revenues through the issuance of bank loans or bonds. To address these 
issues, it is recommended that the PRC establish an ordinary road trust fund with dedicated 
revenues from the motor fuel tax and the VPT.

performance Management
While the PRC has established performance measurements for roads in selected areas, 
they are neither used at the national level to hold provincial and local road agencies 
accountable for how they use national ordinary road funding nor are they used to influence 
decisions about national investment priorities or allocation of resources. In light of 
the other reforms recommended in this report and the growing international focus on 
performance management in road program management, it is recommended that the 
PRC adopt a more performance-based approach to ordinary road program management 
that includes the development of standard performance measures to hold provincial and 
local governments accountable for their use of central government road funds. In the 
long term, it is recommended that the PRC move away from the current system which 
develops output targets (e.g., length of roads in kilometers) to one that is based on system 
performance targets. 

Implementation Strategy and plan
Implementation of the recommendations identified will likely take some time to accomplish 
and occur on an incremental and evolutionary basis. The PRC could undertake the proposed  
reforms through the following three steps:

(i) Pilot Testing. Select one or more provinces in which to conduct pilot testing of the 
recommendations to prove the practical application of draft laws, regulations, and 
policies, and to identify issues that need to be adjusted or refined before they are 
applied throughout the PRC.

(ii) Short-Term Arrangements. To ensure sustainability of the ordinary road network 
in the short term, funding for maintenance should be applied for that purpose and 
not diverted for further expansion of the network. Immediate steps that could be 
taken to help ensure this happens include determining road maintenance needs 
through rigorous analysis of asset management and other information; establishing 
a central government road trust fund and fund management approach, clearly 
defining the proportion of fuel tax revenues that will be dedicated to ordinary 
roads; and increasing the share of fuel tax and VPT revenues and/or central 
government budget allocations to meet the central government’s share of road 
expenditures.

(iii) Long-Term Arrangements. In the long term, establish the NRFA statutorily as 
a separate central government agency, create a Central Road Trust Fund, and 
dedicate revenue to the Trust Fund (i.e., all VPT revenues and an appropriate 
proportion of fuel tax revenues). The NRFA would then contract relevant 
provincial road agencies, either through the provincial Department of Transport 
or directly, for operations, maintenance, and development of national roads, and 
establish agreements with provincial and local governments on requirements for 
funding of provincial and local roads.
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Introduction
ChApTer 1

1.1 Background
After years of study, the People’s Republic of China (PRC) implemented the Fuel Tax 
Reform, effective from 1 January 2009. This reform included three key elements. First, the 
reform abolished the six types of fees charged for roads (including the road maintenance 
fees [RMFs]), passenger and freight surcharges, and the transport management fees) 
and the fees for waterway maintenance and management. Second, the reform removed 
authorization for future loan–toll initiatives on Class II roads, known as “government loan 
repayment toll roads,” and established a schedule for annulling the existing tolls on this 
class of roads. Third, the reform introduced a series of motor vehicle fuel tax increases to 
replace the abolished funding sources.

The Fuel Tax Reform was seen as an important public policy initiative to implement a 
scientific approach in the road sector and reflects the desire of the PRC to address several 
important considerations such as emission reduction, tax equity, road transport efficiency, 
and the pricing of oil products. The imposition of the increased fuel taxes represents a 
milestone in the evolution of the approach of the PRC to financing road construction and 
maintenance. According to the government, the Fuel Tax Reform has improved revenue 
collection efficiency and enhanced the ability of the central government to influence road 
planning and policy.

In early 2011, the Asian Development Bank (ADB) funded a small-scale technical 
assistance (the Phase I study) to assess the initial result of the Fuel Tax Reform and identify 
issues that the PRC should address to enhance the effectiveness of the Fuel Tax Reform 
and improve the sustainability of financing and the delivery of  programs for ordinary roads 
(roads other than expressways).

Key issues and findings from the Phase I study included the following:

(i) Inflation. The current fuel tax is set at a fixed rate per liter. Unless a mechanism 
is established to regularly adjust rates for inflation, fuel tax revenues will lose their 
purchasing power over time.

(ii) New Revenues. The current national road-funding sources are insufficient to 
maintain the road network and fund planned levels of construction. New or 
expanded funding sources are needed. Included in this issue is the lack of a local 
source of funding for roads since the implementation of the Fuel Tax Reform.
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(iii) Debt. A major effect of the Fuel Tax Reform has been to eliminate the ability of 
provincial and local governments to use transportation fee–backed debt financing 
for the delivery of road projects. There are, however, places where the leveraging of 
transportation revenues may be prudent.

(iv) Long-Run Feasibility. The transition to alternative fuels and high-efficiency 
vehicles is likely to reduce fuel consumption and eventually limit the sustainability 
of depending on fuel tax.

(v) Roles and Responsibilities. The division of roles and responsibilities for each 
level of government needs to be clarified and potentially adjusted under the new 
centralized revenue collection scheme.

(vi) Programmatic Approach. The current approach to funding ordinary roads does 
not necessarily direct national resources to specific national goals and objectives.

(vii) Fund Management and Allocation. The current national road-funding sources 
are not explicitly dedicated to roads, nor is there an official, multiyear commitment 
of the funding that will be made available to provincial and local governments for 
road construction and maintenance.

(viii) Organizational Capacity. It is not clear whether the Ministry of Transport and 
other applicable central government agencies such as the Ministry of Finance  
have adequate staff and management systems required to effectively oversee and 
support a centralized road-funding program.

(ix) Performance Management. To fully and effectively manage implementation of 
the Fuel Tax Reform, some form of national performance targets and an associated 
performance management approach should be employed.

1.2 Objectives of This Study
The objectives of this study are to build on the findings from the previous study 
and to further explore the nine key issues identified in that project, develop policy 
recommendations to address the key issues, and provide a plan and guidance for 
implementing the recommendations. 
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Current Situation

This chapter provides the context for the subsequent discussion on road program issues, 
options, and recommendations. It describes the current status of Fuel Tax Reform 
implementation; discusses road network expansion trends and plans; and presents an 
update of the revenue estimates, expenditure plans, and associated funding gap estimates 
developed for the Phase I study. 

2.1 Current State of reform
Since the 1980s, major improvements to the road system in the People’s Republic of China 
(PRC) have been achieved through implementation of key road development programs 
such as the National Road System Program, the National Trunk Road Skeleton System 
Program, and the Rural Road Development Program. These programs were funded by 
a combination of central government funding from the Vehicle Purchase Tax (VPT), 
provincial and local dedicated revenues, and toll road initiatives.

The notice for implementing fuel price and tax reform (the Fuel Tax Reform) was 
issued by the State Council, effective from 1 January 2009, and it increased the rates of 
consumption taxes for refined oil products. This reform abolished the prior sources of 
provincial and local government revenues, required that tolls on Class II roads be removed, 
and provided replacement revenues from the increased fuel taxes. However, there is no 
specific mechanism in the regulations to increase the fuel tax rates. Consumption taxes are 
collected by the central government. 

Fuel tax revenues are allocated by the Ministry of Finance (MOF) to each of the provincial 
governments in two parts: (i) replacement of the abolished user fees based on the 
percentage share of total revenues each province or applicable jurisdiction collected in 
2007 through prior road-funding mechanisms; and (ii) a “subsidy” for increased demand. 
However, the new fuel tax distribution principle and process is not transparent, and it is 
difficult for the provinces to predict how much fuel tax they will receive for a financial year. 
A notice is provided showing the fuel tax to be allocated for the current year, but often this 
is not received until the end of the year, making it difficult to adjust the funding plan for the 
next year. In the northern area, the construction season is short due to weather and it can 
be difficult to use the funds. Provinces face withdrawal of fuel tax revenues if the allocated 
revenues are not spent, which means that the size of the capital program may need to be 
cut in the following year.

ChApTer 2
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The use of fuel tax revenues varies between provinces, depending on their situation. 
Officially, all the provinces are supposed to evaluate maintenance demand first and 
direct fuel tax revenues to meet this demand. In practice, however, most provinces use 
some of the fuel tax revenues for construction if local revenues are insufficient to fund 
planned investments. Guangdong Province uses some of the fuel tax revenue for road 
improvements (construction) because it receives more fuel tax revenue than planned 
maintenance expenses. Henan Province uses much of the fuel tax revenue to pay interest 
on debt because the Class II tolls were abolished. In practice, there is little control or 
oversight on the use of fuel tax revenue allocations to provincial governments.

The VPT is a 10% surcharge on vehicle purchases (automobiles, motorcycles, electric 
vehicles, trailers, and farm-use vehicles). Revenues from the VPT are administered by the 
MOF and are mainly used for national and provincial trunk road construction, but they are 
also used to support other activities such as the water resource development fund and 
government vehicle fleet replacement.

By the end of June 2010, all provinces in the eastern and central regions had abolished 
tolls on their Class II roads. In the western region, the Chongqing municipality and two 
of the other 11 provinces (Guizhou and Yunnan) had completely abolished Class II road 
tolls, and Shaanxi Province had abolished some toll stations on their Class II roads. There 
is currently no clear plan for abolishing Class II toll roads in other western jurisdictions, but 
the Ministry of Transport (MOT) is currently evaluating the feasibility of abolishing all toll 
stations on both Class I and Class II roads nationwide. Both the MOT and the National 
Development and Reform Commission (NDRC) would like to present a specific timetable 
for cancellation of tolls on Class I and Class II roads, but progress depends on financial 
support from the MOF.

2.1.1 historical roadway Development
Investment in road improvements increased from CNY6 million in 1979 to CNY1,150 billion 
in 2010 as shown in Figure 2.1. Road investment reached 1% of gross domestic product 
(GDP) in 1993, 2% in 1998, and 3% in 2005.

Figure 2.2 shows that much of the increased road development investment between 2000 
and 2010 was for expressways, but there was also a significant increase in investment for 
rural roads.

2.2  recent and planned road  
Network Development

As shown in Figure 2.3, the road network in the PRC has increased significantly in recent 
years. The total length of formal roads in the PRC reached 4 million kilometers (km) by the 
end of 2010, which was 4.3 times that in 1979. Of this, 74,113 km are expressways and the 
rest are ordinary roads. The large increase shown between 2005 and 2006 resulted from 
roads that had not been formally recognized being added to the inventory.
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Figure 2.1: Total Road Development Investment

GDP = gross domestic product.

Source: Transport Planning and Research Institute, Ministry of Transport, People’s Republic of China (PRC).
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Figure 2.2: Road Development Investment by Type of Road

Source: Transport Planning and Research Institute, Ministry of Transport, PRC.
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Table 2.1 shows how the road network changed in terms of technical classification between 
1979 and 2010 and the predicted change to 2020. The length of road in each class by 
province for 2010 is shown in Section A3.2.

Table 2.1: Change in Road Technical Classification

Technical Classification

1979 2010 2020 (planned)
Length in 
1,000 km

% of 
network

Length in 
1,000 km

% of 
network

Length in 
1,000 km

% of 
network

Expressways 0 0 74 2 160 3
Class I and Class II roads 12 1 373 10 700 14
Other classified roads 506 58 2,857 73 3,544 72
Unclassified roads 362 41 703 18 500 10
Other roads 150 17 1,918 48 0 0
Total roads 880 4,008 4,904

km = kilometer.

Source: Transport Planning and Research Institute, Ministry of Transport, PRC.

For administrative purposes, roads are currently divided into six categories—national roads, 
provincial roads, county roads, township roads, special roads, and village roads. The length 
of road in each administrative category in each province for 2010 is shown in Section A3.1. 

Figure 2.3: Change in Total Length of Roads and Road Density

km = kilometer.

Source: Transport Planning and Research Institute, Ministry of Transport, PRC.
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Table 2.2 shows the predicted change in the administrative categorization of the road 
network (including expressways) between 2010 and 2020; the decrease in unclassified and 
other roads is due to these being upgraded to higher classifications. Only the total length of 
roads is shown for 1979 because the national and provincial categorization was not used at 
that time. 

Table 2.2: Change in Road Administrative Category

Administrative Category

1979 2010 2020 (planned)
Length in 
1,000 km

% of 
Network

Length in 
1,000 km

% of 
Network

Length in 
1,000 km

% of 
Network

National roads 164 4 272 6
Provincial roads 270 7 395 8
Local roads 3,574 89 4,237 86
Total roads 880 100 4,008 100 4,904 100

km = kilometer.

Source: Transport Planning and Research Institute, Ministry of Transport, PRC.

2.3 The estimated Funding Gap
The Phase I study included estimates of the planned expenditures by the PRC on ordinary 
roads for the period 2010–2020, a forecast of the central government revenues likely to be 
available to meet these expenditures, and an estimate of the resulting “funding gap.” The 
intent of this analysis was to provide a reasonable and defensible assessment of how well the 
current road financing approach of the PRC will meet their future road expenditure plans.

The Phase I findings indicate that the PRC is likely to face a large funding shortfall for 
ordinary roads. At the same time, several factors limited the accuracy, level of rigor, and 
appropriateness of the analysis in the Phase I study:

(i) Official system expansion targets associated with the Twelfth Five-Year Plan had 
not yet been determined; thus, expenditure estimates were based on adjustments 
to existing investment policies associated with the Tenth and Eleventh Five-Year 
Plans.

(ii) An inventory of current road conditions and associated maintenance expenditures 
was not yet available; thus, maintenance expenditure estimates were based on 
limited surveys of current system conditions.

(iii) The Fuel Tax Reform had only recently been implemented at the time of the study; 
thus, only limited information was available on both fuel tax revenue levels and the 
allocation of the resulting revenues for maintenance, debt service, and other uses.

(iv) The global financial crisis of 2008 and the PRC government’s response likely 
created some short-term impacts on both revenues (fuel tax and the VPT) and 
government spending on roads, which influenced the ability to generate accurate 
long-term forecasts.
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(v) Real data on key analysis elements, such as fuel consumption, revenue allocations, 
and expenditure estimates, were largely unavailable or poorly documented.

In light of these considerations, a more robust effort was made to forecast future 
expenditure needs, available revenues, and associated additional funding needs.4 The 
following sections provide the findings from this review of expenditure and revenue.5

2.4 road Network Development Targets
The Phase I study estimated that, under an unconstrained scenario, the PRC will seek to 
add about 850,000 km of ordinary roads to the existing road network, expanding it from 
roughly 4.0 million km in 2011 to 4.85 million km in 2020 (a baseline scenario identified a 
lower 2020 target of 4.3 million km).6 Revised road network development targets are given 
in Section A1.1 based on the Twelfth Five-Year Plan, 2011–2015 and the planning adopted 
for later five-year plans. The revised targets indicate a slightly lower total ordinary road 
network length of 4.74 million km by 2020. As identified in Table 2.3, the revised targets 
also reflect a small shift in focus from national and provincial road expansion to rural road 
development. The new road development targets reflect the objective of the PRC to ensure 
that by 2020 all townships and 90% of villages are accessible by road.

Table 2.3: Phase I versus Revised Ordinary Road Network  
Development Targets (1,000 km)

Administrative 
Category 2011

phase I Study revised

Change in Target
2020 
Target Increase 

2020 
Target Increase 

National roads 104 200 96 157 53 -43

Provincial roads 267 450 183 350 83 −100

Local roads 3,641 4,200 559 4,237 596 +37
Total 4,012 4,850 839 4,744 732 −106

km = kilometer.

Notes: (+) means an increase in the revised 2020 target compared with Phase I 2020 target.

 (-) means a decrease in the revised 2020 target compared with Phase I 2020 target.

Source: Transport Planning and Research Institute, Ministry of Transport, PRC.

4 The Phase I study referred to the difference between needs and the central government ordinary road revenues as 
the “funding gap.” However, given that the cost-sharing responsibilities for system development and maintenance are 
currently undefined and the justification for expansion needs is undocumented, the difference between need and 
revenues is hereafter referred to as “additional funding required.”

5 For the purposes of comparing the Phase I study expenditure and revenue figures with more recent information and 
analyses, the time frame for the Phase I findings has been changed from 2010–2020 to 2011–2020; thus, long-term 
totals are different than what is in the Phase I study.

6 The Phase I study also included a “Baseline Investment Scenario” that assessed road development demands that were 
in line with the pace of road development under the Tenth and Eleventh Five-Year Plans. Given the significantly higher 
targets in the Twelfth Five-Year Plan, the baseline scenario no longer seems relevant; thus, it is not discussed further in 
this section.
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2.5 revised expenditure estimates
2.5.1 road Development expenditures
Revised annual construction cost estimates for the period 2001–2020 are provided in 
Table 2.4 and are compared to the Phase I estimates in Table 2.5. Additional details on 
construction cost estimates are provided in Sections A1.2 and A1.3. The estimated cost of 
the revised 2011–2020 ordinary road development targets is CNY7.025 trillion, 21% higher 
than the Phase I estimate of CNY5.790 trillion. The higher cost is a reflection of increased 
costs to build new roads due to higher road development standards for all national and 
provincial roads, together with increased land acquisition, labor, and raw material costs.

Table 2.4: Revised Estimates of Planned Ordinary Road Construction Spending, 
2011–2020 (CNY billion)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Total
National roads 231 242 254 267 280 87 91 96 100 105 1,754
Provincial roads 257 270 283 297 312 232 243 256 268 282 2,701
Local roads 181 190 200 210 220 284 298 313 329 345 2,570 
Total 669 702 737 774 812 603 632 665 697 732 7,025 

CNY = yuan, km = kilometer.

Key Assumptions:

•	5% annual average inflation.
•	Expansion targets for all Class I roads and most Class II roads completed by 2015.
•	Approximately 50% of Class IV roads upgraded to higher classes by 2020.
•	Unit costs (CNY/km) for construction provided by the Transport Planning and Research Institute.

Source: Transport Planning and Research Institute, Ministry of Transport, PRC.

Table 2.5: Phase I versus Revised Ordinary Road Construction Spending,  
2011–2020 (CNY billion)

  phase I estimates revised estimates
Difference

Amount %
National roads 1,258 1,754 +496 +39
Provincial roads 2,774 2,701 -73 −3
Local roads 1,758 2,570 +812 +46
Total 5,790 7,025 +1,235 +82
Annual average 579 703 +124 +21

CNY = yuan.
Notes: (+) means an increase from Phase I estimates.
 (-) means a decrease from Phase I estimates.

Source: Transport Planning and Research Institute, Ministry of Transport, PRC.

2.5.2 road Maintenance expenditures
Revised annual road maintenance cost estimates for the period 2001–2020 are provided 
in Table 2.6 and are compared with the Phase I estimates given in Table 2.7. Additional 
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details on construction cost estimates are provided in Sections A1.4 and A1.5. The revised 
10-year estimated maintenance expenditure totals CNY3.8 trillion, about 50% higher than 
the Phase I estimate of CNY2.5 trillion. The revised estimates reflect the results of recent 
actual road surveys as well as a better understanding of the unit costs associated with 
conducting different types of maintenance activities. In addition, the new estimates are 
based on a broader definition of “maintenance” that includes minor safety improvements 
to the existing facilities, such as better signage and road marking.

Table 2.6: Revised Estimates of Ordinary Road Maintenance Needs, 2011–2012 
(CNY billion)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Total
National roads 42 47 52 57 63 64 66 68 70 72 600
Provincial roads 71 79 87 96 106 110 119 129 140 152 1,090
Local roads 142 157 174 191 211 213 232 252 273 296 2,140 
Total 255 283 313 344 380 387 417 449 483 520 3,830

CNY = yuan, km = kilometer.

Key Assumptions:

•	 Unit costs (CNY/km) for maintenance provided by the Transport Planning and Research Institute.
•	 PRC officials only provided 5-year estimates of maintenance needs, by administrative categories. Annual figures 

are rough estimates derived from interpolation considering planned expansion and cost inflation estimates.

Source: Transport Planning and Research Institute, Ministry of Transport, PRC.

Table 2.7: Phase I versus Revised Ordinary Road Maintenance Expenditures, 
2011–2020 (CNY billion)

  phase I estimatesa revised estimates
Difference

Amount %
National roads 423 600 +177 +42
Provincial roads 727 1,090 +363 +50
Local roads 1,382 2,140 +758 +55
Total 2,532 3,830 +1,298 +147
Annual average 253 383 +130 +51

CNY = yuan.

Notes: (+) means an increase from Phase I estimates.
 (-) means a decrease from Phase I estimates.
a  Other engineering costs and system development costs in the Phase I report are prorated across the national, 

provincial, and local (rural) roads based on the share of road maintenance costs.

Source: Transport Planning and Research Institute, Ministry of Transport, PRC.

It should also be noted that during expansion of the road network, provincial and local 
governments have generally pursued quantity rather than quality of roads. There has not 
been a focus on maintenance and by 2020, it is estimated that much of the road network 
will require major repair or reconstruction. Annual maintenance costs beyond 2020 are 
thus expected to increase rapidly. 
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2.6 revised revenue estimates
2.6.1 existing Sources
The Fuel Tax Reform eliminated all dedicated provincial and local funding sources 
for ordinary roads, and removed tolls as a source of revenue on Class II roads in most 
provinces. The motor fuel tax now provides nearly half of the revenues the central 
government allocates to roads. The other major source of central government revenues for 
roads is the VPT. Central government budget allocations have also been provided in the 
past.

The annual funding allocations that the provincial and the local governments will receive 
from the fuel tax revenues of the central government are not expected to increase at the 
same pace as that of the expected growth in revenues from the now-eliminated road 
maintenance fees (RMFs) (footnote 2). In addition, removal of the RMFs and annulment of 
tolls on Class II roads have, in principle, eliminated the ability of the provincial and the local 
governments to finance improvements on ordinary roads through loans. Moreover, most 
revenues from the new fuel tax are intended to be used for ordinary road maintenance, yet 
these revenues are less than the projected ordinary road maintenance expenses.

Central government revenue forecasts for the period 2011–2020 are provided in Table 2.87 
(Section A1.7) and comparisons to Phase I forecasts are summarized in Table 2.10 (details 
of the revised VPT estimate are provided in Table 2.9). The Phase I revenue forecast for 
this period was a total of CNY3.7 trillion, including CNY1.78 trillion in fuel tax revenues, 
CNY1.55 trillion in VPT revenues, and CNY0.53 trillion in general budget allocations. 
The revised revenue estimates, however, forecast combined revenues of CNY5.7 trillion 
(CNY2.0 trillion in fuel tax revenues and CNY3.7 trillion in VPT revenues) for the same 
period, reflecting a more than 50% increase in the total expected revenue.

Table 2.8: Revised Central Government Revenue Estimates, 2011–2020  
(CNY billion)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Total
Fuel tax 128 144 160 176 192 208 224 240 256 274 2,002
VPT 125 167 224 284 320 400 450 507 571 642 3,690
Total 253 311 384 460 512 608 674 747 827 916 5,692

CNY = yuan, VPT = vehicle purchase tax.

Key Assumption:

Compound annual growth rate for fuel tax revenue of 6.2% and diversion of 30% based on estimates provided by 
the Transport Planning and Research Institute.

Source: Transport Planning and Research Institute, Ministry of Transport, PRC.

7 Note that fuel tax revenue estimates are based only on assumed growth in central government allocations from the 
fuel tax. Actual fuel tax revenue and fuel consumption data were not disclosed by the government. 
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Table 2.9: Vehicle Purchase Tax Forecast Details

 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Gross auto sales 18.7 20.6 22.6 24.9 27.4 29.6 31.9 34.5 37.3 40.2
Taxable sales 14.5 15.5 16.5 17.5 18.6 19.7 21.0 22.3 23.7 25.0
Average price/auto 157 161 166 172 177 184 190 196 203 210
Gross revenues 227 250 280 315 355 400 450 507 571 642
Diversion (102) (82) (56) (32) (36) (0) (0) 0 (0) 0 (0) 0 (0)
Net revenues 125 167 224 284 320 400 450 507 571 642

Note: Auto sales are in yuan (CNY) millions, average price in CNY thousand, and revenues/diversion in CNY billion.

Key Assumptions:

(i) Compound annual growth rate (CAGR) for fuel tax revenue of 6.2% and diversion of 30% based on 
estimates provided by the Transport Planning and Research Institute.

(ii) CAGR for vehicle sales of 8.9% based on estimates from the China Automobile Manufacturers Association.
(iii) Of the total vehicle sales, 76% are light-duty vehicles and are subject to vehicle purchase tax (VPT) 

based on 2011 and 2012 ratios.
a. Average price per vehicle grows at the forecasted consumer price index (2.7% in 2012, 3.1% in 2013, 

and 3.4% per annum after that) and VPT rate remains at 10% of vehicle price.
(iv) Diversion of the VPT to other purposes phased out between 2011 and 2015.

Source: ADB estimates.

Table 2.10: Phase I versus Revised Revenue Estimates, 2011–2020 
(CNY billion)

revenue Source
phase I 

estimates
revised 

estimates
Difference

Amount %
Net fuel taxes 1,788 2,000 +214 +12
Net VPT 1,553 3,690 +2,137 +138
Government budget 369 0 −369 −100
Total 3,710 5,690 +1,982 +50

CNY = yuan, VPT = vehicle purchase tax.

Notes: (+) means an increase from Phase I estimates.
 (-) means a decrease from Phase I estimates.

Source: ADB estimates.

Factors and assumptions that influence the revised revenue forecast include

(i) The Phase I assumption that general government budget revenues will continue to 
be provided were deemed to be inappropriate for forecasting revenues since they 
are determined on a year-to-year basis through the national budgeting process 
and are thus not an assured source of central government funding.

(ii) The Phase I study estimates for fuel tax revenues assumed that receipts would 
grow at 7% annually from 2011 to 2015 and 5.6% from 2016 to 2020, with 30% of 
funding diverted for debt service repayment and other uses such as waterways 
investment and transportation agency management. The revised estimates use an 
average annual growth rate of 8.6% over the 10-year period, with a slightly higher 



Current Situation 13

diversion rate of 33% (10% for debt service and 23% for management and other 
nonordinary road purposes). It is important to note that the PRC does not publish 
data on fuel consumption and fuel tax revenues and there is no set policy on the 
share of fuel tax revenues that are allocated to ordinary roads each year; thus, 
estimates are highly speculative. Recent estimates developed by J.P. Morgan and 
HSBC, however, reflect gasoline and diesel consumption figures for 2011 that are 
consistent with this report’s forecast and project that growth will be significantly 
higher than what was assumed in the Phase I report (as high as 12% annual growth 
in the short term).8

(iii) The Phase I study estimates for VPT revenues assumed that vehicle sales would 
grow at an annual rate of 10% through 2015 and 8% thereafter, and that average 
VPT revenues per vehicle sale would remain flat over the entire 2011–2020 period. 
The new VPT revenue estimate is based on an assumption that average annual 
passenger car sales will reach 25 million units by 2020, the average revenue per 
vehicle will increase at the same rate as the forecasted CPI (2.7% in 2012, 3.1% 
in 2013, and 3.4% per year thereafter), and that the diversion of VPT revenues to 
nonordinary road purposes will be reduced from 50% in 2011 to 20% by 2015, and 
would then be completely eliminated in 2016 and maintained thereafter at 20% 
through 2020.9 The resulting revised estimates reflect higher gross VPT revenues 
of about CNY15 billion in the base year (2011), an annual growth rate for gross 
revenues of 9.7%, and gradual elimination of diversion. 

2.7 Additional Funding required
Additional revenue required to meet planned expenditures is presented in Table 2.11 and 
is compared to the Phase I estimates of expenditures and available central government 
revenues for 2011–2020 in Table 2.12. As shown, both total planned expenditures and 
anticipated revenues are significantly higher under the revised estimates; thus, the overall 
additional funding needed has increased from CNY4.609 trillion to CNY5.164 trillion.

Table 2.11: Additional Revenue Required to Meet Expenditures, 2011–2020 
(CNY billion)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Total
Total needs 924 985 1,050 1,119 1,192 990 1,050 1,113 1,181 1,253 10,855
Total 
revenues 253 311 384 460 512 608 674 747 827 916 5,692
Unfunded 670 674 666 659 681 382 376 366 354 337 5,164 

CNY = yuan.

Source: ADB estimates.

8 S.Y. Ling. 2012. Chinese Gasoline Demand to Grow by 12% in 2013 on Rising Vehicle Sale. China Energy Forum.  
24 August. http://www.energychinaforum.com/news/66341.shtml 

9 CPI forecast from Global Economy Watch/Projections, PWC, London, UK, December 2012. http://www.pwc.co.uk/
economic-services/global-economy-watch/gew-projections.jhtml; 2020 annual sales forecast based on average of 
estimates from multiple sources, adjusted to separate auto sales from total vehicle sales. 
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Table 2.12: Phase I versus Revised Estimates of Additional Funding, 2011–2020 
(CNY billion)

expenditures revenues Additional Funding required
Phase I estimates 8,321 3,710 4,609
Revised estimates 10,855a 5,692 5,164
Difference +2,534 +1,982 +555
Percent change +30% +53% +12%

a No cost sharing.

Notes: (+) means an increase from Phase I estimates.
 (-) means a decrease from Phase I estimates.

Source: ADB estimates.

2.7.1 Observations on expenditure and revenue estimates
Both the Phase I and the revised expenditure and revenue estimates suffer from 
incomplete data and lack of documentation of assumptions. Specific examples are  
as follows:

(i) While the revised ordinary road development targets are based on figures 
developed for the Twelfth Five-Year Plan, only limited documentation is available 
on how the PRC determined and justified the associated road network expansion 
goals.

(ii) The maintenance cost estimates under the revised analysis are significantly higher, 
but they are based on general assumptions about average annual maintenance 
costs per kilometer of road since adequate data and systems are not available to 
calculate more accurately, reflecting actual system conditions or maintenance 
cycles for the different classes of road.

(iii) For maintenance and construction expenditures, consistent data that focused 
solely on the ordinary road network was often unavailable. Similarly, the application 
of inflation factors to various data sets was often difficult to discern, and it is not 
possible to guarantee that all expenditure estimates have been properly allocated.

(iv) The data and analyses associated with revenue forecasts are rough approximations 
due to the lack of official figures. With respect to motor fuel tax revenues, neither 
historical data nor future estimates of typical cost parameters such as annual fuel 
consumption, average vehicle fuel efficiency, or annual vehicle kilometers traveled 
were available from official sources. While there is better historical data related to 
VPT revenue estimates, and publicly available estimates from third-party sources 
were used to better estimate growth in vehicle sales and average VPT revenue per 
vehicle, the diversion of VPT revenues to nonordinary road purposes is determined 
through annual budgeting processes; thus, the assumption that diversions will be 
phased out by 2016 is not based on an official PRC policy.

As a result of these uncertainties, the estimated need for additional revenues is difficult to 
ascertain. Since actual revenues from fuel taxes and the VPT are not available, it is unclear if 
higher rates would be necessary if a larger percentage of actual revenues were dedicated to 
the road sector.
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International experience  
on Funding roads

The following section provides a description of selected international practices that are 
relevant to the 11 key issues identified in the Phase I study. Due to the unique nature of 
the policy-making approaches, budgeting and planning processes, and program delivery 
structures of the People’s Republic of China (PRC), the applicability of these findings 
varied by issue. In some cases, identified options and recommendations are directly tied to 
identified best practices; in others, the international experience only provides a context and 
a starting point for developing proposed approaches that may work in the PRC context.

3.1 Division of roles and responsibilities
All countries provide some level of national government funding for roads, and national 
governments typically have lead responsibility for functions such as setting system-
wide development and performance goals, establishing standards, determining planning 
processes, and coordinating roadway policies with broader social goals. In addition, the 
share of construction and maintenance costs covered by national governments tends 
to decrease as the function of the facilities becomes more local in nature. This section 
indicates broad differences in how national governments in developed countries influence 
transportation decision making at different levels. 

In Germany, the federal government heads the development of the federal master plan, 
creates the country’s overall transport policy framework, and is responsible for planning 
and financing construction and maintenance for federal roads. The Lander (State) and 
local governments also play a strong role in planning federal roads by suggesting projects 
and controlling many of the legal elements of project development. Lander governments 
are responsible for building and maintaining federal roads and planning state-level roads 
within their own jurisdiction; local governments are responsible for planning, financing, and 
delivering road programs in their own systems.

The Ministry of Land, Infrastructure, Transport and Tourism in Japan administers national 
expressways and some national roads, and sets all road charge rates and fees. Prefectures 
and major cities administer “subsidiary” national roads and state roads, and minor cities 
administer municipal roads.

In the United States (US), the Federal Highway Administration (FHWA) has stewardship 
of the National Highway System (primarily interstate highways, US routes, and most 
state routes), from construction of new highways, bridges, and tunnels to maintenance 
and preservation. The FHWA also provides federal financial assistance to state and local 
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governments for constructing, preserving, and improving public roads and highways, 
including within federally owned lands (e.g., national parks, forests, and wildlife refuges) and 
tribal lands. It establishes national policies; sets standards; implements federal fuel taxes 
and other user charges; creates planning practices for facilities eligible to receive federal 
funding; conducts research; and provides technical assistance to state, local, and federal 
partners. It also oversees projects using federal funds to ensure that requirements for 
project eligibility, contract administration, and construction standards are adhered to. State 
and local governments undertake the detailed planning, construction, maintenance, and 
management of the federal system and nonfederal roads.

The federal government in Australia is responsible for funding national highways, state 
governments for funding arterial roads, and local governments for funding local roads. 
However, the federal government encourages funding from state, territory, and local 
governments, and public–private partnerships to upgrade the national highway network, 
and requires state government funding contributions on parts of the network, especially 
for new links. For example, the Pacific Highway and the Calder Highway are now part of the 
national network, but new projects are being funded with equal contributions by the federal 
government and the state governments. State contributions (generally 20%) are required 
on some sections of the old network near major cities. In practice, the federal government 
and the state governments also contribute toward local road funding. National highways 
and main roads in the states are effectively the responsibility of the state governments. This 
includes implementation of works on national highways by contract. Australian states are 
now merging the state road agency and the road regulatory authority so as to have only one 
authority responsible for state roads.

In India, the central government, the Ministry of Road Transport and Highways, is 
responsible for formulating and administering policies for road transport, national highways, 
and transport research. While the ministry still manages some national highways, the 
National Highways Authority of India is entrusted to develop, maintain, and manage other 
national highways. The Planning Commission has various responsibilities for evaluation 
and examination of road proposals. The government is considering a proposal for setting 
up an Expressway Authority of India. State highways and major district and rural roads, 
which are managed by the respective state governments, are developed and maintained by 
various agencies in the states and union territories. In most states, the road management 
agency is still the public works department, although other agencies are being established, 
particularly to manage PPP schemes.

Management of the Strategic Road Network in the United Kingdom lies with the secretary 
of state, with system planning, operations, maintenance, and improvement conducted 
by the Highways England, the National Assembly in Wales, and the Scottish Executive in 
Scotland (national through routes). At the national level, the Department for Transport 
establishes transport strategy and policy that is then implemented by the executive 
agencies. Regional roads are delivered by the regional-level “government offices,” and local 
governments provide, manage, and maintain local road networks. The national government 
funds the Strategic Road Network through the Highways England and provides funding 
through the Department for Transport to local transport authorities for local transport 
services and system improvements and maintenance.
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There are essentially two levels of road management in New Zealand: (i) the government, 
which has assigned the mandate for regulating land transport, administering road user 
charges, making decisions on use of national government funds for roads, on public 
passenger transport, and managing the national highways to the NZ Transport Agency 
(NZTA); and (ii) local authorities (municipalities and district councils) that are responsible 
for managing all other public roads and public transport. Overall responsibility for road 
sector policy lies with the Minister of Transport assisted by the Ministry of Transport. The 
minister issues a government policy statement on land transport funding at least every 
3 years. This document sets out the land transport funding priorities, objectives, and 
impacts that the government wishes to achieve. NZTA and local governments must take 
account of the policy statement when preparing their land transport programs. NZTA uses 
commercial agents to provide front counter services for vehicle registration and licensing 
and to operate the road user charges system.

3.2 Funding Sources
3.2.1 General Budget Allocations
A central government contribution to a road fund from general revenues is common, 
particularly in the early stages of establishing a fund before other sources of funding are fully 
developed. In more established road funds, a government contribution may still be made for 
specific activities required by government that are not a priority in terms of the mandate of 
the road-funding agency, or as an interim measure in lieu of increases in road user charges.

Where there are strong units of local government, it is common that the local government 
makes a contribution through charges levied on property owners toward the cost of 
providing and maintaining roads under its jurisdiction.

Examples of government contributions from general revenues to road funding are given  
in Table 3.1.

Table 3.1: General Budget Contributions to Road Funding

Country examples of General Budget Contributions 
Australia The Government of the State of Victoria, Australia, makes payments from 

its general budget to the Better Roads Victoria Trust Account along with 
the revenues from vehicle registration renewals.

India Some state road funds in India receive budget support from central and 
state governments, for example, the state of Kerala.

Japan A small percentage of road funding comes from general budget allocations.
Nepal Of the revenue for the Road Maintenance Fund, 50%–60% is from the 

government general budget.
New Zealand Central government has contributed 3% in 2008/2009, 5.2% in 

2009/2010, and 5.7% in 2010/2011 of total revenue in the National Land 
Transport Fund, partly for specific activities that it considers should not 
be charged on road users and partly to make up for shortfalls in road user 
charge revenues.
Local government provides, from general revenues, an average of 50% of 
the cost of maintaining and improving local roads. The remaining 50% is 
provided from the National Land Transport Fund.

continued on next page
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Country examples of General Budget Contributions 
Papua New Guinea Central government has provided, from the development budget, 12% of 

the expected 2012 revenue to the Road Fund.
Sri Lanka The government contributed $30 million in 2006, increasing by $4 million 

each year until 2010, from the general budget to the Road Maintenance 
Fund to make up for shortfalls in road user charge revenues.

United States Congress allocated in excess of $70 billion from the general fund to surface 
transportation between 2008 and 2010.
States fund some of their share of road costs from general budget revenues.

Source: ADB.

3.2.2 road User Fees
Developed countries employ a range of road user fees. In some countries, such as in the 
United States, Japan, New Zealand, and (to a more limited extent) Germany, revenues 
from road user fees are dedicated for investment in transportation. Most European 
countries, along with Canada and Australia, impose fuel taxes and other road user charges, 
but revenues are treated as general purpose resources; national-level support for road 
investment is then provided through general budget accounts.

The most commonly imposed user fees are motor fuel charges, which nearly every country 
imposes. The current motor fuel taxes rates in the PRC are clearly at the low end of the 
spectrum when compared with rates in most developed countries (e.g., gas and diesel 
excise taxes in many European countries are three to four times the rates in the PRC). Other 
commonly imposed user charges include vehicle registration and other related fees, value-
added tax (on motor fuels, vehicle sales, auto parts, etc.), vehicle/vehicle parts sales taxes, 
heavy vehicle surcharges, distance-based fees, and (in limited places) cordon pricing. The 
following is a more detailed discussion of road financing approaches in selected countries:

(i) United States. The United States relies heavily on motor fuel taxes to fund roadway 
investment; nearly 90% of the revenues in US Federal Highway Trust Fund (HTF) 
come from gasoline and diesel taxes. Other sources of dedicated funding include truck 
user fees in the form of a heavy vehicle use tax, a truck and trailer sales tax, and a truck 
tire tax.
State and local governments in the United States mobilize funding for highways from 
a variety of mechanisms, and approaches vary across jurisdictions. All states have their 
own fuel taxes that are imposed besides federal fuel taxes and are typically dedicated 
for transportation purposes. Many states also collect some form of vehicle registration 
fee that is dedicated for highways; other state-level highway funding sources include 
sales tax proceeds, bonds, and general budget allocations. In a few instances, surplus 
revenues from toll road operations are used to fund general road system development 
and maintenance activities. At the local level, very little roadway funding comes from 
user fees; most of it is allocated from general budgets and comes from sources such as 
property and general sales taxes.

(ii) Germany. Until the mid-1990s, Germany financed its highway and maintenance 
activities from the general federal budget. In 1995, Germany introduced time-related 
charges on heavy good vehicles (trucks of gross vehicle weight of 12 tons or more) 

Table 3.1 continued
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on its entire motorway system—these charges raise an average of €450 million 
(CNY4 billion) annually, which has been dedicated for road investment. In 2005, 
the heavy goods vehicle taxing program was expanded to levy distance-based fees, 
which currently generate an additional €4.4 billion (CNY40 billion) annually for road 
investment purposes. Germany also relies on public–private partnerships and tolling to 
pay for expansion of its expressway system.

(iii) Japan. The Central Government of Japan imposes an array of highway-user 
charges on various parties ranging from vehicle manufacturers and dealers, through 
consumption taxes, to the vehicle user, through vehicle fees and fuel taxes. Revenues 
from these charges are transferred from dedicated highway funding sources into a 
special account to support implementation of five-year plans. The sources of funding 
for road investment in Japan include dedicated user fees, toll revenues and toll-backed 
debt, and general budget appropriations.

3.3 Maintaining purchasing power
The concept of developing a mechanism to ensure that fuel excise taxes maintain their 
purchasing power is often discussed, but the record of developed countries actually doing 
anything about it is somewhat limited.

In the United States, national fuel tax rates are established by Congress and have not been 
increased since 1993. With regard to fuel taxes, “indexing” to inflation or converting to a 
sales tax approach is often proposed, but lawmakers have been unwilling to do so. At the 
state level (all states in the United States also impose their own fuel taxes in addition to 
federal taxes), fuel tax rate increases are also generally treated on an ad hoc basis, although 
a few states have either used limited indexing, which establishes a ceiling on the rate of 
increase in a given time period, or added a sales tax component to their fuel tax structure 
that provides a form of indirect indexing. Similar to the United States, Japan last increased 
its fuel tax rates in 1993, and efforts to increase the taxes have been met with stiff public 
and political opposition.

European countries have generally been willing to increase their fuel excise taxes more 
regularly, although most do so on an ad hoc basis. However, as most European countries 
impose a value-added tax on motor fuels, there is also a sales tax-like component that 
is sensitive (although not directly tied) to inflation. Moreover, both the United Kingdom 
and Germany have experimented with fuel tax indexing. The United Kingdom established 
an “escalator” in the 1990s, which adjusted fuel tax rates at 5% per year, but repealed the 
mechanism in 1999 in response to widespread public protests. Germany implemented an 
inflation-based adjustment in the late 1990s but repealed the approach after a few years 
over public concerns about the rapid increase in fuel prices.

There is currently no link between charges on road users and central government funding 
for roads in Australia. However, there is a link between that part of road expenditure that 
is attributed to heavy vehicles and the charges imposed on heavy vehicles. The charges for 
heavy vehicles consist of a combination of an annual registration charge collected by the 
states and territories and a road user charge on fuel collected by the central government. 
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The law for interstate transport provides a mechanism to adjust the annual registration 
charge and the amount of the fuel-based road user charge. The Federal Minister for 
Infrastructure and Transport has regularly issued determinations that have increased the 
fuel-based road user charge. The most recent determination, made in June 2011, increased 
the charge from A$0.22 per liter to A$0.23 per liter. This process does not change the price 
of fuel but reduces the fuel tax credit that transport operators and nonprofit bodies can 
claim.

In New Zealand, adjustment to central government funding for land transport activities 
is provided for in the law. The Minister for Transport is required to issue a government 
policy statement on land transport funding every 3 financial years, which guides the 
outcomes that the government wishes to achieve and links the amount of revenue that the 
government will raise from road users with the planned levels of expenditure. Revenue is 
raised from road users by fuel excise duty, road user charges, and motor vehicle registration 
and licensing fees. The current government policy statement includes the statement that 
the government will need to increase rates of fuel excise duty and road user charges during 
the first 3 years of the government policy statement by at least the rate of inflation. For 
2012, the potential increase will be in the order of NZ$0.02 a liter and in 2013 the potential 
increase will be in the order of NZ$0.015 a liter. The increase took effect in July 2014, and 
another increase will be in June 2015.

3.4 Debt Financing
3.4.1 Use of Debt
International experiences appear to offer limited ideas on provincial and local road-related 
debt practices that are applicable to the circumstances prevalent in the PRC. In the United 
States, for example, state and local governments issue debt as they see fit and as their 
legislative bodies allow, using their own revenue sources to secure and repay debt; the 
US federal government has little oversight or involvement in these activities, other than 
providing tax advantages to lenders and debt holders. The main exception is a relatively 
small federal program10 that provides loans or loan guarantees for high-profile highway 
and transit projects. States and local governments in the United States can also issue grant 
anticipation notes, where debt is secured and repaid with future federal apportionments.

3.4.2 Shadow Tolling
Shadow tolls are payments made by a road agency to a road facility operator (concessionaire)  
on the basis of actual traffic volumes and agreed rates. They may be used with both 
tolled and un-tolled roads. For tolled infrastructure, the toll necessary for the road facility 
operator to recover the investment, repay loans, cover operating costs, and provide a return 
on investment may be so high that it will significantly reduce the traffic volume using the 
facility. In this case, the road agency may agree to a reduced actual toll and make up for 
the shortfall by a shadow toll. An adjustment mechanism needs to be included so that the 
shadow toll ceases to exist when there is enough traffic to achieve the required financial 
return. A shadow toll component or guarantee may also be used with actual tolls in 

10 The US federal credit program is known as the Transportation Infrastructure Financing Investment Act or TIFIA.
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situations where there is political instability, uncertain economic climate (which can reduce 
transport demand), or potential for construction of competing projects.

Shadow tolls also can be used totally in place of an actual toll being collected to save 
the cost of toll collection and the delay to traffic. This is most often used where existing 
roads are upgraded. A concessionaire provides capital for the upgrade, and operates and 
maintains the road for a long-term concession period. The road agency reimburses the 
concessionaire by way of a shadow toll.

There are often problems with traffic risk associated with use of shadow tolls. The risk of 
lower traffic is transferred to the private operator and the risk of higher traffic is assumed 
by the road agency. Also, it can be argued that shadow tolls are not efficient as they do 
not charge users for the actual cost of road use as direct toll charges do, for example, and, 
therefore, the demand management effect of an explicit toll is lost.

Portugal and Spain have used both actual and shadow tolls to finance both new 
infrastructure projects and improvements to existing highways. But the payment obligations 
of the governments under these contracts have increased so much that many concessions 
had or will have to be converted to user-paid tolls.

Annuity payment is a variation of shadow toll where the payment to the concessionaire is 
determined in absolute terms with no direct reference to usage of the roads by the vehicles. 
This approach removes the traffic risk from the agreement between the road agency and 
the concessionaire. The annuity scheme is a means of “borrowing” from the private sector 
for road development, wherein construction, long-term operations, and maintenance 
responsibilities are combined into a single arrangement. 

Both shadow tolls and annuity payments require the road agency to find the revenue to 
make the payments. They are therefore not a means of financing roads, rather a means of 
repaying investment by other parties.

3.5 Long-Term Funding
Almost all countries continue to rely on fuel tax for at least part of the general funding for 
roads. Because these taxes are usually levied on a fixed price per liter basis, the rate needs 
to be increased periodically to keep pace with inflation, improved fuel efficiency, and road 
network expenditure needs. Increasing the fuel tax rate has become difficult politically 
in recent years, which has led some countries to investigate more sustainable forms of 
charging for road use.

Other considerations that have led to alternative systems of charging for road use, other 
than by a levy on vehicle fuel, include the costs incurred by heavy vehicles that are not fully 
recovered by a fuel levy, road congestion (which varies with location and time of day), and 
environmental costs that are not reflected well by a fuel levy.
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Toll roads allow different prices depending on the type of vehicle, and in some cases on the 
time of day. A number of cities in developed countries (e.g., Bergen, Durham, London, Oslo, 
Singapore, and Stockholm) have implemented electronic road congestion pricing schemes.

The development of countrywide, distance-based pricing schemes is still in a fairly nascent 
state throughout the world. In recent years, a few developed countries have undertaken 
major national-level studies to explore options for addressing road spending needs. These 
include the US National Surface Transportation Infrastructure Financing Commission,11 
the German Pällmann Commission,12 and the UK Eddington Study.13 All three studies 
concluded that the long-term road network needs of their respective countries could best 
be met through a greater reliance on road pricing schemes that recover a larger percentage 
of road use costs, that is, including congestion and environmental costs.

Within the European Union (EU), Directive 1999/62/EC, as modified by Directive 
2006/38/EC and by Directive 2011/76/EU, provides the legal basis for distance-related 
tolls and time-based user charges (vignettes) for heavy goods vehicles (above 3.5 tons). 
Belgium, Denmark, Luxembourg, the Netherlands, and Sweden have a common time-based 
system of user charges for heavy goods vehicles above 12 tons on highways and selected 
motorways called the Eurovignette system. This was launched as a paper system in 1995 
and converted into an electronic system in October 2008.

From January 2005, Germany has levied distance-based fees on heavy goods vehicles with 
a maximum permissible gross laden weight of 12 tons and more on German motorways 
using an on-board unit (OBU) and a satellite-based system. The distance actually driven 
by the vehicle is used to calculate the road charge, which also varies according to road 
congestion and the environmental performance of the vehicle (Euro emission rating). 
Other European countries, including Poland, the Czech Republic, Austria, and Switzerland, 
have developed similar heavy vehicle distance charging systems, most of which use 
electronic tolling.

In Switzerland, the electronic, distance-based road user charging scheme for heavy vehicles 
was launched in 2001. Vehicles pay for distance traveled on all Swiss public roads, with the 
charge based on gross laden weight, Euro engine rating, and the distance traveled. Distance 
is measured by an OBU connected to the tachograph of the vehicle. To avoid fraud, which 
can result from interference with the tachograph signal, the reading is correlated with a 
global positioning system unit. A second-generation OBU with improved security and 
communications features was introduced on 1 January 2011.

There is no EU directive to govern charging private vehicles because the main concern is 
limiting barriers for road freight transport within the EU. Seven member states (Austria, 
Bulgaria, the Czech Republic, Hungary, Romania, Slovak Republic, and Slovenia) have 
time-based systems for private vehicles, with Belgium having announced its intention 

11 National Surface Transportation Infrastructure Financing Commission. 2009. Paying Our Way: A New Framework for 
Transportation Finance. Final report, February.

12 Pällmann Commission. 2000. Final Report of the Governmental Commission on Transport Infrastructure Financing. Berlin: 
Minister for Transport, Building and Housing.

13 S.R. Eddington. 2006. The Eddington Transport Study: Main Report, Transport’s Role in Sustaining the UK’s Productivity 
and Competitiveness. Great Britain H.M. Treasury and Great Britain Department for Transport, December.
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to introduce such a system. A study on vignette systems had been conducted, and a 
communication had been issued by the EU providing guidance on vignettes for light private 
vehicles.14

The Netherlands has been one of the leading countries to explore distance-based charges 
for all road users on all roads. The Dutch have been planning to introduce a congestion 
pricing program that uses satellite technology to track every vehicle in the country and 
charge them per kilometer driven according to a flexible rate schedule. Initially, the program 
will cover commercial vehicles only, expanding over time to include all vehicles by 2018. 
The program is currently on hold due to strong public and interest group opposition.

The United States has begun to investigate distance-based pricing schemes, but is still 
in the process of conducting studies or developing and implementing pilot programs.15 
The State of Oregon has conducted the most comprehensive pilot program that assessed 
the viability of different technological approaches for implementing a state-wide pricing 
scheme. Alabama, New York, and Minnesota16 have addressed various issues concerning 
vehicle miles of travel fees. While several other states, and even the US federal government, 
have talked about pricing as a long-term option for replacing the motor fuel tax, progress 
toward implementation has been minimal.

Since 1978, New Zealand has had a distance-based road user charging system for heavy 
vehicles, which uses hubodometers to measure the distance traveled for charging purposes.

3.6 Dedication of road User revenues
The approach to road funding is to charge road users a fee for service and to dedicate the 
resulting revenue to road expenditure, which benefits road users. Charging a toll for the use 
of a particular facility or section of the road network is the most direct way of doing this. 
However, currently available technology does not facilitate its use on all roads, and less 
direct ways of charging road users have to be used. The most common indirect methods 
involve levying charges at a national level on vehicles and the fuel that they use.

In Australia, the federal government has twice in the past hypothecated a share of fuel 
taxes for road expenditure purposes but since 1991 has provided road funding through the 
government budget process. Australian state governments are currently advocating reform 
of road funding and expenditure arrangements.

Brazil hypothecates some fuel tax revenue for transportation infrastructure expenditures 
and also transfers some of this revenue to the states and the municipalities.

In India, with the exception of road tolls and the central government tax on fuel, revenue 
from the various road-related taxes and charges is generally not hypothecated to the road 

14 European Commission. 2012. Communication from the Commission on the Application of National Road Infrastructure 
Charges Levied on Light Private Vehicles. (COM (2012) 199).

15 National Cooperative Highway Research Program (NCHRP). 2010. System Trials to Demonstrate Mileage-Based Road 
User Fees. Project 20-24 (69A).

16 Minnesota Department of Transportation. 2010. Potential Benefits to the Freight Industry of Distance-Based Road User 
Fees. Transport Research Synthesis TRS 1008.
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sector but forms part of the general revenue. The central government tax on diesel and 
motor spirit is dedicated for the development and maintenance of national highways, state 
roads, and rural roads, and for the construction of overpasses and underpasses and other 
safety features at unmanned railway crossings.

Box 3.1: Earmarking

During the early 1950s, New Zealand, Japan, and the United States set up earmarked 
road funds based on the “user pays” principle. This involved earmarking certain road-
related taxes and charges and depositing them into a special account, or road fund. The 
earmarked funds were higher than the previous allocations from the general budget and, 
since the funds were managed off-budget, they were subject to less stringent budget 
discipline. Many developing countries adopted this model in the 1970s and 1980s, while 
many Eastern European transition countries adopted it during the early 1990s. Apart from 
New Zealand (which restructured the road fund several times, most recently in 1996), the 
United States (which also restructured the road fund several times), and Japan (which is a 
special case), virtually all these road funds failed to deliver a secure and stable flow of funds 
for roads. They diverted funds away from other sectors, funds were poorly managed, and 
the added revenues were often not spent on roads. As a result, the ministries of finance, 
the International Monetary Fund, and donor organizations now oppose the establishment 
of such earmarked road funds.

If the revenues continue to be collected under the tax-making powers of the government, 
then the fee-for-service concept does constitute a form of earmarking. However, provided 
the revenues consist of charges related to road use, and the funds are proactively managed 
to strengthen financial discipline, most fiscal economists describe this as “benign” 
earmarking. It approximates closely to a user charging system, helps to improve allocation 
efficiency, and does not abstract revenues away from other sectors. On the contrary, if 
the legislation supporting the road fund describes the payments made by road users as a 
“road tariff”—and the money is no longer collected under the tax-making powers of the 
government—then the fee-for-service concept does not constitute earmarking.

When pressed to adopt earmarking, developing countries often resist, promising to do 
better within the existing budget processes of the government. Such promises give lenders 
little reason for optimism. The pledge of a government to provide adequate funds does 
not commit succeeding governments, and the many pressing calls on government general 
revenues make it a difficult pledge to keep. The evidence is that, without earmarking, there 
is only a small chance of developing countries consistently allocating sufficient revenues to 
meet road maintenance needs. 

Source:  World Bank website: http://web.worldbank.org/wbsite/external/topics/exttransport/
extroadshighways 
Asian Development Bank. 2003. Roads Funds and Road Maintenance, an Asian Perspective. 
Manila.
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Japan has hypothecated gasoline tax for road purposes since 1954. This dedicated funding 
was extended to include a diesel tax (1956), liquefied petroleum gas (LPG) tax (1966), 
motor vehicle purchase tax (1968), and motor vehicle tonnage tax (1971). The Ministry of 
Finance has tried to transfer funds earmarked for road improvement to the general budget, 
but local governments with inadequate road infrastructure and car user groups strongly 
opposed these moves insisting that it is against the benefits-received principle of taxation, 
i.e., the individuals who receive the benefit of a good or service should pay the tax necessary 
to supply that good or service. 

In New Zealand, all revenues from road user charges (after administration costs) have been 
dedicated for land transport purposes from the inception of the road user charging system 
in 1978. Historically, only a portion of the excise duties on motor vehicle fuel (gasoline, 
compressed natural gas [CNG], and LPG) was hypothecated for road-related purposes, 
but from July 2008 all of the excise duty on these fuels has been hypothecated to land 
transport activities. For gasoline, this is currently $0.39/liter (CNY2.5/liter). There is no 
excise duty on diesel because diesel-powered vehicles pay road user charges.

The United States has hypothecated fuel tax at the federal level for highway purposes 
since 1956. Truck user fees (heavy vehicle use tax, truck and trailer sales tax, and truck 
tire tax) have been added, although fuel taxes still provide about 90% of the revenue. The 
rate of dedicated fuel tax has been increased over the years but has not been increased 
since 1993. The current rate for gasoline and gasohol is $0.0486/liter (CNY0.31/liter) and 
for diesel, $0.0645/liter (CNY0.41/liter). Proceeds from fines and penalties imposed for 
violation of motor carrier safety requirements, and proceeds of certain penalties imposed 
by the Internal Revenue Code related to highway-user taxes, are also dedicated for highway 
purposes.

3.7 road programs
In Australia, the federal government provides funding for roads through two main 
programs—the Roads to Recovery Program and annual financial assistance grants. The 
Roads to Recovery Program provides tied funding directly to local councils, which are 
required to account for the use of funds against specific projects. Councils are required 
to match this funding with equal funding from their revenues. Annual financial assistance 
grants are untied to any specific purpose in the hands of the local government, allowing 
councils to spend the grants according to local priorities. The federal government also 
funds a black spot program for national highways as well as for local roads.

Highway construction and maintenance spending in Germany is determined by the Federal 
Transport Investment Plan, created by the Transport Ministry and approved by the German 
Parliament every 7–10 years. Funding decisions are then determined through multiyear 
programs. Federal allocations to state and local governments are based on the share of 
registered vehicles in each jurisdiction, with some adjustments made for city-states such  
as Berlin.
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Japan prepares 5-year highway development plans, with the national government 
establishing national investment priorities and targets. National projects are selected 
through a programming process that includes cost–benefit analysis. Costs for toll road 
construction and maintenance are borne by expressway companies (national expressways), 
and costs for other roads are shared between the national government and the relevant 
subordinate government levels based on the type of facility.

The Government of India has a National Highway Development Program (NHDP) for 
upgrading national highways and for constructing new expressways. The NHDP is taken 
up under the five-year plans depending on resource availability. The government also 
has programs for improvement of state roads, state roads of economic importance, and 
interstate connectivity. Rural roads receive central government funding under a program 
primarily aimed at providing connectivity, by way of an all-weather road, to all habitations in 
rural areas.

Central government funding for roads in New Zealand is administered by the New Zealand 
Transport Agency (NZTA) mainly through the National Land Transport Program (NLTP). 
The NLTP is prepared every 3 years by the NZTA and covers all land transport activities 
funded by the central government, such as public transport services, road operations 
and maintenance, road improvements, and walking and cycling activities, for both the 
central government (state highways, road policing, research, and sector training) and local 
authorities (public transport, local roads, etc.). The NLTP provides 100% of the funding for 
national highways, an average of 50% for local roads, 50% for public passenger transport 
services and infrastructure, and 100% for road policing. Local authorities provide the 
remainder of the funding for local roads and public passenger transport. Local authorities 
sometimes carry out road projects outside of the NLTP. Local funding comes from local 
rates and other local sources such as developer contributions. New Zealand is currently the 
only country that allocates central government road maintenance funds on the basis of a 
standardized road asset management system. All road controlling authorities are required 
to maintain such a system.

At the national level in the United States, the Federal Highway Administration (FHWA) 
develops need estimates and reports to Congress on the condition, performance, and 
future capital investment needs of highway and transit systems. The main national road 
program is the Federal-aid Highway Program, which provides federal funds for constructing 
and maintaining the national highway system (primarily interstate highways, US routes, and 
most state routes). The FHWA oversees projects using these funds to ensure that federal 
requirements for project eligibility, contract administration, and construction standards are 
adhered to. Congress then enacts multiyear highway funding acts based on this report and 
other considerations. States and metropolitan areas occasionally develop long-range plans 
that estimate needs and available revenues. The federal government establishes program 
categories that define how different types of funding can be spent with regard to the system 
(e.g., interstate versus other national roads) and/or functions (e.g., safety, congestion 
mitigation, or bridges). In general, the federal government only provides up to 80% of 
construction costs, including for major rehabilitation, reconstruction, and replacement 
of the national system and does not provide funds for general maintenance. With a few 
exceptions, state governments pay for all operating and maintenance activities on highways, 
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and state and local governments own all nonfederal roads, and for these roads, they plan 
and fund all improvements, operations, and maintenance.

3.8 Fund Management
Road funds have been, and are being, used in many countries to provide a transparent 
arrangement for managing road revenues and allocating funds for roads. The term 
“road fund” can apply to an arrangement ranging from a trust account set up within the 
accounts of the government by administrative order to an entity separate from government 
established by legislation.

India created a central road fund in 1930, which was revitalized in 2000. Some Indian states 
have road funds, and others are considering introducing such funds.

The United Kingdom had a road fund from 1920 until hypothecation of vehicle excise duty 
into the fund was ended in 1936, and the road fund was finally wound up in 1955.

Several countries, including the United States, Japan, and New Zealand, established road 
funds in response to the rapid expansion in demand for road transport in the post-World 
War II period.

The Japan Road Fund was created in 1954 to manage the hypothecated gasoline tax.

In New Zealand, the national road fund was created in 1953, but the arrangements had 
been restructured a number of times. The current fund is called the National Land 
Transport Fund (NLTF) and receives dedicated revenues from excise duty on motor 
vehicle fuel, charges on diesel-powered and heavy vehicles (road user charges), and 
vehicle registration and licensing fees. These revenues are paid into the central government 
treasury and credited to the NLTF. In 2009–2010 and 2010–2011, the central government 
also contributed from general revenues approximately 5% of the total NLTF. The NLTF is 
managed by the NZTA, a statutory entity with a board that makes independent decisions 
on allocating and investing funds from the NLTF in accordance with government policy. 
The NZTA also administers road user charges and vehicle registration and licensing, and 
monitors the road system and implementation of activities funded from the NLTF.

The United Kingdom had a road fund from 1920, but this was replaced in 1955 with 
a system of funding through government grants. The road fund was never fully used, 
returning a surplus each year, and became notorious for being used for other government 
purposes.

The US Federal Highway Trust Fund (HTF) was created in 1956 to fund construction of 
Interstate Highways and Defense Highways. The HTF paid for 90% of highway construction 
costs with the states required to pay the remaining 10%. The use of the fund has changed 
with the completion of the interstate highway system. A 1982 Act established a special 
mass transit account in the HTF to receive part of the motor fuel tax. Various acts since 
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then have diverted part of the fuel tax to the general fund of the treasury for deficit 
reduction and other purposes. During 2008, the fund required support of $8 billion from 
general federal revenues. This shortage was due to lower gas consumption as a result of the 
recession and higher gas prices. Further transfers of $7 billion in 2009 and $19.5 billion in 
2010 were made. The dedicated revenues are paid to the federal treasury but are credited 
to the HTF.

The modern approach to road funds is to establish them by legislation with detailed 
accountability and management requirements. The fund is managed by a board with 
private sector expertise. In some cases, the majority of the board members are from the 
private sector—12 of the 27 road fund boards in Sub-Saharan Africa are constituted on 
these lines. In New Zealand, all board members are from the private sector.

3.9 Funding Allocation
Policy directions adopted by other countries for managing and allocating road funds 
are closely related with both how a country funds its road programs and the division of 
responsibilities between the different levels of government.

In Australia, the federal government allocates tied funding for roads to state governments 
and local councils according to a formula based on population and road length set by the 
Local Government Grants Commissions in each state. Councils are required to account for 
the funds against specific projects and are required to match the federal funding with equal 
funding from their own revenues. Annual financial assistance grants are also provided to 
local government. These have a general purpose component, which is distributed between 
the states and the territories according to population, and a local road component, which 
is distributed according to fixed historical shares. Both components of the grants are in the 
hands of the local government, allowing councils to spend the grants according to local 
priorities.

Federal allocations to state and local governments for highway construction and 
maintenance in Germany are based on the share of registered vehicles in each jurisdiction, 
with some adjustments made for “city-states” such as Berlin.

In Japan, 100% of the earmarked gasoline tax, 50% of the LPG tax, and 67% of the motor 
vehicle tonnage tax are used for roads by the national government. The remaining parts of 
the LPG tax and motor vehicle tonnage tax plus 100% of a local road tax (collected with 
the gasoline tax), the earmarked diesel tax, and motor vehicle purchase tax are allocated to 
local governments. National and local governments also provide road funding from general 
revenue sources.

Prior to the early 1990s, the US approach to allocation was largely based on need—the 
funding formulas and discretionary grants targeted expansion of the interstate system 
and in some instances favored states with low population densities. With the system 
now relatively complete, the allocation process has shifted to a focus on fairness and has 
become contentious. Complex formulas allocate nearly all national road funds to states 



International experience on Funding roads 29

and, to a much more limited degree, local governments. These formulas vary by funding 
program but generally consider overall factors such as national system length, fuel and truck 
tax contributions, traffic volumes, and population, along with program-specific factors such 
as pollution levels and number of border crossings. In addition, the US program typically 
includes discretionary funding pools that are distributed by the Secretary of Transportation. 
A major criticism of the US approach is the lack of a relationship between allocations and 
performance—some argue that the approach provides little incentive for states to address 
national priorities. The US experience shows that a heavily formula-driven allocation 
approach also has its pitfalls.

In countries where road funding generally does not come from dedicated sources, for 
example, most European countries, allocations to subordinate levels of government are 
either incorporated into broad transfers or are based on a combination of needs, politics, 
and precedent. The experiences of these countries are less relevant to the PRC.

In countries where a national dedicated source of road funding exists and subordinate 
governments play a strong role in delivering roads programs, allocation approaches strive to 
balance consideration of national priorities and “fair share” (a jurisdiction getting back what 
it pays in). In Japan, this is accomplished by having a portion of fuel taxes allocated to local 
governments. 

A lesson that can be drawn from almost all countries is that the allocation issue is never 
simple; strong arguments can be made to justify approaches that vary from emphasizing 
return of funding paid in, to allocations based solely on needs or central government 
priorities. While there does not appear to be any one “right” method for allocations, it is 
clear that approaches must strive to balance an emphasis on national goals and needs (and 
perhaps the need for subsidies in some areas), with considerations of fairness and equity.

3.10 Organizational Capacity
Developed countries vary widely in the roles and associated organizational capacity of 
their national government road agencies. Highways England is directly responsible for 
maintaining and improving the strategic road network in the United Kingdom and thus 
has a large technical staff. Conversely, the central government road agencies in the United 
States and Germany limit their role to policy development, funding, and oversight, and have 
a much smaller staff.

International experience shows that organizational arrangements, management skills, 
technical skills, and systems for road administration vary greatly across countries. This 
depends largely on the stage of development of a country, as illustrated in Table 3.2, and 
also on the size of the country and its government structure.

Management skills of road administration organizations trend toward management of 
modal integration and wider issues, and management of consultation and probity. Technical 
skills and systems trend toward transport system performance, planning, financial analysis, 
information technology, and traffic demand management.
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Table 3.2: Road Administration Organization, Skills, and Systems

Stage of 
Development Birth Growth Upgrading Maturity
Organization Large public works 

department
Separation of 
client and service 
deliverer

Road agency/
administration/
board

“Commercial” 
roads

Management 
systems

Maintenance 
management

Accounting,
road inventory, 
traffic, and road 
condition

Financial 
management,
information  
management,
road asset, and 
performance 
management 
(road smoothness, 
capacity, safety)

Financial 
management,
transportation 
modeling

Management 
skills

Resource 
mobilization

Management 
of contractual 
relationships and 
relationships with 
national issues

“Commercial” 
management,
reorganization 
management and 
management of 
relationships with 
community issues

Management of 
modal integration 
and wider issues,  
management of 
consultation and 
probity

Technical skills Basic engineering, 
maintenance 
workforce 
management

Highway 
engineering; road 
asset management; 
planning, 
programming, 
and prioritization 
of road activities; 
contract 
management

Use of 
performance 
indicators, 
economic analysis, 
environmental/
social analysis

Transport system 
performance, 
planning, 
financial analysis, 
information 
technology, 
traffic demand 
management

Private sector 
involvement

Low Some consulting/
contracting

Design, 
construction, 
maintenance, road 
management, and 
financing

Long-term 
performance 
specified 
maintenance and 
public–private 
partnerships

Source: ADB.

3.11 performance Measures and Systems
3.11.1 results-Based Management
Orienting institutions on performance intends to make the administrations accountable 
for achieving certain targets, notably by rewarding or penalizing their leadership and staff 
on the results achieved at their level. It implies some decentralization of authority and 
stabilization of management, to give sufficient power and time to achieve results. It relies 
heavily on management tools such as monitoring indicators or retrospective evaluations. 
It seeks to foster a sense of ownership, urgency, and accountability while making individual 
performance more visible. While the move to results-based management involves generally 
the whole government, many elements could be introduced at the sector level. Box 3.2 
describes the view in New Zealand on results-based management.
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Box 3.2:  What Is Results-Based Management? Views from New Zealand

Definition of results-based management. Results-based management (RBM) aims to 
provide “a government that works better and costs less.” The transition toward an RBM 
system involves several major steps: (i) to question the role and the size of the state 
and define the services that should be publicly provided; (ii) to seek ways to provide the 
services and to meet the objectives at a lower cost in a more efficient way; (iii) to define 
objectives at government level, through strategic planning, and transform them into 
actions at the bottom level; and (iv) to set clear priorities in allocation of resources, from 
the highest to the lowest level of the administration.

RBM systems are based on a culture of accountability as opposed to a traditional culture 
of compliance. General accountability means that a large share of the administration can 
be held to account for what it has achieved, given its goals, priorities, and means. Increased 
accountability should be sought through (i) the delegation of responsibilities (managerial, 
financial, and technical) within clear limits—for instance, politicians pulling back from 
direct program management and higher levels of administration pulling back from 
micromanagement; (ii) the monitoring of performance of government, administrations, 
and individuals, generally through development of information systems; (iii) feedback of 
performance measurements into budgeting systems and/or strategic auditing systems;  
(iv) increase in the number of people that can be publicly held to account; and  
(v) development of scrutiny processes and of sanction/bonus regimes.

Results-based management implementation. At the macro/strategic level, the necessity 
to keep on meeting ambitious social goals while being constrained at the macro and 
fiscal levels is a primary motivation to switch toward RBM systems. The subsequent 
redefinition of the government can involve (i) a reduction of the role of the central state 
in the economy through the privatization of publicly owned companies and transfers 
to local governments; (ii) a redefinition of ministries to avoid conflicts of interests and 
superposition of powers; and (iii) a change of budget systems from an input-based system 
toward a service-/outputs-based system, generally through a change of the Public Finance 
Act, in order to identify the costs of the services and the expected outcomes—given a 
fixed budget. At the micro-sector level, RBM principles can be applied to obtain better 
value for money through a motivation of institutions on outcomes of policies (for instance 
road safety) rather than just on outputs. However, this does not systematically translate 
into an outcome-oriented budget system; rather than a penalization of the low-performing 
programs, the launch of central strategic audits is more widespread. At the bottom level, 
the RBM approach leads gradually to define service goals and monitoring systems in a way 
that involves directly the citizens who receive the services.

Source: Adapted from the speech delivered by Graham Scott, former Treasury Secretary  
of New Zealand, delivered in Brasilia on 27 March 2007.

3.11.2 performance Indicators
Much work done internationally on the performance indicators for the road sector 
addresses, among other things, infrastructure condition; social, economic, health, and 
environmental outcomes; user satisfaction; and road agency deliverables. The Organisation 
for Economic Co-operation and Development (OECD) and World Road Association 
(PIARC) have each produced a framework.
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3.11.2.1 Organisation for Economic Co-operation and Development
In 1997, the OECD Scientific Expert Group, IR7, suggested a set of performance indicators17 
for the road sector (Tables 3.3 and 3.4). The tables also show how these measures align 
with interest groups.

Table 3.3: Road Agency Performance Indicators Proposed by the OECD

pI No. Indicator Name purpose/Description
PI 1 Average road user 

cost (car and truck)
To measure the average cost of running a medium car, a light 
diesel truck, and an articulated six-axle truck as determined  
from the Highway Development & Management model of the 
World Bank.

PI 2 Level of satisfaction 
(travel time)

To measure satisfaction regarding travel time and its reliability, and 
quality of road user information.

PI 3 Number of fatalities To measure the fatal risk regarding all road users from a road 
traffic perspective and from a health perspective.

PI 4 Unprotected road 
user risk

To measure the fatal risk from a health perspective, based on the 
number of unprotected road user fatalities divided by the number 
of inhabitants.

PI 5 Environmental policy/
program

(Yes/no). To measure the extent and use of environmental 
policies and programs by road agencies. The indicator is based on 
the requirements of ISO 14001.

PI 6 Market research and 
customer feedback

(Yes/no). To measure the existence, extent, type, and success of 
market research processes.

PI 7 Long-term programs (Yes/no). To measure whether the organization responsible for 
managing the road system has a long-term plan or program in 
place that is based on trade-off analysis among new construction, 
maintenance, and operations of the road system and that 
allocates available resources at the system level among these 
alternative strategies for achieving the goals of the system.

PI 8 Management systems 
for distribution of  
all resources

(Yes/no). To measure the existence of standard and robust 
management systems comprising
•	 strategic planning and asset management planning,
•	 economic evaluation,
•	 implementation monitoring, and
•	 review and audit procedures
for the distribution of resources in the program development and 
management process.

PI 9 Quality management 
audit

(Yes/no). To measure the set up and use of a quality management 
system based on ISO 9000.

PI 10 Forecast values of 
road costs versus 
actual costs

To serve as an indicator for the ability of an organization in 
operational schedule and cost management.

PI 11 Overhead percentage To measure the administrative (fixed) costs of road administration 
in relation to the total costs of road administration.

17 OECD. 1997. Performance Indicators for the Road Sector. Road Transport Research.

continued on next page
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pI No. Indicator Name purpose/Description
PI 12 Value of assets To establish the existence of standard and applicable methods to 

calculate and measure the value of assets of road infrastructure.
PI 13 Roughness (according 

to road class)
To rate road networks on the basis of user comfort.

PI 14 Condition of 
structures

To measure the percentage of engineering structures presenting 
important deteriorations.

PI 15 Satisfaction with road 
system condition

To establish standard and applicable processes for market surveys 
and customer feedback aimed at monitoring and measuring road 
user satisfaction with road system condition.

OECD = Organisation for Economic Co-operation and Development, PI = performance indicator.

Source: OECD. 1997. Performance Indicators for the Road Sector. Road Transport Research.

Table 3.4: Alignment of OECD Performance Indicators with Interest Groups

Dimension Government
perspective

road Administration road User
Accessibility/mobility Average road user 

costs
Level of satisfaction

Safety Number of fatalities Unprotected road 
user risk

Environment Environmental policy/
program

Community Market research and 
customer feedback

Program development Long-term programs Management systems 
for distribution of all 
resources
Quality management

Program delivery Forecast values of 
road costs versus 
actual costs
Overhead percentage

Program performance Value of assets Roughness

Condition of 
structures

Satisfaction with road 
system condition

OECD = Organisation for Economic Co-operation and Development.

Source: OECD. 1997. Performance Indicators for the Road Sector. Road Transport Research.

An important observation of the 1997 OECD report was that road sector indicators should 
extend beyond just the interests of the road administration to include the long-term 
government vision for the transport sector and the interests of road users.

Table 3.3 continued
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During 1997–1999, these performance indicators were field tested by road administrations in 
15 countries.18 One conclusion of this testing is that it is inappropriate to propose a common 
vision or common indicator target for all counties. However, there was consensus among 
participants that their administration had benefited from use of performance indicators.

3.11.2.2 World Road Association
World Road Association (PIARC) has produced a framework for road sector performance 
indicators that took account of work in Australia, the OECD, and the United States.19 The 
framework proposed indicators and measures for

(i) economic outcomes,
(ii) social outcomes,
(iii) health outcomes,
(iv) environmental outcomes, and
(v) road authority delivery activities.

More recently, a PIARC report organized performance indicators into “drawers,” which 
allows the users to develop their own system according to their specific needs.20 The drawer 
includes advice on what to measure, how to measure, and recommendations for use. 
Examples are provided for indicators of safety; social, financial, environmental, and human 
resource sustainability; and information and travel time performance.

3.11.2.3 Australia
The association of Australian and New Zealand road transport and traffic authorities, 
Austroads, has done considerable research on road sector and subsector outcomes 
and measures in conjunction with road administrations and other stakeholders and has 
developed a coherent set of indicators covering all outcome areas.21 For benchmarking to 
be valid, it is necessary that the measures use a standard methodology.

Austroads annually publishes road performance data for each of the Australian states 
and New Zealand on its website.22 The website provides time series data for performance 
indicators in chart and table format and includes considerations in reading the data, 
qualifications for the data, and the methodologies used in obtaining the data. The following 
performance indicators are provided:

(i) Road safety
(ii) Registration and licensing
(iii) Road construction and maintenance

18 OECD. 2001. Performance Indicators for the Road Sector—Summary of the Field Tests. http://www.
internationaltransportforum.org/Pub/pdf/01PerformIndicE.pdf

19 PIARC Technical Committee on Performance of Road Administrations (C15). October 2004. A Conceptual 
Performance Indicator Framework for the Road Sector.

20 PIARC Technical Committee C4.1, 2008. Integration of Performance Indicators. Report 2008 R06.
21 Austroads is the association of Australian and New Zealand road transport and traffic authorities. Members are the 

six Australian states and two territory road transport and traffic authorities, the Department of Infrastructure and 
Transport, the Australian Local Government Association, and the NZTA; Austroads. 1996. National Performance 
Indicators. Report AP434/96.

22 Austroads website: http://algin.net/austroads/site/index.asp?id=4
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(iv) Environmental
(v) Program/project assessment
(vi) Travel time
(vii) Lane occupancy rate
(viii) User cost distance
(ix) User satisfaction index
(x) Consumption of road transport, freight, and fuel

3.11.2.4 Canada
A recent Canadian report23 provides a good summary of current Canadian and international 
practice. The report suggests the performance indicators for institutional policy objectives, 
and examples of implementation targets are shown in Table 3.5.

Table 3.5: Institutional Policy Objectives, Performance Indicators,  
and Examples of Implementation Targets

policy Objectives performance Indicators Implementation Targets
1. Quality of 
service to users

•	 Network level of service 
(smoothness, functionality, and 
utilization)—% good, fair, and poor

•	 Provision of mobility (average 
travel speed by road class)

•	 Annual user cost ($/km)

•	 Maintain 90% or greater of network 
in fair or better category (IRI ≤2)

•	 Greater than 50% of speed limit (%)
•	 Total user costs/total network km 

increase at no more than CPI

2. Safety goals •	 Accident reductions (%) •	 Reduction in fatalities and injuries by 
1% or greater annually

3. Preservation of 
investment

•	 Asset value of road network ($) •	 Increase (written down replacement 
cost) annually of 0.5% or greater

4. Productivity and 
efficiency

•	 Cost effectiveness of programs 
(ratio)

•	 Annual turnover (%)

•	 1% or greater annual increase
•	 5% or less annually 

5. Cost recovery ($) •	 Revenues •	 Annual increase at no less than rate 
of inflation

6. Research and 
training

•	 Expenditures (% of budget) •	 Annual commitment of 2.5% of total 
program budget

7. Communication 
with stakeholders

•	 Satisfaction survey sampling (%) •	 Greater than 75% of respondents 
satisfied or very satisfied

8. Resource 
conservation and 
environmental 
protection

•	 Recycling of reclaimed materials 
(asphalt, concrete, etc.) (%)

•	 Monitoring of emissions

•	 Maintain at 90% or greater

•	 Maintain at levels <90% of standards

9. Bridges •	 Remaining life (years)

•	 Safety

•	 No bridge with remaining life less 
than 5 years

•	 Comprehensive program of periodic 
inspections to identify any risk

CPI = consumer price index, IRI = international roughness index, km = kilometer.

Source: National Research Council Canada, Institute for Research in Construction. 2009. NRCC-52692, 
Measurable Performance Indicators for Roads: Canadian and International Practice.

23 Institute for Research in Construction. 2009. NRCC-52692: Measurable Performance Indicators for Roads: Canadian 
and International Practice. National Research Council Canada.
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3.11.2.5 New Zealand
In New Zealand, the Ministry of Transport maintains a transport monitoring indicator 
system,24 which includes time series of the following indicators relating to road transport:

(i) Transport volume
(ii) Network reliability
(iii) Freight/transport industry
(iv) Access to the transport system
(v) Travel patterns
(vi) Safety and security
(vii) Public health
(viii) Infrastructure and investment
(ix) Environmental
(x) Transport price indices
(xi) GDP and population

As an example, the information available under transport volume for roads includes

Vehicle travel

(i) Vehicle kilometer traveled
(ii) Road vehicle kilometer traveled by vehicle type
(iii) Road vehicle kilometer traveled per capita
(iv) Road vehicle kilometer traveled in major urban areas
(v) Road heavy vehicle kilometer traveled by road type
(vi) Light fleet road vehicle kilometer traveled by engine size
(vii) Road vehicle kilometer traveled by fuel type.

Fleet information

(i) Vehicle fleet numbers
(ii) Total number of first registrations of road vehicles
(iii) Average age of fleet 
(iv) Average engine size of the light passenger and commercial road fleet
(v) Light vehicle fleet by engine size
(vi) Road fleet by fuel type
(vii) Vehicle ownership per capita

24 New Zealand Ministry of Transport. Transport Indicators. http://www.transport.govt.nz/ourwork/tmif/
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The NZTA website25 provides, among other things, a Road Network Condition Reporting 
Tool, which provides 10 years of road asset and financial performance data for each road 
controlling authority in New Zealand. The NZTA tool makes it possible to

(i) look at the annual road condition and vehicle kilometer of travel and cost data at 
national, regional, and local levels;

(ii) obtain a copy of the raw data in a spreadsheet; and
(iii) generate images of tables and graphs for use in a report.

25 New Zealand Ministry of Transport. http://www.nzta.govt.nz
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 Issues, Options,  
and recommendations

This chapter provides recommendations for addressing the key issues facing the People’s 
Republic of China (PRC) with respect to its ordinary road program. These findings are 
organized by issue area, and are presented using the structure illustrated in Figure 4.1. 

Figure 4.1: Recommendation Development Process

Issue Definition Background 
Research

Identification & 
Evaluation of 

Policy Options
Recommendations

Source: Authors.

4.1 Conceptual Framework
There are significant interactions between the identified policy issues:

(i) The amount of additional central versus provincial and local government funding 
required to meet the expenditure estimates for the Twelfth Five-Year Plan and 
the later five-year plans depends on how costs are shared between central 
and provincial and local governments, and the ability of provincial and local 
governments to fund their proposed share.

(ii) The appropriate approach to program management depends on the roles and 
responsibilities of the different levels of government, potential financial structures, 
financial capacity, goals, and objectives.

(iii) The manner in which road funds are managed and allocated depends on how 
roles and responsibilities are assigned, the new sources of revenue that are 
recommended, and the program approach used.

(iv) Performance management requirements interact with other tasks, including new 
revenue sources, debt financing, roles and responsibilities, the manner in which 
road funds are managed and allocated, and the program approach.

Because of these interactions and interdependencies, the following discussion on issues, 
options, and recommendations is based on the assumption that the PRC will pursue further 

ChApTer 4
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reforms to its ordinary road program through a comprehensive strategy that addresses 
multiple issues. Almost all of the recommendations are dependent on how roles and 
responsibilities for roads are assigned in the PRC and on the overall approach of the central 
government for delivering ordinary road programs; thus, these issues are covered first. 
Responsibilities and program delivery cannot be performed without adequate funding; 
hence, funding is addressed next, taking into account specific issues such as sustainability 
of current revenue sources, new revenue sources, use of debt, and long-term funding 
mechanisms. Finally, the section discusses issues associated with reform implementation, 
including funding allocation, fund management, and performance management. 

4.2 roles and responsibilities
While the Fuel Tax Reform centralized funding for ordinary roads, few other changes were 
made to the roles and responsibilities of the national, provincial, and local government 
agencies involved in the development and management of the ordinary road system in the 
PRC. Provincial and local governments have maintained primary responsibility for planning, 
programming, and delivering works on these facilities (including ordinary national roads) 
and, as a result, appear free to use funds with little oversight or strings attached. In addition, 
current laws and regulations are inconsistent and unclear on the roles and responsibilities 
for management, administration, and implementation of roadworks and maintenance on 
the various categories of roads (national, provincial, county, and country), particularly in 
light of the new road-funding structure.

The roles and responsibilities for planning of national roads are reasonably well-defined, 
but to build on the success of the Fuel Tax Reform initiative, future reforms should 
include better definition of, and changes to, the roles and responsibilities at each level 
of government to improve transparency and to ensure adequate transport system 
performance. Specific issues are as follows:

(i) There is no law or policy on management of roads, including key areas such as 
inspection, investment-level decisions, and administration of road maintenance; 
provincial government agencies have assumed these roles by default. As a result, 
there is little national accountability for ensuring that technical standards are met.

(ii) Clarity is needed on how responsibilities for funding national, regional, and local 
road development priorities and maintenance should be divided among the 
different levels of government.

(iii) Inconsistency in planning, funding, and execution of roadworks has resulted 
in a significantly lower level of development of ordinary roads compared with 
expressways.

(iv) The management of road funds from the vehicle purchase tax (VPT) and the 
fuel tax (currently performed by the Ministry of Finance [MOF]) and associated 
decisions on how much of these revenues are to be allocated for expenditure on 
roads lack transparency and seem disconnected from the consideration of needs.

(v) There has been an imbalance in funding for the maintenance of some roads 
compared with others. Funding for maintenance on national and provincial 
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expressways and ordinary national roads has generally been sufficient in the past; 
on the contrary, some central government funding provided for ordinary county 
roads and rural roads has been insufficient, and there has been little or no funding 
available for ordinary provincial road maintenance.

4.2.1 research Findings
Article 8 of the Highway Law of the PRC very broadly defines the general division of 
responsibilities for road program development, administration, and maintenance. The 
Ministry of Transport (MOT) is responsible for oversight of roadworks nationwide, 
establishes guidelines and sets standards for maintenance and construction of national 
roads, and provides technical assistance to provincial and local government road agencies. 
The following sections provide a more in-depth discussion on the current allocation of roles 
and responsibilities for key road program activities.

(i) National Long-Range Planning. The Highway Law of the PRC requires that road 
construction be included in the national economic and social development plan 
and stipulates that the state shall assist and support the development of road 
construction in minority areas, distant border areas, and poor areas. The law also 
defines key responsibilities and processes for developing and amending plans for 
national, provincial, county, and township roads. Detailed methods for planning 
road improvements and new roads are given in the Road Regulations of the PRC.

 The PRC has three main road development (improvement) plans or programs:
a. National trunk road skeleton system development plan
b. National expressway network plan
c. Rural road development program

All the above national development plans and programs are reflected in the 5-year 
development plans of the PRC. The five-year plans identify key projects and their 
estimated costs, and provide criteria for identifying road improvement projects and 
funding approaches in each province. Projects are generally prioritized and selected 
based on available funding levels and the extent to which the project contributes to 
national objectives and provincial and local interests.

(ii) National Capital Road Planning. The development of road system investment 
plans is generally led by the MOT with varying roles performed by other central 
government entities, including approval of road system goals and targets for 
each five-year plan by the State Council. The MOT is responsible for mid- and 
long-term capital planning for the development of the national road network 
and associated road improvements, in conjunction with other relevant central 
government departments (particularly the National Development and Reform 
Commission [NDRC]), the provinces and autonomous regions, and the four cities 
directly under the central government.

  The current planning approval process for improvements to national main roads 
(and for projects using foreign funds of $30 million and above) includes the 
following steps:

a. The MOT carries out the planning and naming for national roads.
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b. Once the initial planning is complete, the MOT and the NDRC work 
together to define projects at the conceptual level and submit them to 
the State Council for approval.

c. After project planning is approved by the State Council, each region 
conducts feasibility investigations and determines the construction 
schedule, construction standards, and other requirements. Due to 
the scale of investment required for most road projects, the provincial 
development and reform commissions must obtain approval from  
the NDRC.

d. As part of its approval process, the NDRC considers the opinions of the 
transport industry. Specifically, the transport industry organizes experts 
to evaluate the scale and technical standards of the project and to 
recommend compensation rates according to national standards.

e. After the NDRC approves a project feasibility report, the applicable local 
government starts to collect funds and holds a local funds confirmation 
meeting. The MOF then provides an allocation from VPT revenues to the 
local government, depending on the progress of the project.

(iii) National-Level Budgeting. At the beginning of every year, the MOT is responsible 
for issuing an annual investment plan for national roads within each province. 
The MOF is then responsible for issuing an annual budget for road improvement 
projects on national roads based on this investment plan and, after the budget has 
been approved by the State Council, for transferring funds to project accounts 
from the Central Treasury account.

(iv) Provincial Road Planning. Provincial transport departments are the planning 
and funding bodies for provincial roads. They report to the central government 
indicating what is needed to meet the 5-year targets. They are responsible for 
preparing provincial road development plans in conjunction with the relevant 
local transport departments and submitting them to their respective provincial 
governments for approval. They also decide on how to use funds available for road 
maintenance.

Provincial highway bureaus are responsible for management and administration of 
both national and provincial roads, including part administration of expressways. 
They are the implementing agencies for improvements, operation, and 
maintenance works on these roads. Some provinces have established companies to 
manage expressways. In some provinces, farmers maintain rural (village) roads.

Provincial transport departments develop provincial road development plans for 
ordinary roads for approval by the provincial governments. Similarly, county-level 
transport departments prepare development plans for county and township roads 
for approval by their respective municipal and county governments. Stakeholder/
public participation is a basic requirement for road planning at all levels and 
includes consultations between and among each of the relevant government 
departments (national, provincial, and local levels) depending on the focus of the 
planning. Provincial and local governments prepare 5-year development plans for 
their areas based on the longer-term plans. For road operations and maintenance, 
the MOT issues a 5-year guide for work in each of the provinces, but road 
operations and maintenance are not included in any five-year plans.
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Provincial transport departments develop and issue annual plans for road 
maintenance. Most provincial road institutions compile road maintenance budgets 
according to length of road, number of staff, traffic volumes, and material costs. 
These funding requests are not generally based on an assessment of actual 
maintenance needs. For intermediate and major maintenance works, municipal 
highway bureaus are required to submit annual plans to provincial highway bureaus 
for examination and approval.

(v) Rural Road Planning. Transport departments at the county level are responsible 
for planning and submitting development plans for county and country (township 
and village) roads to the county government for approval. The responsibility 
for management and administration of county and rural roads varies across 
the country. The jurisdiction responsible for implementing works on rural 
roads differs depending on the type of work and is usually determined by the 
provincial transport department in consultation with provincial, municipal, and 
county highway bureaus. Generally, the municipal or county transport bureau is 
responsible for town and rural road projects.

(vi) Relevant International Experience. Findings from other countries, particularly 
from those with a three-tier system of government, such as Australia, Brazil, 
Germany, India, and the United States, offer the following lessons with respect to 
the roles and responsibilities for road management and funding in the PRC:

a. National governments typically have been responsible for functions such 
as setting system-wide development and performance goals, establishing 
standards, determining planning processes, and coordinating roadway 
policies with broader social goals.

b. Often, national governments have established a national highways 
authority/administration responsible for the national highways and for 
many of the road-related functions of the national government.

c. All countries provide some national government funding for roads, but 
the share of construction, maintenance, and operations costs covered by 
national governments tends to decrease as the function of the facilities 
becomes more local in nature.

d. National government agencies usually have a strong inspection and audit 
role with regard to the need for national government funding; expenditure 
of national funds, including the procurement methods used; compliance 
with technical standards; and performance of the road system.

e. State/provincial governments are usually responsible for building, 
maintaining, and managing national/federal highways, and for all 
functions related to state/provincial roads.

f. Local governments are usually responsible for planning, financing, and 
implementing road programs on local roads systems.

g. There is a trend toward combining road regulatory functions, for 
example, driver and vehicle licensing, with road management and works 
implementation functions at the state/provincial government level.

4.2.2 policy Options
The following is a description of the policy options for changes to central, provincial, 
and municipal/local government roles and responsibilities for ordinary roads that were 
considered as part of the research and analysis process. Within each level of government, 
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the options are mutually exclusive, although they could be implemented in progression 
(e.g., Option 1a could be a preliminary step to implementing Option 1b, and then Option 1c).  
Options 2b and 3b could only be implemented if one of the central government options 
was implemented.

1) Central Government Responsibilities. Options for roles and responsibilities 
at the central government level need to take into account the potential for 
implementation of a programmatic approach, as well as any new provincial 
government funding sources and revisions to allocation practices and fund 
management. Accordingly, the following potential options were identified for 
redefining central government roles and responsibilities:

1a. Current Arrangements but with Expenditure Control. Current MOT, 
MOF, and NDRC roles and responsibilities relating to road policy, 
planning, budget setting, funds management, funds disbursement, 
standards setting, technical guidance to lower levels of government, 
and monitoring and audit remain unchanged, except that the MOT be 
made responsible for defining and controlling how central government 
road funds, including those for maintenance, are spent at the provincial 
and local levels. The current arrangement of responsibilities would be 
clarified in laws and policies.

1b. New Bureau for Funding Roads. A new bureau under the MOT or 
MOF was established to manage a central government road fund or 
trust account for ordinary roads. The new bureau would be responsible 
for defining program categories, rules, and standards; estimating and 
advocating funding needs; establishing cost-sharing arrangements; 
disbursing central government funds; monitoring and auditing use of the 
central funds; and reporting performance of ordinary roads. Provincial 
and local governments would continue to be responsible for their share 
of funding for works on their roads, and for implementing roadworks as 
at present.

1c. New National Roads and Funding Administration (NRFA). This 
involves establishing a new central government agency, similar to the 
Civil Aviation Administration of the PRC, with responsibility for central 
government funding of roads and for oversight of national roads. The 
responsibilities of the agency would be as for Option 1b plus planning 
and oversight management for national roads. Implementation of works 
on national roads and operational management of the roads would 
be by formal arrangement with provincial government agencies. Toll 
concessions would still be operated by private sector or state-owned 
companies. Provincial and local governments would continue to have 
responsibility for their share of funding and for implementing roadworks 
as at present.

2) Provincial Government Responsibilities. Two options were identified for revising 
the future role and responsibilities of provincial governments:

2a. Changed Responsibility for Reporting. Under this option, current 
provincial government roles and responsibilities for planning, 
programming, and priority setting for provincial roads; budgeting of 
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provincial government funds; management and disbursement of 
provincial government funds; technical guidance to lower levels of 
government; and monitoring and audit of provincial roads remain 
unchanged. This option makes provincial governments responsible 
for reporting achievement (physical works and financial expenditures) 
where central funds are used, and for reporting road performance 
information to the central government (MOT or central road agency).

2b. Changed Responsibility for Requesting Funds and Reporting. This 
option is as for Option“2a” but adds the responsibility to submit 
details of proposed works as part of a process for requesting central 
funds for provincial roads. This would apply for maintenance as well 
as improvement works. Reporting achievement (physical works and 
financial expenditure) would include all expenditures, not just where 
central funds are used.

3) Municipal and County Government Responsibilities. Two options were 
identified for revising the future role and responsibilities of lower-level 
governments:

3a. Changed Responsibility for Reporting. Under this option, current 
municipal and county government roles remain unchanged. This option 
makes these governments responsible for reporting achievement 
(physical works and financial expenditure) where central funds are 
used, and for reporting road performance information to the central 
government (MOT or central road agency).

3b. Changed Responsibility for Requesting Funds and Reporting. 
This option is as for Option 3a. Furthermore, municipal and county 
governments are responsible for submitting details of proposed works 
as part of a process for requesting central funds for maintenance as well 
as improvement works on local roads. Reporting achievement (physical 
works and financial expenditures) would include all expenditures, not 
just where central funds are used.

4.2.3 recommendations
The policy recommendations for roles and responsibilities are based on the evaluation 
of options set out in Section A2.1. First and foremost, overall responsibility for national 
roads should be centralized and consolidated under a newly created NRFA (Option 1c). 
In addition, the central government should implement Options 2b and 3b, and clarify 
that provincial governments are responsible for all aspects of provincial roads, whereas 
municipal and county governments are responsible for local roads in their respective areas. 
This should include reporting on achievements and performance, developing requests 
and justifications for central government funding to support provincial and local road 
maintenance and construction initiatives, and continued responsibility for a share of 
funding and for implementing works on their roads.
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4.3 program Approach
Prior to the implementation of the Fuel Tax Reform, provincial and local governments 
primarily paid for ordinary road development and maintenance with revenues they raised 
themselves through road maintenance fees (RMFs), tolls, and associated borrowing. The 
central government provided a small share of funding for construction projects and little or 
no support for maintenance. This limited the ability of the central government to influence 
development and maintenance of the ordinary road network. While the central government 
could set targets and standards and issue directives, the lack of a strong financial role has 
prevented it from holding provincial and local governments accountable for maintaining 
facilities or making investments that aligned with national ordinary road development 
goals. This approach has arguably contributed to significant system deficiencies, including 
(footnote 2):

(i) poor pavement and bridge conditions in some areas, and a large backlog of much-
needed maintenance, reconstruction, and upgrade work;

(ii) six prefecture cities, over 600 counties, some border crossing points, major tourist 
areas, and important townships not connected to the national road system;

(iii) capacity improvements needed on a large part of the ordinary road network; and 
(iv) unbalanced road development across regions and a lack of rural road maintenance 

systems.

The abolition of the RMFs and tolls on Class II roads and the creation of the national motor 
fuel tax have changed the role of the central government from being a minor supporter 
of ordinary and rural road development to being the primary source of funding for the 
construction and maintenance of these facilities. This new and stronger role should enable 
the central government to have more control on the use of ordinary road funding to address 
system deficiencies, and provide a means to leverage national road funding to encourage 
ordinary road spending by provincial and local governments. To do so, the central 
government should address two key issues associated with its program approach:

(i) A clear and well-defined program management framework is needed to ensure 
that limited road resources are spent efficiently, effectively, and in accordance with 
national goals and priorities.

(ii) Clear policies need to be established that define the share of ordinary road costs 
that should be borne by different levels of government.

4.3.1 research Findings
To date, the central government has done little under the Fuel Tax Reform from a 
programmatic perspective to better manage construction and maintenance of the ordinary 
road system. Anecdotal evidence suggests that provincial and local road agencies are not 
allocating much of their fuel tax allocations for maintenance, and there appears to be little 
accountability for not using the fuel tax revenues for their intended purpose (e.g., it was 
found that in some provinces, allocations for road maintenance are used to pay pensions 
for retired staff). Moreover, the Fuel Tax Reform has created a lack of clarity about the 
share of ordinary road funding that should be borne by different levels of government 
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for different types of road spending. This lack of clarity both makes it difficult to assess 
additional funding needs at different levels of government and creates barriers to effective 
planning and asset management.

The following is a list of specific findings that indicate the need for an improved program 
approach. 

(i) System Maintenance
a. Road maintenance needs will significantly increase by 2020; these needs 

include large administration costs (personnel, including pension), which 
are more than 11% of total road maintenance costs.

b. MOT officials noted that the central government needs to accord a 
higher priority for road maintenance and encourage local governments to 
pay more attention to it.

c. Although the MOT issues a five-year guide for road operations and 
maintenance work in each of the provinces, operation and maintenance 
are not included in five-year plans. 

d. Guidance for the use of road maintenance funding has been superseded 
by the Fuel Tax Reform, and there seems to be little accountability for 
ensuring that technical standards are met.

e. There is a lack of asset management systems for rural roads to assist in 
the preparation of rational programs for these roads.

f. There has been an imbalance in the availability of funding for maintenance  
of some roads compared with others. Funding for maintenance of 
national and provincial expressways and ordinary national roads has 
generally been sufficient, and some central government funding has 
also been provided for ordinary county roads and rural roads. However, 
funding has been insufficient for ordinary provincial roads. Even when 
such funding is provided, it is often unclear whether those funds have 
been used for maintenance.

(ii) System Expansion
a. Provincial and local governments have pursued quantity rather than 

quality in developing the road network.
b. There are currently limited means for the central government to direct 

investment in ordinary roads to follow national priorities.
c. Inconsistency in planning, funding, and execution of roadworks has 

resulted in a significantly lower level of development for ordinary roads 
compared with expressways.

(iii) Cost Sharing
a. Transport officials in the PRC have different opinions on the proportion of 

cost that should be provided by the central government. Most provincial 
transport departments propose that the central government increase its 
share of funding for national roads and provide sufficient subsidies for 
provincial ordinary roads. For example, Chongqing City suggests that the 
central government fund 90% of costs for national roads, not less than 
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33% for provincial roads, and provide no funding for rural roads after the 
needs for basic poverty alleviation are addressed.

b. Provincial government officials support the concept that they should 
apply to the central government for subsidies for projects on provincial 
roads in accordance with the central government requirements.

(iv) Applicable International Experience. Findings from other countries indicate that 
nearly all countries with three-tiered structures provide some national government 
funding for roads. An equal national/subordinate cost-sharing arrangement is 
common, as are variable funding shares based on the ownership and nature 
of a road facility, with the share of construction, maintenance, and operations 
costs covered by national governments tending to decrease as the function of 
the facilities becomes more local in nature. Often, central government funding 
for improvement works is tied to specific projects and/or specific needs through 
program structures for areas such as road safety, bridges, congestion mitigation, 
rural development, and connectivity.

4.3.2 policy Options
Lessons from international experience and analysis of the needs and characteristics 
of the PRC road sector suggest that the PRC should consider moving toward a more 
programmatic approach, which includes establishing funding categories as well as defined 
cost-sharing responsibilities for different classes of roads. Such an approach would 
dedicate funding to specific purposes according to national goals associated with areas 
such as safety, operation and maintenance, and/or direct construction spending to certain 
categories of roads or other types of projects. There are different options for program form 
and detail, cost sharing, approval, oversight, and link to national, provincial, and local needs 
and priorities.

Options for improving the management of road investment by the central government were 
identified. It should be noted that none of the following options are mutually exclusive; 
in fact, Option 1 (cost sharing) and Option 4 (funding categories) should be a part of any 
program approach reforms (footnote 2):

(i) Targeted Spending Share. Involves cost sharing between central government, and 
provincial and local governments;

(ii) Focus on Core Roads. Involves focusing central government funding on a 
subset of ordinary roads, for example, national roads, with other roads wholly the 
responsibility of provincial and local governments;

(iii) Needs-Based Maintenance Programs. Involves rigorous use of asset 
management information to optimize maintenance and rehabilitation programs;

(iv) Funding Categories. Involves defining categories for central government funding 
with each category having directions about expenditure;

(v) Varied Program Detail and Oversight. According to the capability of provincial 
and local governments;

(vi) Multiyear Programs. In place of annual programs;
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(vii) Increased Direction from Central Government. On priorities and qualifying 
criteria in five-year plans or associated guidelines with respect to maintenance on 
all roads, including national roads; and

(viii) Special Purpose Programs. Targeted funding for activities such as road safety, 
bridges, congestion mitigation, rural development, and connectivity.

4.3.3 recommendations
The PRC should develop road sector funding programs and allocate road fund resources 
to meet national goals and priorities. The policy recommendations for program approach 
are based on the evaluation of options set out in Section A2.2 (an analysis of cost-
sharing options is also included in Section A2.9 for documentation purposes). Specific 
recommendations, which combine several of the identified options, are identified below, 
organized by broad program changes, suggested program categories, and cost sharing.

(i) Policy-Level Program Changes. Establish needs-based approaches to 
maintenance (Option 3); develop multiyear programs for both maintenance and 
improvement works (Option 6); and require provincial, municipal, and county 
governments to submit details and justification for major projects when requesting 
central government funding for these projects (Option 7).

(ii) Specific Program Changes. Create separate programs for roadworks by 
administrative category of road and purpose (Option 4). Potential program 
categories could include management, operations, routine maintenance, 
road safety, emergency/natural disaster repair, periodic maintenance, road 
rehabilitation, replacement of structures, road reconstruction/upgrading, and rural 
development and connectivity.

(iii) Cost-Sharing Changes. The PRC should transition to the following cost-sharing 
structure for ordinary roads (Option 1; see Section A2.2.10 for analysis of options).

a. Works on national roads. Funded 100% by the central government for 
both maintenance and improvement.

b. Maintenance on provincial and local roads. Funded 60%–80% by the 
central government.

c. Construction on provincial and local roads. Funded 40%–60% by the 
central government.

These cost-sharing ratios should be adjusted to reflect the relative needs and financial 
ability of individual provincial and local authorities. This cost-sharing approach should be 
implemented by the new NRFA after discussion with provincial and local governments.

4.4 Maintaining purchasing power
The current financial structure under the Fuel Tax Reform relies on three sources of funding 
for virtually all PRC spending on ordinary roads: central government budget allocations, 
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the VPT, and motor vehicle fuel taxes. These funding sources offer varying degrees of 
protection against the loss of purchasing power relative to need due to inflation and other 
factors:

(i) Central government budget funding is determined on an annual basis through the 
national budgeting process. As such, annual funding levels are based on overall 
government resources, willingness to borrow, and the priority of road investment 
with respect to other government funding demands.

(ii) The level of funding provided by the VPT is a function of vehicle prices, the tax 
rate, and the number of vehicles purchased. Over the long term, VPT revenues 
should increase (at least indirectly) with inflation, because the tax levied is 
proportional of the purchase price.

(iii) Motor vehicle fuel taxes are set at fixed rates per liter, and there is currently no 
established process for determining how and when the rates should be changed. 
While annual total fuel tax revenues are likely to increase as vehicle travel expands, 
the costs of maintaining and expanding the system will likely grow faster due to 
inflation and expanding expenditure needs associated with more traffic, a bigger 
system, and aging infrastructure. At the same time, reduced fuel consumption 
from improved vehicle efficiency will lead to less tax revenues per kilometer 
traveled and may eventually reduce the viability of motor fuel taxes as a primary 
source for funding road investment.

4.4.1 research Findings
A critical weakness of the existing structure for funding central government road spending 
is that it is not automatically responsive to changes in road investment needs arising from 
inflation, growing expansion requirements, and increasing maintenance demands. Based on the 
consumer price index (CPI) of the PRC, the current motor fuel tax (established in January 2009) 
 has already lost more than 10% of purchasing power and, by 2020, will likely lose about 40%.26

Under the current laws governing the Fuel Tax Reform, there are no provisions for 
adjustments to fuel tax rates; thus, rate increases will presumably be determined through ad 
hoc decisions by the State Council, the MOF, and/or State Administration of Taxation. But as 
the experiences from other countries show, policy makers tend to be very reluctant to adjust 
fuel tax rates with sufficient regularity or in response to increased needs, and road programs 
that rely on revenues from ad valorem fuel taxes often suffer. If the PRC is to achieve a truly 
sustainable road program and the fuel tax is to remain a key source of funding for ordinary 
road maintenance, a policy is needed that facilitates regular adjustments to fuel tax rates and 
ensures road maintenance funding levels remain sufficient to meet needs.

While much of the discussion on maintaining purchasing power during the Phase I study 
focused on the need for fuel tax rates to adjust with inflation, it is important to note that 
inflation is not the sole barometer of potentially required rate changes. Instead, a fully 
sustainable funding source should be adjusted in response to total needs, which are a 
function of inflation, travel levels and demand, road system length and condition, funding 
responsibility (i.e., defined share of costs), as well as the anticipated tax yield, which is 
determined by demand for travel and vehicle fuel efficiency.

26 Assuming an average annual CPI of 3.5%.
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4.4.2 policy Options
The objectives for policy options to address maintaining of purchasing power are twofold:

(i) establish a means to ensure that national motor vehicle fuel taxes provide 
adequate and sustainable funding to meet future needs and associated national 
government funding responsibilities for road maintenance; and

(ii) establish an adjustment approach that adheres to the “user pays” principle and is 
both predictable and politically viable.

Mechanisms for adjusting roadway user tax rates in the PRC could be accomplished 
through three options:

(i) Indexing. Tax rates could be tied to some measure of changes in spending needs. 
This could include inflation (e.g., increasing fuel tax rates each year by the CPI), 
economic growth (i.e., gross domestic product [GDP] growth), increases in travel 
demand, or the projected rate of growth that would have occurred under the six 
types of road fees.

(ii) Needs-Based Adjustment. Tax rates could be adjusted to meet all or a target 
percentage of roadway spending needs. For example, ordinary road maintenance 
needs surveys and development targets associated with the five-year plan 
development process of the PRC could become the basis for establishing a fuel tax 
rate adjustment schedule for the same period.

(iii) Occasional Rate Adjustments. The appropriate agencies/authorities could simply 
adjust the tax rates from time to time as they see fit, but not specifically linked to 
any policy triggers.

4.4.3 recommendations
The PRC should establish a regular mechanism for adjusting fuel tax rates based on an 
assessment of needs (Option 2). The policy recommendations for maintaining purchasing 
power are based on the evaluation of options detailed in Section A2.3. 

4.5 New revenue Sources
It is not certain that all of the construction and maintenance expenditures identified in the 
analysis in Section 2.5 are high-priority investments that must be addressed in the next 
decade. However, it is clear that the central government ordinary road-funding sources 
are currently inadequate to meet anything close to the level of investment that is planned. 
Assuming that (i) most of the fuel tax revenues are reserved for maintenance; (ii) any 
maintenance shortfalls are addressed through increases in the fuels tax or new sources of 
revenue; and (iii) the cost responsibilities of the central government for construction are 
the same as those proposed for maintenance (100% for national roads, 80% for provincial 
and local roads), the central government would need to provide nearly CNY6 trillion in 
funding of ordinary road construction over the 2011–2020 period. This is significantly more 
than the CNY3.7 trillion in net ordinary road funding the VPT is expected to provide. Given 
the percentage increase that would be required in the VPT, or the amount of general budget 
allocation it would take to close this gap, it is evident that new, additional national road-
funding sources will likely be required.
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There is a strong preference by both central and provincial government officials involved in 
road programs to reestablish a mechanism that provincial and local governments can use 
to raise additional revenues for roads. However, MOF and NDRC officials appear to oppose 
the creation of new road-funding mechanisms at any level of government or increasing 
any existing tax rates.27 In addition, several of the program management options that are 
being considered will not be viable if a provincial and local means for raising road funds 
is not established. Finally, a program funded solely by the central government can lead 
to inefficient and ineffective use of funds for the simple reason that provincial and local 
governments tend to care less how money is spent when it is not perceived as their own. 
Based on all of these considerations, the ongoing reform effort needs to seriously consider 
establishing a new funding source for roads at the provincial and local levels that can be 
used to supplement central government road funding.

4.5.1 research Findings
(i) Replacement of “Fees and Charges” with “Taxes.” The Fuel Tax Reform was a 

deliberate move by the PRC to replace special purpose fees and charges, such as 
the RMF, with a centrally administered consumption tax on refined oil products.

(ii) Need for New Revenue Sources. Table 2.11 shows the total amount of additional 
funding that would be needed to fully fund the target established for the Twelfth 
Five-Year Plan, 2011–2015 and the preliminary planning for the Thirteenth Five-
Year Plan, 2016–2020 based on the current estimates of the central government 
net revenue likely to be available for ordinary roads. The funding shortfalls need to 
be met from additional central government revenues and/or provincial and local 
government revenues or reduced levels of spending on ordinary roads. 

(iii) National Legal Requirements/Process for Establishing New Taxes and Fees. 
State entities that have the authority to formulate tax laws or tax policy include the 
National People’s Congress (NPC) and its Standing Committee, the State Council, 
the MOF, and the State Administration of Taxation. New taxes are established 
through legislation enacted by the NPC. The State Council can approve changes 
to rates of existing taxes. General administrative regulations and rules concerning 
taxation are issued by the State Council, while detailed implementation rules and 
policies are issued by the MOF and the State Administration of Taxation.

The formulation of tax laws generally follows four steps: drafting by the MOF and 
the State Administration of Taxation; examination by the State Council; approval 
by the NPC; and promulgation by the MOF and the State Administration of 
Taxation. The steps for the formulation of tax administrative regulations and rules 
are planning, drafting, verification, and promulgation.

(iv) Establishment of Taxes and Fees at the Provincial and Local Levels. The 
authority for provincial and local governments in the PRC to impose taxes and 
fees must be expressly approved by the NPC and other relevant national bodies 
involved with tax policy. Once provincial and local tax authority is established at 
the national level within the framework of national tax laws and regulations, local 
tax regulations and rules are formulated by the People’s Congress at the provincial 

27 Based on comments from NDRC and MOF officials given at the project Final Workshop held in Beijing in October 
2012.
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level and its Standing Committee, the People’s Congress of Minority Nationality 
Autonomous Prefectures, and the People’s Government at the provincial levels.

(v) Consumption Tax on Motor Vehicles and Tires. The PRC levies a consumption 
tax on motor vehicles at a rate of up to 40% depending on engine capacity and at 
a rate of 3% on motor vehicle tires (but neither tax is dedicated for road-related 
purposes).

(vi) New Law on Motor Vehicle and Vessel Taxes. The NPC enacted a law in 
February 2011 that authorizes provinces to impose taxes on various types of 
vehicles and vessels. The new law, which became effective on 1 January 2012, 
established the minimum and maximum annual rates that can be charged for 
various classifications of vehicles, i.e., based on engine size for passenger cars and 
ton-load for trucks and trailers. Other components of the law include (i) various 
exemptions for high-efficiency and alternative vehicles as well as for vehicles used 
for public transit and by the police/armed forces and (ii) the taxes that are to be 
collected annually by insurance institutions.

(vii) Legal Action Required for Potential New Dedicated Road Funding Sources. Based 
on PRC tax law, administrative practices, and the current political environment, 
most new tax options for funding roads would likely experience significant legal and 
institutional hurdles. These barriers are summarized in Table 4.1.

Table 4.1: Legal Requirements for Implementing Funding Options

policy Option Legal requirement for Implementation
Increased fuel tax •	 The State Council would need to approve revision of the tax rates for 

motor vehicle fuels in the Interim Regulations on Consumption Tax.
•	 The State Administration of Taxation and the Ministry of Finance (MOF) 

would need to promulgate new rules to implement.
Sales tax on motor 
vehicle fuels

•	 The National People’s Congress (NPC) would need to enact new 
legislation.

•	 The State Council, State Administration of Taxation, and the MOF would 
need to promulgate rules to implement.

Heavy vehicle 
surcharge (fee)

•	 The NPC would need to revise the Highway Law.
•	 The State Council, State Administration of Taxation, and the MOF would 

need to promulgate new fees ordinance.
Vehicle tire tax •	 The NPC would need to approve revision of the consumption tax to 

dedicate the existing tire tax for roads and/or increase the rate of tax.
•	 The State Council, State Administration of Taxation, and the MOF would 

need to promulgate rules to implement.
Vehicle taxes or fees •	 If a tax is used, the NPC would need to revise the consumption tax to 

dedicate the existing motor vehicle tax for roads and/or increase the rate 
of tax.

•	 If a fee is used, the NPC would need to revise the Highway Law.
•	 The State Council, State Administration of Taxation, and the MOF would 

need to promulgate rules to implement the tax or a new fees ordinance.
Diversion of excess 
toll revenues

•	 The NPC would need to enact new legislation.
•	 The State Council, State Administration of Taxation, and the MOF would 

need to promulgate rules to implement.
General budget 
allocations

•	 The NPC would need to approve the allocations.
•	 The MOF would need to promulgate rules to implement.

Source: ADB.
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(viii) Opinions and Concerns on Funding Options. Table 4.2 below summarizes 
opinions expressed by PRC road officials regarding the political and institutional 
viability of the seven road-funding options identified.

Table 4.2: Political and Institutional Implications of Funding Options

policy Option political and Institutional Considerations
Increased fuel tax •	 Concern about economic impacts of higher fuel prices

•	 There would be few, if any, incremental implementation and administrative 
costs to the current system for fuel tax collection

Sales tax on motor 
vehicle fuels

•	 Could be viewed as duplicating the current consumption tax on motor 
vehicle fuels and collection methodologies

•	 High costs to implement/administer if taxes are collected at retail outlets
Heavy vehicle 
surcharge (fee)

•	 Could be viewed as duplicating current vehicle and vessel taxes
•	 Could be seen as reversing the recent government policy eliminating road 

maintenance fees 
•	 Would have a significant impact on heavy vehicle owners/operators
•	 High costs to implement/administer due to new collection mechanisms

Vehicle tire tax •	 Would be seen as earmarking taxes
•	 There would be few, if any, incremental implementation and administrative 

costs over the current system
Vehicle taxes or fees •	 If a tax, would be seen as earmarking taxes

•	 If a fee, could be seen as reversing government policy that replaced road 
maintenance fees with taxes

•	 If a fee, implementation and administration costs would be high due to the 
need to establish and manage new collection mechanisms

Diversion of excess 
toll revenues

•	 Users paying the tolls may become concerned that the funds are being 
sent elsewhere

General budget 
allocations

•	 Allocations could be seen as diverting funds from other sectors

Source: ADB.

(ix) Relevant International Experiences. Information on international experience 
relevant to new revenue sources for ordinary roads is limited to the small number 
of countries that have dedicated sources of road funding (i.e., the United States, 
Japan, Germany, and New Zealand). Key findings include the following:

a. The modern approach to road funding is to charge road users a fee for 
service and to dedicate the resulting revenue to road expenditure that 
benefits road users.

b. Where direct methods of charging for road use are implemented (e.g., 
tolling is not viable), the most common indirect methods of charging 
involve imposing a levy on vehicles and the fuel that they use.

c. Only a few countries hypothecate a portion of fuel tax and other taxes 
and dedicate road user charges for road-related expenditure purposes. 

d. All of the selected countries continue to rely on vehicle fuel tax for at 
least part of the funding needed for roads, although the share of fuel tax 
revenues dedicated to roads varies. 
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e. Efforts to increase motor fuel taxes, whether to fund roads as a dedicated 
source or as a source of general government funding, almost universally 
meet with significant political resistance.

f. Most developed countries charge some form of vehicle registration fee, 
and many countries impose heavy vehicle surcharges.

g. Efforts to develop distance-based fees have been mixed at best. Germany 
has been able to do so for trucks, but initiatives to apply the concept to all 
vehicle travel have met with significant resistance.

h. The initiative in France to refinance its toll debt and extend tolling periods 
provides a model that could be applied in the PRC to leverage the current 
tolling structure to develop a supplementary source of funding.

4.5.2 policy Options
Based on the assessment of a wide array of approaches the PRC could employ to raise 
additional revenues for ordinary road investment and maintenance, and based on inputs 
from ADB and PRC officials, the following were deemed to be the most viable options:

(i) Increase the Motor Vehicle Fuel Consumption Tax. The current central 
government consumption tax rates for motor vehicle fuel, and associated 
allocations to provincial and local governments, could simply be increased and 
dedicated to ordinary road construction and maintenance.

(ii) Sales Tax on Motor Vehicle Fuels. A tax imposed on the sale price of motor fuels 
(as opposed to a fixed rate per liter). Such a tax would likely need to be collected 
at the pump (as opposed to the refinery or major distribution points) and is more 
appropriate as a provincial and local funding source.

(iii) Heavy Vehicle Surcharge. An annual fee imposed on trucks over a certain vehicle 
weight as a means for recovering some or all associated additional road wear costs.

(iv) Truck and/or Automobile Tire Tax. A tax or fee imposed on the purchase of all 
new tires, either as a percentage of the sale price or as a fixed amount per tire. The 
tax could be applied to recently replaced tires or tires on new vehicles as well.

(v) Vehicle Taxes or Fees. To establish a funding source at the local level, the ceilings 
on the recently created vehicle and vessel taxes that provincial governments are 
allowed to impose on vehicle owners could be expanded. Alternatively, vehicle 
owners could be charged a new annual registration or related fee for their vehicles 
similar to the repealed RMF. Such a fee could be a flat amount, vary per the 
vehicle’s value (also known as vehicle personal property tax), or be based on other 
factors such as vehicle weight/capacity and fuel efficiency.

(vi) Diversion of Excess Toll Revenues. To the extent that toll roads in the PRC are 
earning extra revenues (i.e., toll receipts beyond that needed to cover operations, 
maintenance, facility improvement, debt service, and profit costs), revenues could 
be diverted from toll authorities to fund ordinary roads. In addition, the toll period 
could be extended, tolls could be increased, or debt could be refinanced to provide 
additional, longer-term financial support for ordinary roads.

(vii) General Budget Allocations. As the PRC government has done in the past, the 
need for additional investment in ordinary roads could simply be provided through 
increased annual allocations from the central government budget.
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4.5.3 recommendations
The policy recommendations for new revenue sources for increasing road funding and 
addressing the current incapacity of provincial and local governments to raise own funding 
for roads are based on the evaluation of options detailed in Section A2.4. Assuming that 
the above policy options are accepted, the recommendations for new revenue sources for 
ordinary roads are the following:

(i) Central Government.
a. Dedicate an increased percentage of fuel tax and VPT revenue to 

ordinary roads and/or increase the rates of fuel tax and VPT (Options 1 
and 3) so that the central government can meet its agreed share of costs 
for ordinary roads.

b. Annually allocate general budget funding for ordinary roads to make up 
any shortfall in the central government funding (Option 7).

(ii) Provincial Governments. Direct provincial governments to allocate the annual 
revenues from the new vehicle and vessel taxes that are associated with road use 
(i.e., taxes on all items except ships) to assist with financing the provincial and 
local governments’ share of road maintenance and construction costs on their 
respective road networks (Option 5).

4.6 Debt Financing
Historically, the use of debt to finance ordinary road program spending largely occurred 
at the discretion of provincial and local governments and was done through bank loans 
as opposed to the issuance of bonds. To a large extent, bank loans were treated as a 
source of general funding for road programs; thus, proceeds were used not only for capital 
investment but also to fund maintenance, operations, and debt service. Provincial and local 
governments also tended to pay down little or any of their debt principal (i.e., debt service 
payments strictly covered accruing interest and loans were repeatedly rolled over into 
new debt or principal repayment terms were extended). As a result, the amount of total 
outstanding debt has increased rapidly.

Despite the dearth of publicly available information about the total amount of outstanding 
debt associated with financing ordinary roads, anecdotal evidence suggests that provincial 
and local road debt has been poorly managed, and many provincial and local governments 
are struggling to meet just interest payments with the special funds provided by the central 
government for this purpose. In addition, road-related debt is only part of a much bigger 
issue concerning the overall indebtedness levels of provincial and local governments in the 
PRC. Although central government debt has remained relatively stable, local government 
debt levels increased tenfold from 1998 to 2008, and almost doubled from 2008 to 2010. 
There is significant concern that provincial and local governments do not have adequate 
long-term revenue sources to service their debt and that some form of debt restructuring 
or central government bailout may be necessary.
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Through the Fuel Tax Reform, the central government essentially eliminated the ability 
of provincial and local governments to leverage ordinary road funding. Tolls on Class II 
roads and the RMFs were the primary means through which bank loans were secured, but 
national laws and regulations prohibit provincial and local governments from leveraging 
the national motor fuels tax allocations that replaced the tolls and RMFs. Without the 
ability to borrow, provincial and local road agencies are finding it difficult to meet the 
system expansion targets identified in the Twelfth Five-Year Plan and longer-term road 
development plans.

4.6.1 research Findings
The following sections discuss key considerations that should influence future policies on 
debt financing for ordinary roads.

(i) Current Provincial and Local Government Financial Health. Total outstanding 
provincial and local government debt in the PRC (all sectors) was estimated to 
be between CNY9.8 trillion and CNY19.6 trillion in 2013.28 This reflects a debt–
GDP ratio of between 16.4% and 32.8% for just provincial and local debt. Much 
of this debt has been incurred in the past several years. The growth rate of local 
government debt in 2009 was 61.9%. The rapid accumulation of debt in the past 
3 years is mainly due to the CNY4 trillion stimulus plan, which essentially required 
provincial and local governments to borrow to match central government funds 
to invest in infrastructure projects. Provincial and local governments are now 
struggling to repay this debt.

(ii) Legal Considerations. There are four laws and regulations in the PRC that 
establish the legal framework for the use of debt by provincial and local governments. 

a. Budget Law of the PRC and Related Regulations. This law stipulates 
that local debt liabilities are not to be listed in the local budget. It also 
stipulates that unless expressly granted authority by the State Council, 
local governments may not issue government bonds.

b. Guaranty Law of the PRC and Related Regulations. This identifies that 
national government agencies cannot guarantee debt issuance (with the 
exception of foreign government or international economic organization 
loans approved by the State Council).

c. Notice of State Council on Strengthening Administration of Local 
Government Financing Platform Companies and Related Issues. This 
stipulates that unless specific authority is granted by the State Council, 
local governments cannot use central government grants and allocations 
to help secure loans for “financing platform companies.”

d. Notice of the Ministry of Finance on Normalization of Local 
Government Debt and Guarantee Practices. This reinforces that it is 
a violation of the national law for local governments to issue bonds or 
other guaranty agreements, for example, guaranty, commitment, and 
consolation letters, or to otherwise provide security, debt service, and 
buyback service to other institutions and companies.

28 S. Rabinovitch. 2013. China Local Authority Debt ‘Out of Control’. Financial Times. April. http://www.ft.com/intl/
cms/s/0/adb07bbe-a655-11e2-8bd2-00144feabdc0.html#axzz2U3zFUoUz
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(iii) The Role of the Central Government. The role of the central government in 
road-related debt issuance varies by the type of debt and the use of proceeds. For 
bank loans to provincial and local governments, the central government has no 
role other than stipulating that national government grants and allocations cannot 
be pledged to secure debt or to pay associated debt service. For national debts, 
the central government issues and secures the debt on behalf of provincial and 
local governments, effectively reloans the debt proceeds to provincial and local 
governments, collects the associated debt service from them, pays debt service, 
and conducts appropriate loan audit and oversight activities. Finally, the central 
government also issues national bonds to raise revenues that are then allocated by 
formula to provincial and local governments as general budget funds for roads—
the central government controls the amount of funds that are borrowed and 
allocated for this purpose.

(iv) Transparency Challenges. The practices followed by commercial banks in the 
PRC related to issuing bank loans to provincial and local governments have 
included very limited due diligence research on the capacity of entities to service 
debt and little auditing of the use of debt proceeds and indebtedness levels.

(v) Use of Shadow Tolling. The PRC has experimented with shadow tolling, a form of 
debt financing, mainly for municipal road infrastructure where tolling is deemed 
unsuitable. For example, in 2004, Hangzhou City (the largest city of Zhejiang 
Province) invited foreign investors to develop the Wensheng Expressway by 
upgrading an important urban road across the city’s main area. The overall length 
of the project was 34.5 kilometers, and the total budget was CNY5.7 billion.  
A foreign investor was responsible for establishing a company and financing the 
engineering and construction cost of the project in return for a 20-year operating 
concession with repayment of investment by way of shadow tolling. Shadow 
tolling is also being used for a road and bridge in Chengdu, the capital of Sichuan 
Province. The municipal finance department makes the shadow toll payments.

(vi) Recent Developments. The central government is currently undertaking an 
initiative to tighten management of local government debt and strictly regulate 
new borrowing to guard against fiscal risks. At this time, it is not clear what 
new rules or requirements will emerge from this effort, but they will likely have 
direct impacts on possible approaches for enabling future borrowing by local 
governments for roads.

(vii) Applicable International Experience. International practices with respect to 
management of local debt, whether specifically for road investment or for general 
purposes, vary widely depending on the form and nature of government, taxation 
approaches, historical practices, and political considerations. There is a general 
trend toward devolving more decision-making powers to borrow at the local 
level provided local authorities comply with limits and standards, which are then 
coordinated and handled by a regional or national public organization. Examples of 
controls central governments impose on local borrowing include

a. establishing debt limits and/or debt service levels based on assets and 
revenues; restricting the type of funding streams that can be leveraged; 
creating requirements to gain approval from a central authority, either 
for general borrowing levels or for specific initiatives; and independent 
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audit of financial health standards that must be met before borrowing can 
proceed;

b. restrictions on types of borrowing, for example, limited to bank loans, 
bonds, debentures, etc., and on the source of borrowings, such as regional 
bond banks;

c. the need for referendum approval from voters and/or property owners 
and/or resolutions of council before approval can be sought;

d. requirements to have separate operating and capital budgets and/or 
other forms of financial planning;

e. restrictions on the type of expenditure financed from borrowing, for 
example, only capital investment; and 

f. increased accounting and reporting requirements, and use of sanctions 
for violating rules and standards.

4.6.2 policy Options
Debt financing is widely viewed as a practical and effective means for funding large public 
capital projects. Since completed projects can provide significant economic benefits, 
it often makes sense to advance or accelerate projects with borrowing and repay the 
associated debt while the benefits of the investment are accruing. Given the speed of 
economic development in the PRC and the huge need for road system expansion to 
accommodate it, there is arguably a place for debt financing as a tool to support faster 
delivery of ordinary road programs. 

There are several approaches the PRC could take to enable borrowing for roads, yet 
ensure that debt usage is managed in a productive and responsible manner. Objectives or 
considerations that should drive the development of a new initiative for use of debt for road 
financing include the following:

(i) Cost Implications. The level of additional costs associated with borrowing, both 
in terms of issuance costs and ongoing interest, should be both minimized and less 
than the benefits received by accelerating projects and programs.

(ii) Use of Debt Proceeds. Debt should only be allowed for capital projects that meet 
certain criteria (e.g., a positive benefit–cost ratio, major capital improvements, and 
alignment with national goals).

(iii) Sustainability. The amount of road-related debt a jurisdiction can issue should 
be limited by the capacity of the entity to service the debt with a well-defined and 
reliable revenue source. Borrowing levels should be managed to ensure debt and 
other obligations (e.g., meeting maintenance and operations spending needs on a 
pay-as-you-go basis) can be met under conservative estimates of future revenues.

(iv) Transparency and Control. The level of road-related debt amassed by provincial 
or local government, the debt terms, and the use of debt proceeds should all 
be clear and open as possible to ensure debt levels are conservative, terms are 
reasonable and fair, and funds are being used wisely. In addition, the central 
government must be able to maintain an adequate level of control over borrowing 
to ensure it is used prudently and that provincial and local debt practices are 
aligned with broader national policies associated with government indebtedness.
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The specific options the PRC could pursue with respect to allowing and facilitating debt 
use for ordinary roads are generally not mutually exclusive; instead, they present a range of 
considerations that could be implemented individually or in combination and fall into two 
areas—approaches to control debt levels/use and debt structure considerations.

1) Means of Securing and Repaying Debt. These options relate to the sources of 
funding that could be pledged to secure loans.

1a. National Funds. The central government could allow provincial and/or  
local governments to pledge and use future national road-funding 
allocations from the motor fuels tax, the VPT, or a new funding source.

1b. New Provincial and Local Sources. If a new provincial and local 
ordinary road-funding source is established, the central government 
could allow leveraging of some or all of the resulting proceeds.

2) Debt Management Mechanisms. These are potential policies, regulations, or 
approaches the central government could establish to help control and manage 
the renewed use of provincial and local borrowing for roads.

2a. Central Issuance. Rather than allowing provincial and local governments 
to borrow directly from banks as they did prior to the Fuel Tax Reform, the 
central government could build from its newly emerging program to issue 
“local government bonds” on behalf of provincial and local governments. 
Such an approach would enable the central government to more closely 
control and monitor debt levels and debt proceeds use and increase the 
level of due diligence associated with loan approval. It also could lead to 
more favorable interest rates and borrowing terms.

2b. Borrowing Caps. The central government could allow provincial  
and/or local governments to issue debt for roads, but only within certain 
parameters, such as limitations on the ratio of total debt or annual 
debt service to annual available resources (either central government 
allocations, local funds, or a combination of both).

2c. Designated Purpose and Requirements. The central government could 
place restrictions on the use of provincial and/or local government debt 
issuance for roads, such as only allowing proceeds to be used for specific 
types of capital investments (e.g., bridges and high-cost segments) or 
for projects that exceed a prescribed level.

3) Financing Structures. These are policies, programs, and approaches that could 
be established in conjunction with renewal of provincial and local debt issuance 
capabilities:

3a. Loan Terms and Prepayment Requirements. The central government 
could establish new policies and requirements associated with the terms 
for bank loans and local government bonds for provincial and local 
ordinary road financing to (i) increase the level of due diligence lenders 
or underwriters must perform and make available and (ii) establish debt 
servicing terms that require principal to be repaid within a designated 
timeframe.

3b. Credit Assistance. The central government could provide provincial 
and local governments with various forms of credit assistance ranging 
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from lines of credit and credit guarantees to direct loans. Such a 
program could help reduce borrowing costs as well as improve the ability 
of the central government to increase transparency and to enforce 
controls on provincial and local borrowing levels.

3c. Shadow Tolling. The central government could effectively reestablish 
the capacity for provincial and local governments to finance ordinary 
road investments through the authorization of shadow tolling schemes 
whereby road improvements could be privately financed, with the 
private partner compensated based on future traffic levels (this 
approach would require establishment of a provincial and local funding 
source, or authorization to use central government funds to make 
shadow toll payments). Similarly, private partner compensation could 
be paid in the form of a simple availability payment without linking the 
amount paid to traffic levels.

4.6.3 recommendations
Evaluation of options for reintroducing local borrowing capacity in a sustainable and 
responsible manner is set out in Section A2.5.

Before any of the identified options can be recommended or selected, the central 
government needs to first decide whether it wants to reestablish the ability of provincial 
and local governments to use debt for funding ordinary road activities in general and, if so, 
determine how this reintroduced capacity will be managed (e.g., through creation of debt 
ceilings, allowable debt service ratios, and debt monitoring/reporting mechanisms). These 
questions, however, go well beyond issues associated with road financing policy and are 
thus not addressed in this report. In the event the central government does decide to  
re-allow provincial and local governments to use debt for road investment, it is 
recommended that the central government do so through a two-step approach:

(i) Phase I. The central government should issue debt on behalf of provincial and 
local road agencies, with debt service payments made by the recipient provincial or 
local government. The debt could be secured from a mix of (i) an agreed portion 
of future fuel tax payments and (ii) local funding sources. A provincial or local 
government that failed to meet its debt service obligations could be sanctioned by 
not being given all or a portion of future central government road funding.

(ii) Phase II. Once the central government is satisfied with the provincial and the local 
agencies with regard to addressing their existing debt repayment challenges, the 
central government could allow provincial and local governments to issue debt for 
road construction backed by a local road-funding source, such as revenues from a 
dedicated motor vehicle and vessel tax increase.

Shadow Tolling. While PRC officials have expressed considerable interest in expanding the 
use of shadow tolling, at least some of this interest appears to be based on misperceptions 
that shadow tolling can generate revenues for roadworks. In reality, shadow tolling is only 
relevant for the purpose of paying back an external financier where external finance is 
needed to meet a peak in demand for construction and upgrading of the road network. Any 
implementation of shadow tolling or private sector financing through availability payments 
should thus be conducted in accordance with the two phases already discussed.
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4.7 Long-Term Funding
Although the short-term prospects for the fuel tax are strong, there is clearly the possibility 
that the transition to electric and high-efficiency vehicles will eventually reduce fuel 
consumption and limit the sustainability of the fuel tax as a revenue source. Developed 
countries that use motor vehicle fuel taxes as a major source of road funding have begun to 
take this possibility as a fait accompli and have generally determined that either time-based 
fees or distance-based fees will one day need to supplant existing fuel taxes if they are to 
have sustainable long-term road programs.

It is currently unknown how quickly vehicle owners will switch to high-efficiency or 
alternative fuel vehicles, but many road-funding experts throughout the world think it will 
happen quicker and sooner than was thought just a few years ago. To prepare for this shift, 
the PRC needs to explore options for replacing or progressively augmenting the motor fuel 
tax and determine what actions, if any, it should begin taking today to prepare for the future.

4.7.1 research Findings
The relevant research on the long-term funding issues was largely limited to identifying 
progress that foreign countries are making in developing distance-based options as a 
replacement for motor fuel taxes. Key findings include the following:

(i) A number of countries in Europe have implemented distance-based charges for 
heavy vehicles using an on-board unit (OBU) and global positioning system (GPS) 
technologies. In most cases, this only applies to motorways or selected routes, 
but in Switzerland, charges apply to travel on all public roads. Other European 
countries have implemented time-based charges (known as vignettes) either for 
heavy vehicles only or for all vehicles. Time-based charges do not require an OBU.

(ii) The United States has begun to investigate distance-based pricing schemes but 
is still in the process of conducting studies or developing and implementing pilot 
programs.

(iii) New Zealand has had a distance-based road user charging system for heavy 
vehicles since 1978 that uses mechanical hubodometers to measure the distance 
traveled for charging purposes. From 1 January 2010, approved electronic  
distance recorders can be used as an alternative to hubodometers and paper  
road user charge licenses, on a voluntary basis. An electronic distance recorder 
collects information from a GPS signal and from internal vehicle sensors  
(e.g., an accelerometer and a derivative of wheel revolutions). These data streams 
are then cross-checked by the unit to ensure accurate measurement of the 
distance traveled by the vehicle. Electronic distance recorders are connected to 
the server of an electronic service provider and are able to send and receive vehicle 
and license information by secure electronic means.

Transitioning from a fuel tax to distance-based fees or time-based fees, depending on how 
they are implemented, could take significant time. For distance-based fees, vehicles would 
need to be equipped with GPS units or a similar OBU technology. It could thus take several 
years before the vehicle fleet of a country would have sufficient penetration of GPS units 
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to enable implementation of a distance-based fee system, and for other support functions 
to be fully established. On the other hand, there are low-technology options that could be 
implemented more quickly.

4.7.2 policy Options
The PRC could consider a range of approaches to replacing or supplementing its current 
reliance on motor vehicle fuel taxes as a primary source of road funding. These approaches 
would include the following:

(i) Low-Tech Distance-Based Fees. The PRC could opt to implement fairly 
rudimentary approaches to distance-based charges that require limited lead time 
to implement. Examples include an annual “odometer tax” that simply charges 
users a flat fee per kilometer driven or truck fees that require trucking firms to 
report and pay for their individual usage based on their distance traveled for a 
given trip (this could also be imposed as a weight–distance charge).

(ii) High-Tech Distance-Based Fees. The PRC could opt to go in the direction of 
countries such as Germany, the Netherlands (planned, but not yet implemented), 
Switzerland, and the United States (exploring options), and develop a charging 
system that tracks actual vehicle travel and imposes distance fees potentially by 
facility and time of day.

(iii) Alternative Sources. The PRC could opt to establish some other form of user 
charge to replace or supplement the motor vehicle fuel tax that is not necessarily 
linked to the distance traveled, such as time-based vehicle charges or driver 
registration/licensing fees.

4.7.3 recommendations
Based on the feedback received from PRC officials, it appears there is neither any interest 
in exploring a distance-based pricing option at this time nor any concern about the long-
term viability of the motor fuel tax. The identified options were thus not evaluated further. 
Nonetheless, long-term ordinary road-funding solutions will be needed in the PRC due 
to an increasing likelihood of technological change reducing the use of taxed fuels in the 
future. To prevent the long-run decline of revenue, the basis for implementing new funding 
sources should be developed over the next several years. It is therefore recommended that 
the PRC consider taking steps to move toward charging all road users fees for use of roads 
rather than funding road expenditure from taxes, and that the central government monitor 
international developments of distance-based road user fees, particularly the high-tech 
systems being developed and implemented in Germany, the Netherlands, Switzerland, and 
the United States.

4.8 Fund Allocation
Prior to the Fuel Tax Reform, the allocation of central government funding for ordinary 
roads was not a major policy consideration since provincial and local governments raised 
most of the funding to meet these needs themselves through the RMFs and tolls. However, 
now that the central government is the primary source of funding for ordinary roads, the 
methodology used to determine the allocation is now critical, both to maintain a reasonable 
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level of transparency and to facilitate sound road program planning by provincial and local 
governments.

As part of the initial implementation of the Fuel Tax Reform, the PRC established an interim 
funding allocation formula (described in the following section). There are several critical 
issues concerning this interim allocation approach that need to be addressed:

(i) The fuel tax “baseline allocation” is providing insufficient funding for road 
maintenance in some provinces and funding in excess of needs in other provinces.

(ii) The current formula is likely to change the relative distribution between provinces, 
which could create inequities by favoring provinces with higher population 
densities.

(iii) The current formula for the allocation of “extra” funding is heavily influenced 
by fuel consumption. However, such an approach could create disincentives for 
provincial and local governments to support central government environmental 
and energy policies.

(iv) The current institutional and funding arrangements cannot fundamentally improve 
efficiency and sustainability because there is no reward and punishment system 
linked with fund distribution. A typical example is that deterioration of road and 
bridge conditions can be rewarded with funding for reconstruction of the road  
or bridge.

Based on the goals of the Fuel Tax Reform, any revisions to the current allocation approach 
will need to provide provincial and local jurisdictions with a fair return of the fuel tax and 
VPT revenues they generate (and any future dedicated road user charges), and provide 
rural areas in the western provinces of the PRC with adequate funding to address road 
development needs. They also will need to ensure that the central government has the 
ability to direct resources toward national-level priorities for connectivity, access, and other 
considerations, and establish a methodology that is transparent and provides predictable 
and stable allocation levels.

4.8.1 research Findings
Central government funding that is allocated to provincial and local governments for 
ordinary roads includes revenues from the motor fuel tax and VPT, as well as appropriations 
from the general budget. General budget revenues are typically designated for specific 
projects; thus, a formal mechanism for allocating these funds is not applicable. The focus of 
funding allocation approach should therefore be on motor fuel tax and VPT revenues. The 
following are research findings that are relevant to the development of a recommended 
approach:

(i) Fund Administration. Annual spending on roads is approved by the National 
People’s Congress (NPC) as part of the central government budget process. 
The MOF then administers distribution of the fuel tax revenues and the MOT 
administers distribution and use of VPT revenues.

(ii) Current Allocation Process. The current fuel tax allocation formula is 
intended to reimburse jurisdictions for revenue lost as a result of elimination 
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of previous funding mechanisms, and also to provide an added allocation for 
increased demand. It thus focuses strictly on allocations of fuel tax revenues. 
The methodology uses a “baseline allocation” to ensure provincial and local 
governments receive as much funding from the fuel tax as they raised for road 
maintenance and construction prior to the reform. The “baseline allocation” is 
the percentage share of total revenues each province or jurisdiction collected 
in 2007 (the base year) through prior road-funding mechanisms, for example, 
the RMF and passenger/freight fees, increased by 10%. The total annual baseline 
allocation is CNY153 billion. The “added allocation” is based on factors such as 
fuel consumption, road and waterway length, road density, and system conditions. 

There does not appear to be any uniform statistics, by province or other jurisdiction, 
to calculate the “added allocation” under the current fuel tax allocation formula. 
Also, there are unbalanced road development and road conditions between regions 
and the current fuel tax allocation methodology does not address this. The current 
central government funding arrangement for roads is illustrated in Figure 4.2.

(iii) Motor Fuel Tax Revenues. Fuel taxes are part of the wider domestic consumption 
tax and are not shown separately in the central government accounts. Fuel tax 
revenue is intended to be used for road maintenance, management, and debt 
repayment. Information on these revenues is not explicitly published; rather, it is 
included in reporting on the wider domestic consumption tax. About 35% of the 

Figure 4.2: Current Central Government Funding Arrangements

MOF = Ministry of Finance, MOT = Ministry of Transport, VPT = vehicle purchase tax.

Source: ADB.
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Figure 4.3: Vehicle Fuel Tax Revenue Allocation Formula

Source: Transport Planning and Research Institute, Ministry of Transport, PRC.

Fuel tax revenue allocated = baseline allocation + added allocation

Baseline allocation = 2007 revenue × (1 + 10%)

Added allocation (AA) = oil product consumption subsidy (OPCS)
 + road maintenance and construction subsidy (RMCS)
 + navigational channel maintenance subsidy (NCMS)
•	 OPCS = national total AA × 60% × percent share of total national consumption  

of oil products 
•	 RMCS = national total AA × percent share of total national user taxes in base year × 

(percent of total national road length × 20% + local road density index × 15% + local 
condition factor index × 5%)

•	 NCMS = national total AA × percent share of total national [water] user taxes in base year × 
percent of national navigation channel length × 40%

fuel tax revenue is used for debt servicing and management, and this includes the 
CNY26 billion that is distributed annually for debt repayment. Fuel tax revenues 
are allocated by the MOF to each of the provinces, and to the four cities directly 
under the central government. The current funding allocation methodology is 
shown in Figure 4.3 (footnote 2).

(iv) VPT Revenues. Revenue from the VPT is mainly intended for construction of 
national roads, and about 10% of VPT revenue is used for other purposes. VPT 
revenue is deposited into the central government treasury and maintained under an 
explicit MOT heading in the central government accounts. This revenue is allocated 
to provincial governments mainly for construction of national roads, with about 40% 
spent on expressways. There is some control on the use of VPT revenue because it 
is mostly used for identified construction projects, which have a rigorous approval 
process. Some VPT revenue has also been provided for improvements on country 
(village) roads. Use of VPT revenue is shown in Table 4.3.

Table 4.3: Use of Vehicle Purchase Tax (CNY billion)

road Category

Tenth plan 
(2001–2005)

eleventh plan 
(2006–2010) 2011 2012

Amount % Amount % Amount % Amount %
Expressways 122 58 186 39 102 45 82 33
National/
provisional roads

31 14 56 12 57 25 90 36

Local roads 51 24 162 34 67 30 78 31
Others 8 4 69 15
Total 212 100 473 100 226 100 250 100

Source: Transport Planning and Research Institute, Ministry of Transport, PRC.
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(v) Use of Allocated Revenues. There are no firm rules on how central government 
fuel tax allocations are to be spent. They are essentially treated as untied grants. 
The part of the fuel tax that replaces the RMF and the part that allows for 
increased maintenance costs should be used only for road maintenance and 
management, and the part that reimburses displaced toll station revenue should 
be used for road management and construction. In practice, however, provincial 
departments of finance often decide that the first use of fuel tax revenue is, in fact, 
to service debt. The annual amount of fuel tax revenue allocated for servicing debt 
from eliminated tolls on Class II roads is CNY26 billion. After that, the provincial 
and local road agencies decide on the amounts needed for management and then 
decide on the roads to be maintained.

Total fuel tax revenue in 2010 was estimated to be about CNY180 billion, of which 
about 35% was spent on debt servicing and management. Therefore, only about 
CNY117 billion of fuel tax revenue was available for road maintenance in 2010. 
Budget information from a sample of provinces indicates that much less than 
this is actually being spent on road maintenance. In addition, there is currently no 
transparency or accountability about collection of fuel tax revenues by the MOF 
and the actual allocation and use of fuel tax revenues.

(vi) Regional Allocation Differences. Data on both road conditions and funding 
allocations show significant disparities in investment and road quality between 
different regions in the PRC. These differences are illustrated in Figure 4.4.

Figure 4.4: Differences between Regions

a Asphalt or cement concrete pavement.
b See Section 4.10.1 for the definition of Maintenance Quality Indicator.
c Road technical condition “good” or “very good.”

Source: Transport Planning and Research Institute, Ministry of Transport, PRC.
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(vii) International Experience. The approaches other countries with multitiered 
systems use to allocate national road funding are difficult to relate to the PRC 
given the differences in funding structures, policy-making processes, and 
transparency requirements. In countries where road funding does not come from 
dedicated sources, allocations to subordinate governments are typically either 
incorporated into broad transfers or are based on a combination of needs, politics, 
and precedent. In countries where a national dedicated source of road funding 
exists and subordinate governments play a strong role in delivering roads programs, 
allocation approaches strive to balance national priorities and a jurisdiction getting 
back what is collected in that area.

(viii) Opinions on Allocation Approaches. National, provincial, and local PRC officials 
express a wide range of views about how funding allocation should be reformed. 
Most agree that the PRC needs to improve the funding allocation process for 
ordinary road revenues. Some noted that the baseline fuel tax distribution should 
be increased for undeveloped areas such as the western region. Others suggested 
that to prevent misuse of funds, the central government should establish a project 
approval process and allocate funds to approved projects. 

4.8.2 policy Options
There are at least six options for central government allocation of funds for roads. It should 
be noted that some of these options are not mutually exclusive (footnote 2):

(i) Current Formula. Continue to use the interim allocation formula established as 
part of the Fuel Tax Reform.

(ii) Prior-Year Consideration. Link future funding to how a jurisdiction spent money 
in the prior year, for example,the actual expenditure in the previous year plus an 
increment to allow for changed needs.

(iii) Consistent Baseline Share. Involves maintaining a target percentage split between 
funding allocated through the “baseline” and “added” components of the current 
formula, thus ensuring that slower growing provinces do not end up with little or 
none of the “added” funding.

(iv) Improved Formula Emphasis. Involves adjusting the allocation formula to better 
emphasize national goals and priorities, system performance or other factors, for 
example, as reflected in the five-year plan.

(v) Needs-Based Allocations. Allocate funding to defined projects or work categories 
on the basis of rationally justified needs, and tie allocations for management and 
administration to the size of maintenance and improvement expenditures.

(vi) Multiyear Allocations. For some activities, for example, improvement projects 
with duration of more than 1 year, and multiyear maintenance contracts.

4.8.3 recommendations
The allocation of transportation funds generally requires some form of formula or rules. 
Based on lessons from national and international experience and analysis of the needs 
and characteristics of the PRC road sector, it is recommended that the PRC adopt a 
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combination of needs-based allocations (Option 5) and multiyear allocations (Option 6).  
An evaluation of the option is provided in Section A2.6.

4.9 Fund Management
While both the VPT and the motor fuel tax are intended to serve as direct sources of 
funding for road investment, the total amounts that are collected from these sources are 
not well recorded and the relationship between what is collected and what is spent on 
roads is unclear. Revenues from both sources are deposited into the general treasury of 
the central government of the PRC, and annual spending on roads is approved by the NPC 
as part of the central government budget process (footnote 2).The distribution of fuel tax 
revenues is then approved by the MOT, while spending associated with VPT revenues is 
administrated by the MOF.

The lack of a well-defined accounting mechanism leads to a lack of transparency about 
the degree to which fuel tax and VPT revenues are allocated for their intended purposes. 
It also creates uncertainty about the level of funding that will be available for distribution. 
This lack of transparency and certainty has generated concerns among provincial and 
local government officials that they will not receive sufficient resources to fulfill plans 
and meet demand for improvements, maintenance, and debt repayment. It also has 
made construction planning and effective asset management more difficult. This, in turn, 
can impair the ability of provincial and local road agencies to plan and implement their 
programs effectively, and may create barriers to leveraging centrally collected road revenues 
through the issuance of bank loans or bonds.

To address these issues, a more transparent and predictable mechanism is needed to 
account for and manage the collection of the VPT and motor fuel tax revenues.

4.9.1 research Findings
The following is a summary of applicable research and analysis findings from the Phase II 
study:

1) Statutory Provisions. The national statutes that deal with construction and 
maintenance funding are included in Articles 21 and 36 of the Highway Law of 
the PRC, but are vague about the management of road-related revenues beyond 
saying that taxes collected as road maintenance funds (i.e., motor fuel taxes) must 
be used on road maintenance and reconstruction.

2) Current Management and Reporting. Figures on fuel tax revenues are not 
published separately but are imbedded in information about the wider domestic 
consumption tax and are thus not publicly available. There does not appear to be 
any uniform statistics, by province or other jurisdiction, to calculate the “added 
allocation” under the current fuel tax allocation formula. There are no trust funds 
or similar financial arrangements for ordinary road funding at a local level.

3) Opinions about Fund Management Approaches. PRC officials expressed mixed 
opinions about the creation of a specific road fund. Central government officials, 
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particularly those from the MOF, did not feel creation of a trust fund-type 
mechanism would be beneficial. Provincial and local roads officials, however, were 
more in favor of the concept and expected that a stand-alone fund, managed by 
a “high-level committee,” would strengthen monitoring, quality checking, and 
auditing of national road revenues, and help ensure that funds are used effectively 
and as intended.

4) Applicable International Experience. The modern approach to road funds is 
to establish them by legislation with detailed transparency, accountability, and 
management requirements that are performed by a board with private sector 
expertise. Several countries have created some form of road fund to establish a 
transparent arrangement for managing dedicated road revenues and allocating 
funds for roads. These funds often receive allocations of general budget monies. 
Even in countries that have dedicated national road-funding sources such as the 
United States, Japan, Australia, Brazil, and Germany, general fund revenues are 
often appropriated when dedicated funding sources prove insufficient. 

4.9.2 policy Options
Three policy options for improving the fund management for the road sector were 
identified and evaluated (footnote 2):

1) Increase Transparency. Maintain the current arrangements for collecting, 
accounting for, and disbursing road funding, but establish more transparent 
accounting and reporting practices and formalize cost-sharing arrangements.

2) Establish a Trust Fund. Create a central road trust fund with dedicated revenues 
and establish policies and procedures for managing the fund and the road-
funding activities. Such an approach would dedicate specific revenue sources to a 
designated fund, require definition about how the fund would be managed, require 
linkages to policies about how funds could be used, and identify cost-sharing roles 
between different levels of government.

3) Establish a Central Road Fund and Board. Create a statutory administration in 
law responsible for managing central government revenues dedicated for roads 
and approving and managing expenditure of those revenues. The sources of 
revenue that are dedicated to the road fund and utilization of the fund would 
be the same as that described for the trust fund. The main difference under this 
option is that the road fund and board would be established in law as statutorily 
independent from government ministries and departments (i.e., managed by the 
NRFA). The objectives and functions of the road fund and board, composition 
and appointment of the board, utilization, and accountability and transparency 
provisions would be specified in law.

Under Options 2 and 3, a fixed proportion of the VPT and fuel taxes would be dedicated to 
the trust fund together with any appropriations from the central government budget. (It is 
not unreasonable that some share of these revenue sources might go to nonordinary road 
purposes.) Other sources of revenue could be added to the trust fund (e.g., state loans; 
revenue from national toll roads in excess of that needed for debt repayment, operations, 
and maintenance; and any other new, centrally collected road-related fees and charges). 



reforming the Financing System for the road Sector in the people’s republic of China70

The central trust fund would provide funding to roads and activities as proposed under 
the program approach options in Section 3.3 of this report. Central government funding 
for servicing provincial and local government debt would be administered outside the 
trust fund, and would continue to be administered by the MOF. A potential trust fund 
arrangement for the current sources of revenue is illustrated in Figure 4.5.

4.9.3 recommendations
The policy recommendation is to improve the transparency of current road fund 
accounting (Option 1) in the short term and to move a central trust fund controlled by an 
independent board, such as the NRFA, in the longer term. An evaluation of the option is 
provided in Section A2.7.

Figure 4.5: Central Trust Fund Arrangement

MOT = Ministry of Transport, NRFA = National Roads and Funding Administration, VPT = vehicle 
purchase tax.

Source: ADB.
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4.10 performance Management
While the PRC has established performance measurement for roads in selected areas, they 
are not used at the national level to hold provincial and local road agencies accountable 
for how they use national ordinary road funding, nor are they used to influence decisions 
about national investment priorities or allocation of resources. In light of both the other 
reforms recommended in this report and the growing international focus on performance 
management in road programs, the PRC should consider building from its current 
performance measurement activities to establish performance targets for various road 
program considerations, and integrating consideration of performance into other parts of 
the ongoing Fuel Tax Reform.

Performance management is an essential component of the other changes proposed in this 
report. It requires that performance indicators and targets be established, measured, and 
reported for considerations such as

(i) the different elements of the road system, for example, physical features and 
conditions for pavements, bridges;

(ii) road system performance, for example, safety, congestion and capacity, 
preservation;

(iii) program administration, for example, road treatments and costs, administrative 
costs, on-time and on-cost project delivery;

(iv) road sector funding, for example, trust fund expenditures compared with needs 
and income; and

(v) achievement of investment objectives, such as, return on investment, achievement 
of distributional targets, regional equity.

The Fuel Tax Reform offers an opportunity to introduce improved performance management  
practices along with the other changes being considered. Performance metrics will thus be 
needed to implement the policy reform recommendations and to ensure that a sustainable, 
equitable, and transparent road financing system is established in the PRC.

4.10.1 research Findings
The use of performance management approaches appears to be in a nascent stage in the 
PRC. Rules are available relating to the inspection and condition of road infrastructure, 
which include public notification of major defects, but there is currently no reward and 
punishment system linked to the use of central government road funds. Key research 
findings with respect to better integration of performance management into the 
administration of the ordinary road program in the PRC include the following:

(i) Applicable Requirements. In 2002, the MOT published traffic statistics 
regulations to be implemented on 1 January 2003. Article 25 of these regulations 
requires provincial governments to develop a comprehensive statistical 
information publishing system. In addition, provincial and local departments 
of traffic and administration are required to organize, investigate, and publish 
statistical information. If provincial data overlaps with data from the central 
government statistical institution, publication is negotiated between the 
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organizations. Local government agencies are instructed to develop road programs 
and plans based on the result of road condition assessment, and to actively 
implement preventive maintenance.

(ii) Road Statistics. Provincial governments are developing a comprehensive 
statistical information publishing system and have established road maintenance 
and inspection institutions. System inventory data are available on the length of 
road in each category and class, and by surface type for each province and major 
city. Further data on the length and condition of roads in each category and class, 
and by surface type for each province and major city are provided in Section A3.3 
of this report. 

(iii) Inspection and Monitoring. Road and bridge conditions are regulated by “road 
safety and protection rules.” Under these rules, the road administrative institution 
and road operating corporations are required to supervise and periodically 
evaluate the condition of roads, bridges, and tunnels to ensure a suitable technical 
condition. Where facilities do not meet the requirements, the public as well as the 
public security division of the traffic management department are to be informed, 
and the facilities are to be repaired.

Road condition is determined in accordance with “Highway Performance 
Assessment Standards.” Condition involves four parts of the road: (i) pavement; 
(ii) subgrade; (iii) bridge, tunnel, and culvert; and (iv) facility. Pavement condition 
includes road damage, roughness, rutting, skid resistance, and structural strength, 
of which structural strength is assessed by sampling. An inspection vehicle is 
used to measure the two main indicators: road damage and road roughness. Road 
technical condition is standardized by the Maintenance Quality Indicator (MQI).29 
Indicators use a scale from 0 to 100. Road technical condition is classified to five 
degrees based on MQI score: very good (≥90), good (≥80), fair (≥70), poor (≥60), 
very poor (<60).

Inspection vehicles are used to measure road damage and smoothness on paved 
roads. Review and monitoring of central government-funded projects is performed 
by inspection and audit departments at the central and provincial levels using 
systems established by the central government. The condition of national and 
provincial arterial roads is assessed using an inspection vehicle, but the condition 
of rural roads is assessed visually by local maintenance agencies. Rural road 
maintenance systems are generally lacking. 

Currently, each province has established road maintenance and inspection 
institutions, but provincial road departments tend to have different inspection 
methods for national, provincial, and county roads. Some national and provincial 
roads are inspected and maintained one or two times a year. For county roads, 
inspections are developed at the province, city, county, and country levels. 
Province- and city-level inspection cannot be less than once per year, county-
level inspection cannot be less than once per season, and county-level inspection 
should not be less than once per month.

29 The MQI incorporates several subindicators, including Pavement Quality Performance Index (combining Pavement 
Surface Condition Index, Riding Quality Index, Rutting Depth Index, Skidding Resistance Index, and Pavement 
Structure Strength Index); Subgrade Condition Index; Bridge Tunnel and Culvert Condition Index; and Traffic-Facility 
Condition Index.
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(iv) Performance Targets. Provincial highway bureaus issue performance targets 
for road maintenance works, establish evaluation criteria, and conduct annual 
inspections of maintenance needs. Provincial transport departments monitor rural 
road maintenance works, but there does not appear to be significant rigor in these 
efforts or much accountability for poor performance.

(v) Applicable International Experiences. Much work has been done internationally 
on performance indicators for the road sector. There is movement internationally 
toward outcome indicators related to investment levels and also indicators of 
agency performance, rather than just indicators of output.

4.10.2 policy Options
Performance indicators and targets need to be practical and measurable within the PRC 
context, and it should be recognized that implementing performance indicators and targets, 
and reporting for ordinary roads will take time and will be an incremental process. There 
are options considered to improve performance management in the PRC and these are not 
mutually exclusive:

(i) Road Inventory and Condition. Monitor road length, road condition, bridge 
condition, etc., by road classification, road type, and jurisdiction.

(ii) Traffic and Safety. Monitor traffic volumes, traffic type, congestion, safety, etc., by 
road classification and jurisdiction.

(iii) Program Delivery. Monitor road treatments and costs; administrative costs; 
on-time and on-cost project delivery; program effect, for example, return on 
investment, achievement of distributional goals, regional equity (both before  
and after).

(iv) Balance Scorecard. Report on road system and program delivery.
(v) Social Measures. Integrate measures of user satisfaction, connectivity, economic 

development, health, and environment indicators for road transport.

4.10.3 recommendations
The policy recommendation for performance management is to incorporate all of the 
Options (1–5) into a comprehensive performance management approach. The evaluation 
of options is set out in Section A2.8. 
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 Implementation Strategy  
and plan

The long-term vision of the combined recommendations in Chapter 4 is to transform 
the national, provincial, and local government road programs of the People’s Republic of 
China (PRC) so that they are financially sustainable, address national road development 
and maintenance goals, are accountable, and promote sound road program management. 
This vision represents a significant change from the current approach of the PRC to 
management and funding of ordinary roads; thus, it should be recognized that the 
entire reform likely cannot be achieved all at once. Instead, intermediate transitional 
arrangements will be needed to initiate changes that both improve ordinary road program 
and lay the groundwork for broader policy and process changes. This section provides 
guidance for first implementing transitional arrangements, followed by long-term reforms, 
and finally proposing an approach for pilot testing the recommendations.

5.1 Transitional Arrangements
Programmatic fund allocation mechanisms should be put in place as soon as possible to 
guarantee sufficient funding for ordinary road system maintenance and to ensure that this 
funding is not diverted for further development of the network. Short-term steps needed to 
accomplish this include the following:

(i) Discontinue untied allocations of fuel tax revenues to provincial agencies.
(ii) Clarify that overall responsibility for national roads lies with the central 

government, with management and works supervision contracted to provincial 
agencies. Similarly, clarify that provincial governments are responsible for 
provincial roads and that local governments are responsible for local roads, with 
technical assistance provided from higher levels, as required.

(iii) Determine road maintenance needs through rigorous application of asset 
management best practices; include assessment of road maintenance and 
rehabilitation needs in five-year plans; and give priority to funding road 
maintenance before constructing new roads.

(iv) Establish a central government road trust fund through statute or administrative 
decree that can receive dedicated road funds as well as general fund contributions. 
As appropriate, determine interim responsibilities for managing the fund and 
allocating resources (e.g., a board comprised of the Ministry of Transport [MOT], 
Ministry of Finance [MOF], and National Development and Reform Commission 
[NDRC] representatives), and define a financially constrained process for defining 

ChApTer 5
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road expansion needs. Establish requirements for financial management and 
reporting of trust fund activities (either statutorily or administratively,  
as appropriate).

(v) Create separate programs for roadworks by broad work categories and 
administrative category of road (e.g., national roads, provincial roads, local roads) 
and develop multiyear programs for both maintenance and improvement works 
(dependent on a source of funding separate from government budgets). 

(vi) Develop a needs-based process to allocate central government revenues for 
ordinary road maintenance and expansion; limit central government funding 
for management (personnel and associated costs) to a percentage of road 
maintenance and improvement expenditures, with provincial and local 
governments required to make up any difference. Use national economic 
evaluation of costs and benefits to justify major road improvements for funding 
allocation purposes.

(vii) Clearly define the proportion of fuel tax revenues that will be dedicated to ordinary 
roads (this excludes payment to provinces for debt repayment, which would 
continue to be made directly to provincial and local governments by the MOF), 
increase the share of fuel tax and vehicle purchase tax (VPT) revenues dedicated 
to the road sector and/or increase central government budget allocations to 
meet the share of road expenditures of the central government, and deposit all 
associated revenues into the central road trust fund.

(viii) Conduct an in-depth analysis of the ability of the provincial and local government 
to meet specific shares of road expenditures. Continue MOF administration of 
central government funding for servicing provincial and local government debt.

(ix) Establish parameters that limit the use of centrally issued debt for selected  
high-priority road projects.

(x) Create a structured program and a reasonable cost-sharing approach to meet 
reasonable road maintenance needs.

(xi) Begin to conduct performance measurement and reporting for all major roads  
and expenditures. 

(xii) Fund and account for pension costs separately from road maintenance 
expenditures.

(xiii) Address technical abilities of provincial and local governments by requiring the 
higher levels of government to provide special assistance, where needed.

5.2 Long-Term reforms
The cornerstone of the proposed long-term reforms for the ordinary road program of 
the PRC is the establishment of the National Roads and Funding Administration (NRFA) 
as a separate central government agency and the creation of a central road trust fund 
with dedicated revenue sources. The NRFA should manage the central road trust fund 
(including recommending adjustments to revenue levels); conduct national-level roadway 
system planning and oversight; determine cost-sharing responsibilities for subordinate 
levels of government; contract with provincial and local agencies for operations, 
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maintenance, and development of national roads; and establish agreements with provincial 
and local governments on requirements for funding provincial and local roads. Key steps 
and action that will be needed to transition to this new approach are described below.

5.2.1 Creation of the National roads and Funding Administration
The NRFA should be created with the organizational structure depicted in Figure 5.1, or 
something close to it, with a governing board comprising suitably qualified persons. The 
organization itself should be sufficiently staffed, presumably through transferring some staff 
from existing similar positions in the MOT and MOF, to ensure it has the capabilities and 
capacity to carry out all needed functions.

Figure 5.1: Proposed NRFA Organizational Structure

NRFA = National Roads and Funding Administration.

Source: ADB.
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5.2.2 NrFA procedures and Systems
The NRFA should establish procedures and systems for financial management (including 
management of the central road trust fund); program management and funds allocation; 
management information; and road asset and performance management (inventory, traffic, 
condition, capacity, safety). The systems would support a high-efficiency, results-oriented 
management approach and ensure timely decision making. Some of these systems would 
likely be transferred from the MOT.

5.2.3 planning, programming, and Funding
An important part of the NRFA initiative will be to revise the way that ordinary road 
development and maintenance are planned and managed. First, the NRFA should include 
revising the process for developing the ordinary road component of five-year plans to 



Implementation Strategy and plan 77

ensure that development targets and all maintenance needs can be fully funded from 
central, provincial, and local government road revenue sources. Second, the NRFA should 
create a program structure and rules that restrict the use of funds so that priority is given 
to maintenance and rehabilitation of existing facilities. Programs should be structured into 
broad work categories and include works to address road safety, bridges, capacity (including 
congestion), rural development, and connectivity. NRFA funding then would be based on 
rigorous assessment of needs, and central government funding for ordinary roads would be 
increased. Third, the NRFA should develop a clear approach and policies for defining the 
cost-sharing responsibilities of provincial and local governments with respect to operations, 
maintenance, and development of provincial and local roads, taking into account their 
ability to raise revenue.

5.2.4 provincial and Local Government Funding
As part of reform implementation, provincial and local governments would be authorized 
to raise funding for roads through revenue mechanisms that relate to road use in their 
respective jurisdictions (e.g., annual fees for vehicle registration), in addition to land or 
business-based taxes, in order to meet their share of road expenditure responsibilities. 

5.2.5 Use of Debt
The central government should establish laws, rules, and mechanisms as needed for 
directing, monitoring, and enforcing provincial and local road debt programs. This should 
include requirements that debt only be used for capital investment; that debt-funded 
projects show a positive return on investment (including consideration of all debt-related 
costs); and that agencies may only use debt if they can prove they have the financial 
means to adequately maintain and operate the resulting facility. Key implementation steps 
would be to define the types of projects eligible for debt use and to establish analytical 
methodologies for quantifying project return on investment and providing operation and 
maintenance capacity.

5.3 pilot Tests
5.3.1 Objective of pilot Tests
The objectives of pilot testing the recommendations in selected provinces are to prove the 
practical application of draft laws, regulations, and policies, and to identify elements that 
need to be adjusted or refined before they are applied throughout the PRC.

5.3.2 Scope of pilot Tests
To minimize the amount of change needed, the pilot should seek to test selected 
elements of the recommendations, particularly those associated with improving program 
management and provincial agency performance. Specific areas that should be addressed 
by the pilot include the following:

(i) Formal contractual arrangements for management and works on national roads.
(ii) Annual road maintenance funding tied to needs assessment.
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(iii) Formal cost-sharing arrangements between central government and provincial and 
local governments as defined in Section 4.3.

(iv) Program funding categories for central government allocations based on the 
recommendations in Section 4.3.

(v) Making multiyear funding commitments by the central government for vehicle 
purchase tax (VPT) and fuel tax revenue allocations.

(vi) Providing supplemental funding from the central government general budget to 
the extent that additional central government maintenance funding is needed 
beyond that provided through existing allocation formula.

(vii) Allowing the provinces to increase their vehicle and vessel taxes and dedicating the 
resulting revenues to road maintenance and construction.

(viii) Establishing performance monitoring and reporting by provinces.
(ix) Funding and technical assistance, as appropriate, to assist the province in 

developing needed organizational capacity, systems, etc.

5.3.3 pilot Test Arrangements
A joint MOF–MOT–NDRC committee should be established to oversee the pilot tests, 
including arrangements for allocating of central government funds for ordinary roads. The 
committee should be serviced by MOT staff with support, as necessary, from MOF and 
NDRC staff.

5.3.4 provinces for pilot Testing
For purposes of pilot testing, a province should be selected where implementation hurdles 
would be minimized and findings would be highly applicable to other provinces. Zhejiang 
Province is recommended since it has a relatively high level of economic development with 
relatively sophisticated road management practices that could readily serve as a test bed for 
the proposed reforms. One or more other provinces should also be selected to represent 
the range of conditions in the PRC. Characteristics of provinces that should be considered 
for pilot programs include 

(i) access to adequate road-funding sources, that is, able, or nearly able, to sustain 
needed investment and address maintenance needs through existing central 
government and provincial funding sources;

(ii) management systems and performance data should be robust;
(iii) road network conditions should be reasonably good; and
(iv) be generally supportive of the recommendations in this report.

5.4 Implementation road Map
To engender understanding of the proposed changes and obtain buy-in from various 
stakeholders, a committee should be established to guide the reform effort. This committee  
must be provided with sufficient resources to implement the changes and must be 
empowered to act within rules agreed by the State Council (or lower level of central 
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government, if that is appropriate). The following are the suggested steps this committee 
will need to implement or oversee.

5.4.1 Implementing pilot Tests
The following steps are recommended for implementing the pilot tests:

(i) Establish a committee of MOF, MOT, and NDRC directors to oversee 
implementation of the recommended reforms and allocation of funds to programs 
for the selected provinces.

(ii) Assign MOT staff and staff from other central government agencies, as necessary, 
to prepare and manage the pilot tests.

(iii) Prepare proposal documentation (and submit to State Council for consideration,  
if necessary).

(iv) Update information on road network length, road condition, and traffic in the 
selected provinces, including targets for network development, divided by road 
administrative category. 

(v) Collect all available information from asset management systems and other 
sources, as necessary, to rigorously assess maintenance needs for ordinary roads in 
the selected provinces, divided by road administrative category.

(vi) Collect information on fuel tax and VPT allocations to the selected provinces, and 
the type of works (or administration) that these allocations have been used for,  
or are intended to be used for.

(vii) Determine the ability of the provincial and local governments to fund a share of 
works on ordinary roads in the selected provinces.

(viii) Enable the provinces to directly collect sufficient revenue to allow them to fund 
their share of roadworks.

(ix) Prepare and implement formal arrangements for road network management and 
works on national roads, including programming, approval of works, and reporting.

(x) Prepare and implement formal arrangements for funding for provincial and local 
roads, including programming, cost sharing, and reporting.

(xi) Implement the new arrangements and central government funding for ordinary 
roads in the selected provinces.

(xii) Evaluate, report, and adjust the pilot tests, as necessary, during the test period.
(xiii) Evaluate the pilot tests in conjunction with the provincial and local governments 

involved at the end of the test period, and adjust the arrangements, as necessary, 
for application to other provinces.

5.4.2 Implementing Short-Term and Transitional Arrangements
Short-term implementation steps and strategy need to be compatible with the long-term 
strategy. The steps necessary to implement the short-term arrangements are the following:

(i) Prepare updated documentation for consideration of the State Council,  
if necessary.
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(ii) Prepare a notice of interim measures for (a) establishing a central road trust  
fund; (b) payment of fuel tax revenues, VPT revenues, and central government 
budget allocations into the trust fund; (c) administration of the trust fund; and  
(d) the allocation of trust fund monies for maintenance and improvement of 
ordinary roads.

(iii) Establish a committee of MOF, MOT, and NDRC directors to oversee 
management of the central road trust fund and the allocation of funds to programs 
and provinces.

(iv) Establish an interim Bureau of Roads within the MOT to administer the central 
road trust fund, programs, and allocations from the trust fund, and take oversight 
of all national roads.

(v) Establish the central road trust fund by statute or administrative decree.
(vi) Prepare revenue payment, accounting, and management procedures for the 

central road trust fund.
(vii) Prepare procedures for a structured program approach with performance 

reporting.
(viii) Collect detailed information from asset management systems and other sources, 

as necessary, to assess maintenance needs for ordinary roads in each province, 
divided by road administrative category.

(ix) Review funding needs for ordinary roads for the Twelfth Five-Year Plan and 
subsequent five-year plans.

(x) Implement dedicated central government revenue for ordinary roads as 
recommended in Section 4.5.

(xi) Work with provincial governments to implement provincial and local funding 
sources for roads (annual vehicle registration fees are recommended). 

(xii) Negotiate new funding and cost-sharing arrangements with each province 
according to their specific needs and levels of development.

(xiii) Implement changed programming and funding procedures as recommended in 
Sections 4.2 and 4.8.

(xiv) Progressively implement performance management and reporting procedures as 
recommended in Section 4.10.

5.4.3 Implementing Long-Term Institutional Change
The long-term vision is to establish the NRFA as an independent road sector planning, 
management, and financing agency. The committee noted above should be responsible 
for establishing the NRFA and the associated management and funding arrangements for 
ordinary roads. Key steps to be taken by the committee are the following:

(i) Prepare a document outlining the long-term proposals for State Council 
consideration, including a draft law and associated regulations for establishment of 
an NRFA.

(ii) Manage the process to deliver the draft law and regulations to the State Council, 
enact the law, and approve the regulations.

(iii) Arrange adequate funding for establishing the NRFA.
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(iv) Manage appointment of members of the NRFA Board, and service the board until 
the director and staff are appointed.

(v) Prepare the organizational design and staffing, regional presence, and outsourcing 
needed for efficient and effective performance of the functions of the NRFA.

(vi) Prepare position descriptions for the director and senior managers.
(vii) Prepare employment terms and conditions, and obtain approval from the 

appropriate central government ministry.
(viii) Prepare draft contracts/agreements with provincial road agencies.
(ix) Advertise positions for director and senior managers.
(x) Review existing capabilities in the MOT, MOF, and NDRC, and identify 

deficiencies and required additional needs.
(xi) Determine the timing and process for transfer of any MOT, MOF, and NDRC staff 

to positions in the NRFA, together with associated assets.
(xii) Make arrangements for accommodation for the NFRA.
(xiii) Prepare draft internal policies and procedures for the NRFA.
(xiv) Design and document new systems with a timeline for implementation—

management information, financial management, program management, 
personnel, and administration.

(xv) Prepare delegations for the director and senior managers.

After the director is identified, he or she should guide the subsequent establishment 
activities. The NRFA Board should appoint the director once the enabling legislation has 
been enacted and the board has been appointed, and the director should employ the senior 
managers and other staff. The director and senior managers need to then

(i) prepare a corporate plan and statement of intent,
(ii) prepare position descriptions for the staff,
(iii) prepare delegations for managers and provincial road agencies,
(iv) prepare a training program,
(v) implement new systems for the NRFA,
(vi) develop an audit strategy and plan,
(vii) prepare and deliver publicity and public disclosure requirements for the  

new NRFA, and
(viii) take over central government funding and oversight of national roads.

5.4.4 Definition of provisions and Terms
Provisions and terms that need to be defined in statute, regulation, and/or policy include

(i) MOT responsibilities for oversight of road funding and road network performance;
(ii) NRFA functions and requirements (longer term);
(iii) responsibilities for each administrative category of roads;
(iv) responsibilities for technical assistance to lower levels of government for road 

asset management, roadworks preparation, etc.;
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(v) formalized cost sharing for road expenditures;
(vi) dedication of VPT and motor vehicle fuel tax revenues for road expenditures;
(vii) rules for the central road trust fund, including policies and procedures for 

managing the trust fund and allocating funding to provincial and local road 
agencies;

(viii) process for adjustment of fuel tax rates;
(ix) rules for use of debt and repayment;
(x) assessment of road maintenance needs, including review and update of the 

“Guidelines for Budgeting of Highway Maintenance”;
(xi) programming of roadworks, including definition of the type of works in each work 

category, and rules for multiyear programming;
(xii) rules on the use of central government funding for management and pension 

payments; and
(xiii) responsibilities of road agencies for monitoring and reporting of road condition, 

road performance, and program delivery.

5.5 Training
5.5.1 Short Term
Initially, the committee and staff responsible for managing the central road trust fund will 
need training on development and management of a programmatic approach to funding 
ordinary roads. Provincial transport department staff and staff of other appropriate 
provincial and local agencies will need similar training. Initially, this will be implemented in 
the provinces selected for the pilot tests but will be extended to all provinces as the new 
approach is rolled out.

5.5.2 Long Term
The NRFA Board will require training on corporate governance, including board 
responsibilities compared with management responsibilities. NRFA staff would be trained 
on administration, human resource, financial management, program management, and 
performance management systems and procedures.

5.6 Future research and Analysis Needs
As mentioned in several places in this report, the ability to conduct meaningful analysis 
of the future funding needs of the PRC is significantly limited by lack of data and detailed 
information regarding their expenditures needs, revenues, liabilities, and decision-making 
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processes such as funding allocation and budgeting. Future studies looking at the ordinary 
road program of the PRC would greatly benefit from the following:

(i) historical revenues by source (i.e., fuel taxes, VPT, general fund allocations, 
provincial and local funds), including gross and net proceeds for ordinary roads 
along with information on the extent and purpose of diverted funds;

(ii) comprehensive data on road-related debt (balances, annual repayments, terms, 
etc.) at all levels of government;

(iii) historical information on fuel consumption, vehicle purchase data, etc.;
(iv) full documentation of the current system inventory and conditions by 

administrative category and classification, by province;
(v) revenue forecasts for all ordinary road-funding sources, including all assumptions 

with regard to growth rates in fuel consumption and vehicle purchases, average 
purchase prices by vehicle category, diversions, etc.;

(vi) historical data and forecasts of central government funding allocations,  
by province and local government;

(vii) historical construction, maintenance, and management spending by administrative 
category, road category, and province;

(viii) year-by-year estimates of future ordinary road maintenance spending needs 
(for the next 10 years) by administrative category, road category, and province, 
including documentation of methodology, applicable system data, and 
assumptions with respect to unit costs, deterioration rates, and standards; and

(ix) estimates of future ordinary road expansion needs (for the next 10 years) by 
administrative category, road category, and province, including documentation of 
methodology, applicable system data, and assumptions with respect to unit costs 
and standards.
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evaluation of Options

A2.1 roles and responsibilities
The policy options identified in Section 4.2.2 of the report include the following:

(i) Central government responsibilities
a. Option 1a: Current arrangements but with expenditure control
b. Option 1b: New bureau for funding roads
c. Option 1c: New National Roads and Funding Administration (NRFA)

(ii) Provincial government responsibilities
a. Option 2a: Changed responsibility for reporting
b. Option 2b: Changed responsibility for requesting funds and reporting

(iii) Municipal and county government responsibilities
a. Option 3a: Changed responsibility for reporting
b. Option 3b: Changed responsibility for requesting funds and reporting

A2.1.1  Compatibility with the Specific Needs and the policy-Making 
environment in the prC

The policy and contextual considerations associated with roles and responsibility changes 
are reflected in Section 4.2 of this report and the “Notice of Improving Financial Policy 
of Sustaining and Developing Ordinary Roads” issued by the General Office of the State 
Council in 2011, which provides some indication of the People’s Republic of China (PRC) 
policy-making environment relevant to ordinary roads. This notice includes the following 
statements relevant to roles and responsibilities:

(i) Financial channels should be regulated to improve fund utilization and inspection.
(ii) Local people’s congress should expand their financial budget for ordinary roads 

development.
(iii) Highway and ordinary roads need to be combined in the roads development 

system.
(iv) Each level of financial and transportation departments should strictly implement 

national treasury management system policies.
(v) All levels of government should eliminate debt remaining from ordinary road 

construction and take responsibility to return government principal and interest.

AppeNDIX 2
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(vi) Financial inspection organizations should take action for the improvement of 
financial risk control.

Option 1a improves the transparency of fund collection and clarifies responsibilities 
but does not address the changed funding situation resulting from the Fuel Tax 
Reform. Options 1b and 1c address all of these considerations, as well as provide better 
accountability for ensuring technical standards are met. All three central government 
options are reasonably compatible with the State Council notice, although Option 1c 
combines expressways and ordinary roads under one system, and is therefore the most 
compatible. Each of the two options for provincial governments and for municipal and 
county governments described seems to be reasonably compatible with this criterion.

A2.1.2  Compatibility with reform and Decentralization policies  
of the Central Government

The central government decentralized the responsibilities for construction, maintenance, 
and management of national roads to provincial governments in 1958, while retaining 
the planning function and some part of the funding function. The Fuel Tax Reform has 
had the effect of giving almost all of the funding responsibility for all roads to the central 
government. It is not clear what the long-term reform and decentralization policies of the 
PRC are, but it would seem appropriate for provincial governments to manage national and 
provincial roads in their areas and implement works on these roads, rather than making 
a national agency responsible for implementing works on national roads. All the central 
government options are compatible with this approach, as are each of the two sets of 
options for provincial and municipal/county governments.

A2.1.3 Degree of Transparency and Accountability provided
Option 1a makes the Ministry of Transport (MOT) accountable for ensuring central 
government funds are spent properly, thereby increasing accountability. Transparency 
would be increased if the MOT also publicly reported on these activities. However, Option 
1a leaves three agencies involved with road planning and funding at the national level and 
would thus make it difficult to hold any agency accountable for the performance of the 
national road system. Option 1b provides good transparency and accountability for the use 
of central government road taxes. Option 1c improves transparency further by separating 
the authority from government ministries and also by bringing the responsibility for national 
roads under one organization, which allows for increased accountability.

Options 2a and 3a make provincial and local governments responsible for reporting 
achievement and performance information and would significantly improve accountability 
for both use of central government funds and provincial and local road network 
performance. Options 2b and 3b further improve accountability by making provincial and 
local governments justify requests for funds and commit to implementing particular works. 
For all options, transparency would be increased if the intent to do particular works and 
actual achievement and performance was publicly reported.

A2.1.4 Degree of Support from International experience
There is little international experience supporting a central government ministry defining 
and controlling how central government road funds are spent. There are a number of 
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international examples of a central road-funding agency responsible for managing and 
disbursing central government road funds. Similarly, there are many examples of a central 
government agency responsible for national roads as well as for managing and disbursing 
central government road funds.

Most national/federal governments require their state/province governments to report 
achievements (physical works and financial expenditure) where central government funds 
are used and to report road performance; thus, Options 2a and 3a are well supported by 
international experience. National/federal government funding for major improvement 
works on state/provincial roads normally requires submission of project details and 
economic justifications to the national/federal government. However, this is not normally 
the case for maintenance works, which means Options 2b and 3b are only partly supported 
by international experience.

A2.1.5  Degree to Which the Option Facilitates Achievement 
of Central Government policies and Goals

All of the central government options should generally facilitate achievement of central 
government policies and goals. Option 1c, however, is most likely to ensure uniform 
management and maintenance of the national road network. Options 2a and 3a would 
facilitate achievement of central government policies and goals to a small degree, especially 
if guidelines were provided on the use of central government funds. Options 2b and 3b 
would provide very close control on the use of the central government funds so that central 
government policies and goals could most easily be achieved.

A2.1.6  Degree to Which provincial and Local Government Needs 
and Abilities Are Addressed

All of the central government options do a good job at accommodating provincial and local 
government needs by facilitating consultation in the planning process for national roads 
and providing central government funding to meet the needs of provincial and local roads. 
The remaining options do not change how provincial and local governments assess their 
road needs but require transparent and accountable reporting.

A2.1.7  ease of Overcoming Barriers Identified from Stakeholder 
Interviews and Field research

No specific barriers were identified with respect to any of the options, although the degree 
of change required and the potential for unseen hurdles is much higher for Options 1b  
and 1c.

A2.1.8  Degree of Change Necessary, Including human and Other 
resources, and Need for enabling Legislation (Inverse Scoring)

Option 1a would require a few additional human and other resources to be employed in 
the MOT, but there would be no need for enabling legislation. Options 1b and 1c should 
only be implemented under enabling legislation and both options would require substantial 
human and other resources to establish the independent agencies (although much of the 
resourcing could be transferred from the MOT, the National Development and Reform 
Commission [NDRC], and the Ministry of Finance [MOF]). Option 1c would require more 
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resources than Option 1b. Options 2a and 3a would likely need to be implemented by an 
instruction or regulation and would require some additional resource at the provincial 
and local levels. The same would apply to Options 2b and 3b, except that the additional 
resources required would be greater.

A2.1.9  Savings Likely to Be Achieved Compared with Data Needs, 
resources, and Costs for Administering the Option  
(Savings/Costs)

Option 1a is the least demanding of the central government options with regard to data and 
resources. Expenditure of central government road funds should be more effective in terms 
of national economics and priorities if properly controlled by the MOT and, therefore, 
the “savings” should far exceed the costs. Options 1b and 1c have the potential to achieve 
more “savings” than Option 1a but with increased data needs and costs. Options 2b and 3b 
require more data and resources than the alternative options (Options 2a and 3a),  but the 
“savings” would likely be proportionately greater.

A2.1.10 Summary of Options: evaluation of Central Government Options
The preferred central government option is to create an NRFA. Implementation of this 
option will require significant legislation, and therefore is likely a longer-term option. Option 
1a, whereby the MOT controls the use of central government funds for road maintenance 
and for road development, could be implemented in the shorter term as a step toward the 
longer-term option. The analysis also indicates that the broader changes to provincial and 
local roles and responsibilities would better help to achieve reform goals; thus, Options 2b 
and 2c are favored.

A2.2 program Approach
The policy options, as identified in Section 4.3.2, are as follows: 

(i) Targeted spending share 
(ii) Focus on core roads
(iii) Needs-based maintenance programs 
(iv) Funding categories
(v) Varied program detail and oversight 
(vi) Multiyear programs
(vii) Increased direction from central government 
(viii) Special purpose programs

(Note: Option 3, funding categories, is part of any programmatic approach to funding roads and 
should not to be analyzed separately.)
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A2.2.1  Compatibility with the Specific Needs and policy-Making 
environment in the prC

The needs in the PRC are reflected in the summary findings in Section 4.3 and the “Notice 
of Improving Financial Policy of Sustaining and Developing Ordinary Roads” issued by the 
General Office of the State Council in 2011, which provides some indication of the PRC 
policy-making environment relevant to ordinary roads. This notice includes the following 
statements relevant to program approach:

(i) Financial channels should be regulated to improve fund utilization and inspection.
(ii) The part of replacing road maintenance costs in the new petroleum products 

consumption tax income baseline, and the part of additional funds equivalent 
with the ratio of maintenance cost and original baseline, should entirely be used in 
ordinary roads maintenance and management.

(iii) The special fund for reimbursing the part of displacing toll station revenue in new 
petroleum products consumption tax income, after reimbursement, should be 
entirely used in ordinary road management and construction.

(iv) Allocations from state budgets and revenue from vehicle purchase tax (VPT) shall 
mainly be used in ordinary roads construction.

(v) Local people’s congress should expand their financial budget for ordinary roads 
development.

(vi) Expressways and ordinary roads need to be combined in roads development 
system.

(vii) New and upgraded expressways need to be categorized, planned and constructed 
with closely related ordinary roads.

(viii) The specific transportation fund formed for petroleum products price and tax 
reform should be used in specified areas without misappropriation.

A2.2.2  Compatibility with reform and Decentralization policies 
of the Central Government

It is not clear what the long-term reform and decentralization policies of the PRC are, but 
it would seem appropriate that each level of government should essentially be responsible 
for the planning, funding, and implementation of works on their roads (i.e., national 
government for national roads, provincial governments for provincial roads, and county 
governments for county and rural roads). However, it also needs to be recognized that 
some lower levels of government in rural areas do not have a good base for raising revenue.

(i) Option 1 advocates the sharing of the cost of roadworks between central and 
lower-level governments, could adjust the share to incentivize delivery of central 
government policies and priorities.

(ii) Option 2 would provide lesser support to weak lower levels of government and so 
would be less compatible with reform policies.

(iii) Option 3 would enable rational assessment of road maintenance needs and ensure 
that maintenance funding was used most effectively. This is highly compatible with 
the reform policies of the central government.
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(iv) Option 5 takes into account the capability of provincial and local governments and 
so should be compatible with central government policies.

(v) Option 6 gives flexibility to provincial and local governments and so should be 
compatible with decentralization policies.

(vi) The compatibility suggested in Option 7 would depend on the details in the 
instructions or guidelines and whether compliance with these guidelines was 
audited.

(vii) Option 8, special purpose programs, could be compatible with the reform and 
decentralization policies of the central government. However, roadworks can often 
address a number of issues at the same time and so having separate programs can 
be unnecessarily confusing.

A2.2.3  Degree of Transparency and Accountability provided
(i) Option 1 would greatly increase the transparency and accountability of both 

central government and provincial and local government expenditure for all roads.
(ii) Option 2 would increase the transparency and accountability of central government  

expenditure on those roads where central government funding was provided but 
would not address this on other roads.

(iii) Option 3 would ensure rational assessment of road maintenance needs and  
that maintenance funding was used most effectively, and so ranks high under  
this criterion.

(iv) Under Option 5, program details would be less where provincial and local 
governments were deemed capable. This would reduce administrative effort and 
give more flexibility to the provincial and local governments but would reduce 
transparency and accountability for the use of central government funding.

(v) Option 6 is neutral with regard to transparency and accountability for the use of 
central government funding.

(vi) Option 7 would increase transparency and accountability for the use of central 
government funding.

(vii) Option 8 would relate funding most directly to particular road network needs in a 
transparent manner.

A2.2.4 Degree of Support from International experience
International experience on program approach is summarized in Section 3.

(i) Option 1, cost is common in other countries and so this option is well supported by 
international experience.

(ii) No country only spends central government funding on core roads and so Option 2  
is not supported by international experience. Countries always provide some 
funding for purposes other than core roads, although this is usually limited.

(iii) Option 3 is clearly an international best practice.
(iv) Option 5 is used in a few countries where mainly large urban areas are given 

increased flexibility to decide how central government funding for roads is used.
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(v) Option 6, multiyear programs, is generally incompatible with the annual 
government budget process. International experience shows that it is only 
compatible with a separate predictable source of funding. Without associated 
funding, multiyear programs become wishes rather than firm plans.

(vi) Option 7 is not well supported by experience in countries with three-tier 
governments. There is a tendency toward providing significant portions of central 
government funding to state, provincial, and local governments as untied grants.

(vii) A number of countries have special purpose programs and so Option 8 is 
supported by international experience. However, experience in some countries 
show that separate programs can be unnecessarily confusing because often 
roadworks can address a number of issues at the same time.

A2.2.5  Degree to Which the Option Facilitates Achievement 
of Central Government policies and Goals

(i) Option 1 would greatly facilitate achievement of central government policies 
because the central government funding share could be adjusted to incentivize 
particular activities (e.g., maintenance compared with improvements or work in 
one region compared with another). This option also gives the provincial and local  
governments a share of the responsibility for ensuring that expenditure is efficient 
and effective because local as well as central government money is involved.

(ii) Option 2 is unlikely to satisfy all central government policies and goals, which 
includes having all roads in a satisfactory condition.

(iii) Option 3 would ensure rational assessment of road maintenance needs and that 
maintenance funding was used most effectively and so ranks high under this 
criterion.

(iv) Option 5 takes the capability of provincial and local governments into account, 
and could be targeted to ensure central government policies and priorities were 
achieved.

(v) Option 6, on its own, does not necessarily facilitate achievement of central 
government policies.

(vi) Option 7 could be targeted to ensure central government policies and priorities 
were achieved.

(vii) Option 8 would facilitate achievement of central government policies because 
programs could be tailored to specific needs.

A2.2.6  Degree to Which provincial and Local Government Needs  
and Abilities Are Addressed

(i) Provincial and local governments can influence the works selected under Option 1 
because they contribute to the funding of the works.

(ii) Under Option 2, there would be no central government funding for noncore roads. 
This would not assist provincial and local government ability to fund these roads.

(iii) Option 3 would ensure that provincial and local government road maintenance 
needs were assessed on a rational basis and that maintenance funding was used 
most effectively. 
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(iv) Option 5 takes the capability of provincial and local governments into account and 
so meets this criterion well.

(v) Option 6 gives flexibility to provincial and local governments and so meets this 
criterion well.

(vi) The degree to which Option 7 addresses provincial and local government needs 
and abilities would depend on how much flexibility was included in the instructions 
or guidelines for provincial and local governments.

(vii) Option 8 could be structured to take account of provincial and local government 
needs and abilities because programs could be tailored to specific needs.

A2.2.7  ease of Overcoming Barriers Identified from Stakeholder 
Interviews and Field research

(i) There are several potential barriers to the implementation of Options 1 and 2, 
including the need for additional funding to support the approaches, the need for 
new policies, and requirements for significant changes in business practices.  
At least some of the barriers will be difficult to overcome.

(ii) The PRC does not yet appear to have the systems and data to implement 
Option 3. Significant effort will be required to develop road asset management 
systems for at least paved/surfaced roads in all provinces.

(iii) No other barriers have been identified for the above options or for Options 5–8 
from stakeholder interviews and field research.

A2.2.8  Degree of Change Necessary, Including human and Other 
resources, and Need for enabling Legislation (Inverse Scoring)

(i) While cost sharing is already practiced informally for road improvements, it would 
need to be formalized under Option 1. The approach also would require the  
central government to standardize and adjust the arrangements under the Fuel  
Tax Reform situation. It would seem appropriate that cost-sharing arrangements 
be included in central government policy instructions rather than legislation.  
No additional human or other resources would be required for this option.

(ii) Option 2 requires that central government agencies become more responsible 
for the core road network, including making detailed arrangements with provincial 
governments to manage the core network and works on it. This would require 
some change to current management, including human and other resources. 
Under this option, it would be preferable for the core road network and the 
associated responsibilities to be defined in legislation.

(iii) As noted above, significant effort will be required to develop road asset 
management systems for at least paved/surfaced roads in all provinces so that 
Option 3 could be implemented. This will require significant human and other 
resources but legislation would not be necessary.

(iv) Option 5 infers increased program detail and oversight for some provincial and 
local governments, which would require additional human and other resources. 
Legislation would probably not be necessary.

(v) Multiyear programming under Option 6 infers a predictable source of funding 
separate from the government budget process. This would require significant 
changes including human and other resources and enabling legislation.
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(vi) The degree of change required by Option 7 is similar to that for Option 6.
(vii) Special purpose programs under Option 8 would require more resource than at 

present to evaluate needs to ensure that program objectives were achieved and  
to administer the programs.

A2.2.9  Savings Likely to Be Achieved Compared with Data Needs, 
resources, and Costs for Administering the Option  
(Savings/Costs)

“Savings” under this criterion need to be considered in terms of effectiveness of 
expenditure, particularly the use of central government road funds. International studies 
indicate that expenditure on road maintenance and rehabilitation projects produce national 
economic rates of return in excess of 35%. This is usually far in excess of the rates of return 
for many new roads and road improvements, so targeting of expenditure to maintenance 
and rehabilitation will give significant “savings.”

(i) Cost sharing under Option 1 can incentivize expenditure on road maintenance 
while not requiring significant additional data, resources, or administration, and  
is thus rated high under these criteria.

(ii) Option 2 has the potential to achieve more “savings” than Option 2 for the core 
roads but does not address the effectiveness of expenditures on other roads. 
Overall, it rates lower than Option 1.

(iii) Option 3 will give by far the most “savings” but requires significant data, sources, 
and administration.

(iv) As noted above, Option 5 infers increased program detail and oversight for 
some provincial and local governments, which would require additional data and 
resources, so it rates lower than Option 1 under this criterion.

(v) As noted above, Option 6 infers a predictable source of funding separate from the 
government budget process but would require additional data and resources to 
administer. The predictable source of funding would allow the use of maintenance 
contracts based on longer-term performance that have been shown internationally 
to produce reduction in maintenance costs. Overall, this option rates high on  
this criterion.

(vi) The effect of Option 7 under this criterion is similar to Option 5.
(vii) As noted above, special purpose programs under Option 8 would require more 

resources than at present to evaluate needs and to administer the programs, and 
separate programs can be unnecessarily confusing. However, this approach can 
ensure that funding is targeted to meet priority needs and objectives. Overall, this 
option rates average on this criterion.

A2.2.10 Analysis of Cost-Sharing Options
(Note: As part of the research effort on this issue, the consultant team conducted a detailed analysis 
of different cost-sharing options. For documentation purposes, this analysis is included here.)

An important part of any new program approach for delivering the ordinary road program of 
the PRC will be to formalize how costs are shared between the central government and the 
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provincial and local governments for maintenance as well as construction. The proportion 
of cost funded by the central government will depend on the total central government 
revenue available for roads and the ability of the provincial and local governments to 
provide funding. It should provide sufficient incentive for provincial and local governments 
to undertake timely work on their roads and also encourage them not to waste central 
government funds. It may be necessary to provide a higher (incentive) cost share for 
maintenance compared with construction to overcome the tendency for provincial and 
local authorities to favor construction over maintenance.

To explore the implications of different options for cost sharing, three scenarios were 
developed that looked at different levels of central government cost responsibilities by 
network (national, provincial, and local) and by activity (construction and maintenance). 
All three scenarios assume that the central government should concentrate its funding 
on national roads and provide reduced proportions of the cost of roads as they become 
more local. Table A2.1 summarizes the cost-sharing scenarios in terms of the share of 
road costs that would be borne by the central government under what is effectively the 
current law (no cost sharing) and under three scenarios with increasing provincial and local 
responsibility for nonnational roads. Table A2.2 shows the average annual funding that 
would need to be provided by the central government and provincial and local governments 
for the 2011–2015 and 2016–2020 periods. Table A2.3 summarizes the funding required for 
the cost-sharing scenarios in addition to the estimated current revenues from fuel tax and 
VPT, using the average of the VPT estimates. It is important to note that under scenarios 
(b) and (c) the central government would have surplus funds during the 2016–2020 period.

Table A2.1: Share of Cost by Road Administrative Category 
for Cost-Sharing Scenarios

Cost-Sharing 
Scenario

National roads provincial roads Local roads
Construction 

(%)
Maintenance 

(%)
Construction 

(%)
Maintenance 

(%)
Construction 

(%)
Maintenance 

(%)
No cost sharing 100 100 100 100 100 100
Scenario (a) 100 100 80 80 80 80
Scenario (b) 100 100 60 80 40 60
Scenario (c) 100 100 40 60 40 60

Source: ADB.

Table A2.2: Total Funding Requirements for Cost-Sharing Scenarios  
(CNY billion)

Cost-Sharing 
Scenario

Average Annual Funding 2011–2015 Average Annual Funding 2016–2020

Central Govt.
provincial and 

Local Govt. Central Govt.
provincial and 

Local Govt.
No cost sharing 1,053 ... 1,118 ...
Scenario (a) 904 149 927 191
Scenario (b) 733 321 699 418
Scenario (c) 658 396 622 495

... = not applicable, Govt. = government.

Source: ADB.
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Table A2.3: Additional Funding Requirements for Cost-Sharing Scenariosa 
(CNY billion)

Cost-Sharing 
Scenario

Average Annual Additional Funding 
2011–2015

Average Annual Additional Funding 
2016–2020

Central Govt.
provincial and 

Local Govt. Central Govt.
provincial and 

Local Govt.
No cost sharing 670 ... 363 ...
Scenario (a) 520 149 172 191
Scenario (b) 349 321 (55) 418
Scenario (c) 274 396 (133) 495

... = not applicable, Govt. = government.
a  Table A2.3 shows the estimated shortage in central government funding for the cost-sharing scenarios for 

ordinary roads using the average of the vehicle purchase tax estimates.

Source: ADB.

The options assessment is summarized as follows:

(i) Option 1, with central government providing a share of funding for all roads,  
is compatible with road user charging principles because fuel tax comes from travel 
on all roads. This option also allows the central government to influence activities 
on all roads.

(ii) If only national roads, or some other subset of roads, receive central government 
funding in the future, as would occur under Option 2, then this option would not 
be compatible with road user charging or the need for the central government to 
influence activities throughout the road network.

(iii) Option 3 would enable rational assessment of road maintenance needs and ensure 
that maintenance funding was used most effectively. This is highly compatible with 
better utilization of central government funding.

(iv) Option 4 would treat some provincial and local governments differently from 
others according to their capability. This would create efficiencies for central 
government inspection and audit efforts but may not be compatible with the PRC 
policy-making environment.

(v) Option 5 may not be compatible with central government budgeting but would 
be compatible with an independently administered road fund. Multiyear road 
programs would give assurance of funding for maintenance contracts based on 
longer-term performance and construction contracts that span more than one 
financial year.

(vi) Option 6 does not of itself mean that a programmatic approach would be used. 
The compatibility of this option would depend on the detail in the instructions or 
guidelines and whether compliance with these was audited.

(vii) Option 7 could be compatible with PRC needs; however, roadworks can often 
address a number of issues at the same time and so having separate programs can 
be unnecessarily confusing.



Appendix 2114

A2.3 Maintaining purchasing power
The options identified in Section 4.4 for better maintaining the purchasing power of current 
and future ordinary road revenues sources include

(i) indexing,
(ii) needs-based adjustment, and
(iii) occasional rate adjustments.

The methodology used to evaluate options for adjusting motor fuels tax rates reflects a 
slightly narrowed down and refined list of criteria. Specifically, the criterion assessing the 
ability of options to help maintain purchasing power has been revised to provide a broader 
assessment that considers the degree to which an option promotes financial sustainability. 
In addition, the criterion associated with the economic impacts and spending—while 
relevant to underlying considerations about whether to raise motor fuel taxes at all—is not  
likely influenced by the mechanism that is used to determine and impose fuel tax rate 
adjustments. The resulting list of evaluation criteria thus include the following:

(i) Financial Stability. The degree to which a rate adjustment supports a stable 
funding source for roads in the face of inflation and other considerations.

(ii) Relationship to Needs. The relation an approach creates among rate increases, 
overall funding needs, and the ability of government agencies to achieve the 
underlying road system goals.

(iii) Cost Recovery Share. Maintaining the appropriate balance of cost sharing 
between different categories of road users (e.g., cars vs. trucks).

(iv) Legal, Institutional, and Political Acceptance. The legality of potential 
approaches and acceptability from the perspective of affected institutions  
(e.g., central government agencies and provincial road and finance agencies)  
and political bodies.

(v) Predictability. The degree to which the rate increase mechanism is applied 
uniformly across years provides for consistent revenue increases and enables  
road officials to adequately plan.

The following discussion focuses on the application of each of these criteria to the three 
options.

A2.3.1 Financial Stability
Options 1 and 2 would both provide a reasonable level of sustainability as tax rates and 
associated revenue levels would increase on a regular basis and the concept of continual 
adjustments would become institutionalized; the degree of sustainability would be 
determined by the frequency of adjustments and the willingness of those who adjust the 
rates to make sufficient increases. Option 2 is the most sustainable due to its more holistic 
view of needed adjustments. Option 3 offers less stability since each decision to adjust 
rates would require a separate (likely highly political) debate and initiative.
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A2.3.2 relationship to Needs
By definition, Option 2 would establish a close relationship between road revenues 
and needs associated with both increased costs due to inflation and other drivers of 
maintenance and construction spending demand. For Option 1, the basis for indexing 
would determine the degree to which it would provide a relationship to needs (e.g., indexing 
to inflation would maintain purchasing power and indexing to travel growth could provide a 
good relationship to maintenance needs). Option 3 (occasional rate adjustment) could be 
driven by need but would provide little guarantee that the increases required would occur 
on a regular basis.

A2.3.3 Cost recovery Share
The degree to which any of the options would help establish and maintain an appropriate 
balance of cost sharing between different road user categories would largely depend on 
how rate adjustments are determined. For all options, the process selected for adjusting 
tax rates could incorporate reconsideration of cost-sharing responsibilities, but it should 
also be noted that this activity could be highly contentious and political. Because Options 1 
and 2 would provide for more regular adjustments to rates, both could tend to perpetuate 
the existing cost structure despite changes over time in system usage and the associate 
costs different users impose on the system. Also, attempts to incorporate a review of cost 
sharing into either option could negatively affect the “automatic” aspect of either approach. 
Conversely, Option 3 would likely provide more definitive points in time where cost share 
could be reconsidered.

A2.3.4 Legal, Institutional, and political Acceptance
There appears to be little or no precedent in the PRC for tax rate indexing or other tax rate-
setting mechanisms that allow for regular or automatic adjustments. On the contrary, there 
do not appear to be any laws or regulations that disallow it. From a legal and institutional 
perspective, the MOF and the State Administration of Taxation appear to already have the 
authority under current law to set fuel tax rates and could thus adjust rates based on needs 
or other considerations on either a regular or ad hoc basis. Politically, it appears that regular 
adjustments to tax rates would be poorly received; thus, Options 1 and 2 would likely result 
in significant political resistance. Option 3 would also face political challenges due to 
general resistance to raising tax rates but presumably would be more politically acceptable 
since increases would occur less often.

A2.3.5 predictability
Options 1 and 2 would provide reasonably predictable rate increases across years and 
would allow for fairly accurate short to medium forecasts of future revenues. Option 3, 
however, would likely lead to more unpredictable rate increase cycles, both in terms of 
when increases would occur and the magnitude of the increases.

A2.3.6 Summary of evaluation of Maintaining purchasing power Options
Based on the five criteria that appear most applicable to the issue of preserving purchasing 
power and sustainability of road-funding source, Option 2 is the preferred approach.
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A2.4 New revenue Sources
The policy options identified in Section 4.5 of this report include the following:

(i) Increase the motor vehicle fuel consumption tax 
(ii) Sales tax on motor vehicle fuels 
(iii) Heavy vehicle surcharge 
(iv) Truck and/or automobile tire tax
(v) Vehicle taxes or fees 
(vi) Diversion of excess toll revenues 
(vii) General budget allocations 

The decision to select one or more mechanisms to fund public spending is never an easy 
one. All tax and fee mechanisms have a range of consequences and decision makers 
should closely weigh the pros and cons of each option. These include considerations about 
the funding stream a source will provide; the realities associated with implementing and 
administering new funding sources at different levels of government; and assessment of the 
intentional and unintentional impacts new sources could have on system use, individual 
behavior, and various equity concerns. 

A2.4.1 revenue potential
Due to poor data availability in the PRC, it was not possible to reliably estimate potential 
revenues from the seven potential new road-funding options and conduct a quantitative 
comparison. This assessment is therefore based on a subjective assessment of the options 
and experiences from other countries.

The potential new funding mechanisms with the highest potential revenue yields include 
Options 5 and 7. Options 1 and 2 could provide significant revenues, but this is somewhat 
muted by the level of the existing tax and the assumption that any initial increases would 
first go to address the anticipated shortfall in maintenance funding. The level of funding 
that could be raised from Options 3 and 4 is likely low. Finally, PRC officials noted that 
some toll roads are earning excessive revenues (i.e., facilities in the eastern provinces) and 
this could potentially serve as a source of funding for ordinary roads, but no official data 
were available to support this position. In fact, an unverified sample of toll road financial 
data showed that many of the toll roads throughout the PRC have insufficient revenues to 
meet even existing debt service and operating costs. Toll revenue diversion is, therefore, 
considered weak in terms of revenue potential.

A2.4.2 Sustainability
All of the options have high sustainability with the exception of Options 1 and 2, which will 
likely have declining revenues in the long term due to the development of high efficiency 
and alternative fuel vehicles, and Option 6, since the ability of toll road operations to 
generate surpluses is currently unknown. 
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A2.4.3 political/public Acceptance
Options 6 and 7 are likely to be the most acceptable from a public opinion and political 
perspective since there would be no perceived increase in the cost of travel to system 
users under either approach (unless tolls were increased to pay for the revenue diversion). 
Option 5 would be more politically acceptable to most since it would build from the 
new vehicle and vessel taxes and would not be a new tax, although it could be perceived 
as reactivation of the road maintenance fees that were replaced by the motor fuel tax. 
Option 4 would face less opposition than other options since it would also build from the 
new vehicle and vessel tax and the impacts of the tax would be focused on heavy vehicle 
operators and owners. All other options are likely to face significant political opposition due 
to the increases they would create for travel and vehicle ownership costs. 

A2.4.4 ease/Cost of Implementation
Options 1, 5, and 7 would clearly be the easiest to implement as the tax/fee collection 
mechanisms are already in place. There would thus be little or no incremental cost 
for increasing motor fuel taxes, and diverting toll revenues would probably have small 
additional accounting requirements and costs. Option 5 would also have fairly small 
administration costs and hurdles since existing vehicle licensing mechanisms could likely be 
used to implement them. Option 6 would be easy to administer, but there would likely be 
significant legal and institutional hurdles associated with changing debt financing and other 
contractual covenants. 

A2.4.5 externalities
Most of the options are fairly neutral in terms of the mix of positive and negative 
externalities they could potentially foster. Options 1 and 2 are also given better-than-
average scores due to the potential environmental benefits that could be achieved by 
creating incentives for improved vehicle fuel economy and reducing travel. Options 3 
and 4 are given low scores because they could encourage evasion or have negative safety 
implications (e.g., people defer replacing worn-out tires).

A2.4.6 User Benefit–pay relationship
All options scored reasonably well with respect to maintaining some level of correlation 
between the benefits users receive and the amount they pay for their system use, with the 
exception of Options 6 and 7. Option 3 would have the highest correlation since fees would 
presumably be related to the added impact of trucks on pavement deterioration.

A2.4.7 equity Considerations
Option 3 is presumably the least regressive of the options since it would be charged only 
to businesses, while all other options would also affect average citizens. Conversely, the 
options that impose fees on fuel or travel could have a magnified impact on people living 
in rural areas who may have to travel greater distances. (Given the low income in the rural 
regions of the PRC, this could be a significant issue.)

A2.4.8 Summary of evaluation of New revenue Options
Based on the seven criteria that were used to evaluate the short list of funding options 
developed during the Phase I study, Options 5 and 7 are the preferable options. These two 
mechanisms could be implemented together as a package.
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A2.5 Debt Financing
The options for reintroducing and better managing debt financing, described in Section 4.6, 
are broken into three areas:

(i) Debt control. These options relate to the sources of funding that could be pledged 
to secure loans and/or how debt proceeds could be used:

1a. National funds
1b. New provincial and local funding

(ii) Debt management mechanisms 
2a. Central issuance 
2b. Borrowing caps
2c. Designated purpose 

(iii) Financing structures. These are policies, programs, and approaches that could 
be established in conjunction with renewal of provincial and local debt issuance 
capabilities:

3a. Loan terms and prepayment requirements 
3b. Credit assistance
3c. Shadow tolling 

The following is a discussion of these options with respect to the applicable criteria. Given 
that these options are more likely to be used in combination and do not necessarily reflect 
a need to choose one option over the other, the discussion is organized by each of the three 
option categories but a comparative analysis is not provided. 

A2.5.1 eligible Funding
At this point, it is difficult to evaluate and compare Options 1a and 2a since the MOT has 
not yet identified if it wants to establish a new provincial local funding source or indicated 
which provincial and local funding sources it considers as the most promising candidates 
for adoption. Having said that, the national motor fuels tax and the vehicle purchase tax 
(VPT) are now well-established revenue sources and would presumably be viewed by 
banks or bond investors as low-risk sources and thus warrant low interest rates. Current law 
does not allow provincial or local governments to leverage motor fuel tax allocations, but 
that could presumably be changed without tremendous difficulty through amendments 
to the applicable laws and regulations. The leveraging of national fuel tax or VPT revenues 
would presumably allow the central government to better manage risk by exerting more 
influence over the management of provincial and local debt usage and would be universally 
applicable to governments across the PRC.

A2.5.2 Debt Management
As reflected in the low interest rates realized through the recent central government 
auction of local government bonds, Option 2a would likely provide the cheapest 
borrowing terms for provincial and local governments. The two other options in this 
category would also help to keep borrowing costs low by improving the transparency 
and viability of provincial and local road debt programs. Since laws and regulations were 
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recently established to enable central issuance of local debt, there would presumably 
be no institutional barrier to Option 2a, while the implementation of Options 2b and 
2c would require the development of new laws and regulations, as well as require the 
central government to establish both new reporting requirements and oversight roles. All 
approaches would provide added levels of risk management. The impacts of the options on 
universal access to leveraging are difficult to gauge without getting more input about the 
sources of funding that would be leveraged or identifying the specific restrictions that might 
be applied to the use of debt.

A2.5.3 Financing Structures
Options 3a and 3b could improve the transparency and reduce the level of perceived risk 
associated with provincial and local road-related debt. This, in turn, would help to lower 
interest rates and associated borrowing costs. New laws and regulations would clearly be 
needed to establish national guidelines on provincial and local debt terms, but this seems 
a minor hurdle. It is not clear as to what barriers exist for the national governments to 
provide guarantees or other forms of credit assistance to provincial and local governments. 
Both options would provide a higher level of risk management and would be universally 
applicable.

Option 3c is somewhat of an outlier option as it relates to a specific mechanism for 
determining how private investors would be paid rather than how the central government 
would influence debt issuance and usage. The greatest benefit of shadow tolling is that it 
shifts some of the financing risk from a provincial or local government entity to the private 
investor. The degree to which this would provide cost-effective borrowing is thus a function 
of the perceived risk for a specific project or initiative. The approach would likely have 
broader applications in more densely populated areas with established travel demand than 
in rural area with emerging travel needs.

A2.5.4 Summary of evaluation of Debt Financing Options
Based on the evaluations, expanding the current program for issuing debt for ordinary 
roads at the central government level offers the best opportunity to formally reintroducing 
road debt usage in the PRC. All other options are viable tools and approaches that the PRC 
could select from to establish a more viable and responsible approach to debt financing of 
ordinary roads.

A2.6 Funding Allocation
The policy options for managing funding allocation are described in Section 4.8 and include 
the following:

(i) Current formula
(ii) Prior-year consideration 
(iii) Consistent baseline share
(iv) Improved formula emphasis
(v) Needs-based allocations
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(vi) Multiyear allocations 

A2.6.1  Compatibility with Specific Needs and policy-Making 
environment in the prC

(i) Option 1, the current allocation formula, does not address the relative needs of the 
regions.

(ii) Option 2, tying funding to prior-year actual expenditure, would delay finalization 
of the allocation and make it more difficult to efficiently spend the allocation. Also, 
it does not solve how the allocation for the first year under such a system would be 
determined. Overall, this option does not effectively address the relative needs of 
the regions.

(iii) Option 3, maintaining a fixed split between “baseline” and “added” components 
of the allocation, would give increased predictability of funding for a jurisdiction. 
However, this adjustment does not effectively address the relative needs of the 
regions.

(iv) Option 4 could be compatible with PRC needs and policy making if a suitable 
formula could be devised.

(v) Option 5, needs-based allocations, would completely address the relative needs of 
the regions.

(vi) Option 6, multiyear allocations, would facilitate longer-term contracting, which 
can reduce contract management effort.

A2.6.2  Compatibility with reform and Decentralization policies  
of the Central Government

(i) Option 1 was developed by central government and presumably complies with this 
criterion.

(ii) Options 2, 3, and 4 could be compatible with central government policies.
(iii) It would be expected that central government reform and decentralization policies 

would recognize the relative needs of the regions; thus, Option 5 would satisfy this 
criterion very well.

(iv) Option 6 is only compatible with a funding source separate from the government 
budget process.

A2.6.3 Degree of Transparency and Accountability provided
(i) Option 1 is transparent only in so far that the allocation formula has been 

published. The data required to predict the “national total added allocation” are 
currently not publicly available. Also, there seem to be no uniform statistics for the 
factors in the “added allocation” part of the formula. Accountability for use of the 
formula is split between the MOT and the MOF.

(ii) Option 2 would make the provincial and major city governments more accountable  
to spend all the allocation provided, because they would be penalized by the 
allocation of the future year if they failed to do so. However, this would not 
necessarily lead to more effective expenditure. Overall, transparency and 
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accountability would not be significantly improved compared with Option 1. The 
same is true for Options 3 and 4.

(iii) Tying allocations to defined projects or work categories under Option 5 would 
greatly improve transparency and accountability for use of central government 
funds. This would be reinforced if central government also audited the 
expenditure.

(iv) Option 6 would be neutral with regard to transparency and accountability.

A2.6.4 Degree of Support from International experience
International experience on funding allocation is summarized in Section 3.

(i) There is some support from international experience for a formula-based 
approach to central government allocation of road funds to states and provinces, 
and it could be said that there is support for Options 1, 3, and 4. However, in most 
other countries, there is some restriction on how the road-related allocations are 
used, so the support for Options 1 and 3 on their own is weak. If a formula could be 
devised to better emphasize national goals and priorities, as proposed in Option 4, 
then it could be said that Option 4 is supported by international experience.

(ii) There is very little support from international experience for Option 2.
(iii) A needs-based road-funding allocation process, Option 5, is used in many 

countries. Determining funding on the basis of rational assessment of maintenance 
needs (using road asset management systems) is best practice internationally. 
Similarly, funding for road improvement projects should be based on rational 
evaluation of the costs and benefits involved. Therefore, this option is well 
supported by international experience.

(iv) Option 6 is also being used more extensively to give certainty of funding for 
longer-term maintenance contracts.

A2.6.5  Degree to Which the Option Facilitates Achievement  
of Central Government policies and Goals

(i) It could be expected that central government policies would support development 
in weak regions, so Options 1 and 3 do not rate high with this criterion because 
they do not address the different regional needs.

(ii) Option 2, on its own, would not facilitate achievement of central government 
policies and goals.

(iii) Option 4 could facilitate achievement of central government policies and goals if 
an appropriate formula could be devised. The formula would need to be somewhat 
complicated.

(iv) Option 5 would satisfy this criterion very well.
(v) Option 6, on its own, would have little effect on achievement of central 

government policies and goals.
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A2.6.6  Degree to Which provincial and Local Government Needs  
and Abilities Are Addressed

(i) As noted earlier, Options 1 and 3 do not address the different regional needs, and 
so they do not rate high with this criterion.

(ii) Option 2, on its own, would not address local government and abilities.
(iii) Option 4 could address local government and abilities if these factors were 

included in the formula and if an appropriate formula could be devised. The 
formula would need to be very complicated.

(iv) Option 5 would satisfy this criterion very well.
(v) Option 6, on its own, could have a small effect on addressing local government and 

abilities by giving improved predictability to central government funding.

A2.6.7  ease of Overcoming Barriers Identified from Stakeholder 
Interviews and Field research

Most of the challenges and disadvantages with the options cannot be easily overcome.

(i) “Gaming” of the allocation process under Option 2 could be overcome by rules 
associated with the allocation method.

(ii) The Phase I study identified contentious and divisive debates as disadvantages of 
Option 4. International experience shows that this is true as the allocation formula 
becomes more complex. These disadvantages cannot easily be overcome.

(iii) No barriers have been identified from stakeholder interviews and field research for 
the funding allocation Options 1–4, or for Options 5 and 6.

A2.6.8  Degree of Change Necessary, Including human and Other 
resources, and Need for enabling Legislation (Inverse Scoring)

(i) Option 1 does not require any change.
(ii) Option 2 would need information on actual prior-year expenditure. Additional 

resources would be needed if this information was audited.
(iii) Option 3 only requires a change to the formula, not human or other resources.
(iv) Option 4 involves a significant adjustment to the formula, which could be done by 

administrative order. The option probably would not require any additional human 
or other resources.

(v) Option 5 requires significant additional resources to maintain up-to-date road 
management information and use this to develop rational maintenance and 
improvement programs on which funding could be based.

(vi) Option 6 should not require any additional human or other resources.

A2.6.9  Savings Likely to Be Achieved Compared with Data Needs, 
resources, and Costs for Administering the Option  
(Savings/Costs)

Data, resources, and costs for administering each of the allocation options are important 
considerations when evaluating the options. The consultants are required to recommend 
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the data required for key allocation factors, based on the needs of the funding allocation 
option and the availability and quality of information from provincial and local governments. 
As noted in earlier sections, “savings” need to be considered in national economic terms 
compared with the current system, that is, the effectiveness of expenditure.

(i) Option 1, the current formula approach, requires provincial-level data on oil 
products consumption, percent of national road length, road density index, local 
condition factor index, share of national water user taxes, and percent of national 
navigational channel length. 

(ii) Compared with Option 1, Option 2 would require additional data on actual 
expenditure in the prior year. This would tend to delay finalization of allocation 
for a certain year until well after the prior financial year was complete, thereby 
making it more difficult to efficiently spend the annual allocation. Also, it would be 
important for the allocating authority to audit the prior-year expenditure data to 
ensure their accuracy. This would involve additional resources and costs compared 
with Option 1. All this effort would not guarantee and savings.

(iii) Option 3 would require no more data or resources than Option 1 but does nothing 
to achieve savings.

(iv) Option 4 would require additional data on road system performance and how 
proposed improvements relate to national goals and priorities. Additional 
resources and costs would be involved. However, “savings” from better targeted 
expenditure would be much more than the additional costs.

(v) Option 5, all allocations based on rationally justified needs, would require large 
amounts of data and resources and would be very costly to administer. “Savings” 
from better targeted expenditure would be larger than for other options and 
should be larger than the additional costs.

(vi) Option 6 would require data on the duration of projects and funding requirements 
across financial year boundaries, which should be available. There would be no 
significant additional resources or costs for this option and may result in “savings” 
from better contractual arrangements.

A2.6.10 Summary of evaluation of Funding Allocation Options
Option 5, needs-based allocations, is preferred; Option 6, multiyear allocations, should also 
be considered.

A2.7 Fund Management
The policy options for fund management are described in Section 4.9 and include

(i) increased transparency,
(ii) establishing a trust fund, and
(iii) establishing a central road fund and board.
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A2.7.1  Compatibility with Specific Needs and policy-Making 
environment in the prC

The needs in the PRC are reflected in the summary findings in Section 3.9 and the “Notice 
of Improving Financial Policy of Sustaining and Developing Ordinary Roads” issued by the 
General Office of the State Council in 2011, which provides some indication of the PRC 
policy-making environment relevant to ordinary roads. This notice includes the following 
statements relevant to fund management:

(i) Financial channels should be regulated to improve fund utilization and inspection.
(ii) The part of the new petroleum products consumption tax income baseline 

replacing road maintenance costs, and the part of additional funds equivalent 
with the ratio of maintenance cost and original baseline, should entirely be used in 
ordinary roads maintenance and management.

(iii) The part of the new petroleum products consumption tax income for reimbursing 
displaced toll station revenue should, after reimbursement, be entirely used in 
ordinary road management and construction.

(iv) Allocations from state budgets and revenue from vehicle purchase tax (VPT) shall 
mainly be used in ordinary roads construction. 

(v) Local people’s congress should expand their financial budget for ordinary roads 
development.

(vi) The specific transportation fund formed for petroleum products price and tax 
reform should be used in specified areas without misappropriation.

Option 1 does not involve a designated fund. Although current arrangements could be 
made to have more transparent accounting and reporting, the need for predictability of 
funding is not addressed by this option.

Options 2 and 3, with legally dedicated revenues and rules for management and allocation, 
both meet the need for predictability of funding.

A2.7.2  Compatibility with the reform and Decentralization policies  
of the Central Government

It is not clear what the long-term reform and decentralization policies of the PRC are, but 
it would seem that the policies should include recognition that adequate funding needs to 
be associated with decentralized functions. This includes sustainability of funding. Option 
1 does not provide assurance of this. Option 2, with dedicated revenue sources, could 
provide sustainable funding depending on the rules for operation of the trust fund. Option 
3, with a statutory board, is the most likely option to deliver adequate funding for ordinary 
roads.

A2.7.3 Degree of Transparency and Accountability provided
(i) Option 1 increases the transparency and accounting of how funds for ordinary 

roads are obtained and used, but the funds are still within the central government 
financial management system.
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(ii) Option 2 separates road revenues from other central government revenues, which 
would be more transparent and accountable than Option 1.

(iii) Option 3 is the most transparent and accountable option.

A2.7.4 Degree of Support from International experience
International experience on fund management is summarized in Chapter 3.

(i) Option 1 does not explicitly dedicate revenues for road-related purposes. This 
approach is used by some well-developed countries and so is supported by 
international experience.

(ii) Options 2 and 3 do dedicate revenues, and this approach is supported by many 
developing as well as developed countries.

(iii) Option 3 is the approach used internationally by developing countries and 
some developed countries, and is supported by the World Bank and the Asian 
Development Bank.

A2.7.5  Degree to Which the Option Facilitates Achievement  
of Central Government policies and Goals

All fund management options are essentially neutral with regard to achievement of central 
government policies and goals for ordinary roads. It is the fund allocation options that can 
facilitate achievement of central government policies and goals.

A2.7.6  Degree to Which provincial and Local Government Needs  
and Abilities Are Addressed

All fund management options are essentially neutral with regard to addressing local 
government needs and abilities for ordinary roads. It is the fund allocation options that can 
facilitate achievement of local government needs and abilities.

A2.7.7  ease of Overcoming Barriers Identified from Stakeholder 
Interviews and Field research

No barriers have been identified for these options from stakeholder interviews and field 
research.

A2.7.8  Degree of Change Necessary, Including human and Other 
resources, and Need for enabling Legislation (Inverse Scoring)

(i) Option 3 requires the most change, including human and other resources and 
legislation.

(ii) Option 2 also requires significant change but slightly less than for Option 3.
(iii) Option 1 requires the least change. It could be accomplished by government 

administrative order.
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A2.7.9  Savings Likely to Be Achieved Compared with Data Needs, 
resources, and Costs for Administering the Option  
(Savings/Costs)

The data needs, resources, and costs of administering Options 2 and 3 will be significantly 
greater than that for Option 1. However, economic “savings” would be greater for these 
options than for Option 1 because of better fund administration and control of expenditure.

A2.7.10 Summary of evaluation of Fund Management Options
Option 3 is preferred over the other options. However, its implementation requires 
significant legislation and is therefore a longer-term option. Option 1, which involves more 
transparent accounting and reporting of road-funding revenue collection and allocation, 
should be implemented in the shorter term.

A2.8 performance Management
The evaluation criteria for analyzing policy options and selecting the most appropriate 
policies for performance management are discussed.

A2.8.1  Compatibility with the Specific Needs and policy-Making 
environment in the prC

The “Notice of Improving Financial Policy of Sustaining and Developing Ordinary Roads” 
issued by the General Office of the State Council in 2011 provides some indication of the 
PRC policy-making environment relevant to ordinary roads.

This notice includes the following intents relevant to performance management:

(i) Ordinary roads provide the foundation for economic and social development and 
the quality of life of people.

(ii) Fund utilization and inspection should be improved.
(iii) The part of the fuel tax that replaces the road maintenance fee and the part that 

allows for increased maintenance costs should be used for road maintenance and 
management, and the part that reimburses displaced toll station revenue should 
be used for road management and construction.

(iv) Allocations from state budgets and revenue from the VPT should mainly be used 
for road construction.

(v) Allocations from state budgets should be better used.
(vi) Society should be encouraged to better support the construction of ordinary 

roads.
(vii) Each level of financial department should show ordinary road funds in the budget.
(viii) Each level of financial and transport departments should ensure fund transfer 

entirely and on time.
(ix) The specific transport fund formed from fuel tax should be used in specified areas 

without misappropriation.
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(x) Financial inspection organizations should take action for the improvement of 
financial risk control.

Since most of the above relate to program delivery, it can be said that Option 3 is 
compatible with the PRC policy-making environment. Option 4 also addresses program 
delivery and is therefore also compatible. Option 5 is also compatible since some reference 
is made to social development and living standards.

Options 1 and 2 address basic information about the road network and its use and are 
compatible with the needs of the PRC and the policy-making environment.

A2.8.2  Compatibility with the reform and Decentralization policies  
of the Central Government

All the options should be compatible with the reform and decentralization policies of the 
central government.

A2.8.3  Degree of Transparency and Accountability provided
Transparency occurs when performance indicators are not only measured but also 
consistently published. Accountability occurs when an agency publishes both its intent 
with regard to improvement in performance indicators and the actual achievement.

Options 1 and 2 are the basic indicators of the quantity, condition, and the use of road 
assets. Annual publication of these indicators is the first step in transparency.

Options 3 and 4 relate more to the performance of an agency. Publishing intent and 
achievement for these indicators for the areas of responsibility of a particular agency would 
give a high degree of transparency and accountability.

Option 5 allows for wider indicators of road sector performance, including feedback from 
road users. This option would cause a road agency to strive to improve the social impacts of 
its activities, which would greatly improve transparency and accountability.

A2.8.4 Degree of Support from International experience
International practice supports all performance management options. Most countries 
already have indicators for Options 1 and 2, and many countries have indicators relating to 
program delivery, Option 3. A lesser, but increasing, number of countries have indicators for 
Options 4 and 5.

A2.8.5  Degree to Which the Option Facilitates Achievement  
of Central Government policies and Goals

Achievement of policies and goals depends on relevant indicators being established with 
targets and change in the indicators being measured over time. All of the options could 
serve this purpose.
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A2.8.6  Degree to Which provincial and Local Government Needs  
and Abilities Are Addressed

Provided consistent indicators are used by provincial and local governments, the central 
government would be able to compare jurisdictions on a rational basis and give increased 
attention to lagging jurisdictions. All options would contribute to this process.

A2.8.7  ease of Overcoming Barriers Identified from Stakeholder 
Interviews and Field research

Funding, equipment and systems, and technical ability are the main barriers to 
implementation of the performance indicators. These barriers could be overcome by the 
central government providing specific funding and technical assistance to lower levels of 
government.

The need for funding and assistance increases as more options are implemented.

A2.8.8  Degree of Change Necessary, Including human and Other 
resources, and Need for enabling Legislation (Inverse Scoring)

Regular measurement of a set of indicators requires human resources, and equipment 
and systems, so significant change will be necessary to implement these options. At least 
an administrative order or State Council notice would be required to ensure uniform 
implementation of the options in all jurisdictions.

A2.8.9  Savings Likely to Be Achieved Compared with Data Needs, 
resources, and Costs for Administering the Option  
(Savings/Costs)

As noted in the earlier sections, “savings” need to be considered in national economic 
terms compared with the current system, that is, the effectiveness of expenditure. There 
would be significant costs involved with implementing a performance management system 
using all the indicators in all the options considered, but the “savings” could far exceed 
these costs.

Most countries start with Option 1 then add the other options over time. This spreads the 
cost and allows the road agency time to purchase equipment, develop systems, and train 
personnel.

A2.9.10 Summary of evaluation of performance Management Options
All options rank highly on all evaluation criteria. The options could be implemented 
progressively.
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road Network Data

Table A3.1: Length of Road by Administrative Category

provinces  
and Cities

National 
road

provincial 
road County road

Township 
road Special road Village road Total

Total PRC  164,048  269,834  554,047  1,054,826  67,736  1,897,738 4,008,229 
Eastern PRC  46,343  81,643  140,140  328,801  8,026  491,593  1,096,546 
Central PRC  44,542  79,246  175,771  348,585  21,406  673,753  1,343,303 
Western PRC  73,163  108,944  238,136  377,440  38,303  732,391  1,568,377 
Beijing City  1,314  2,148  3,708  7,991  509  5,443  21,113 
Tianjin City  866  2,589  1,236  3,317  1,017  5,807  14,832 
Hebei  7,684  13,347  13,133  44,068  1,432  74,682  154,346 
Shaanxi  4,881  10,190  19,631  46,703  577  49,662  131,644 
Inner Mongolia  8,583  11,628  25,892  35,658  5,005  71,227  157,993 
Liaoning  6,450  8,914  12,626  30,881  929  41,745  101,545 
Jilin  4,332  9,061  6,169  27,200  3,887  39,788  90,437 
Heilongjiang  5,269  8,107  8,574  54,768  12,312  62,916  151,946 
Shanghai City  613  974  2,456  6,829  1,102  11,974 
Jiangsu  4,825  8,164  23,079  52,644  166  61,429  150,307 
Zhejiang  4,171  6,031  27,234  18,435  715  53,592  110,178 
Anhui  5,037  7,375  23,970  36,226  1,004  75,771  149,383 
Fujian  4,206  6,150  13,485  35,676  486  31,012  91,015 
Jiangxi  5,740  8,394  20,554  29,010  611  76,288  140,597 
Shandong  7,503  16,614  22,711  31,906  2,373  148,752  229,859 
Hennan  6,852  15,951  21,004  40,334  1,456  159,492  245,089 
Hubei  6,358  11,303  20,026  58,603  810  109,112  206,212 
Hunan  6,072  8,867  55,843  55,741  749  100,725  227,997 
Guandong  7,091  15,017  17,682  91,839  375  58,139  190,143 
Guangxi  6,814  6,818  24,311  28,068  569  35,202  101,782 
Hainan  1,621  1,695  2,789  5,215  25  9,890  21,235 
Chongqing City  3,109  8,155  12,047  15,119  546  77,973  116,949 
Sichuan  7,618  11,734  40,384  49,980  4,933  151,433  266,082 
Guizhou  3,924 7463  17,311  18,465  697  103,785  151,645 
Yunnan  8,132  19,977  39,953  101,093  4,421  35,655  209,231 
Xizang  5,618  6,294  12,150  15,605  2,391  18,751  60,809 
Shanxi  7,085  5,596  17,241  23,961  1,806  91,773  147,462 

continued on next page

AppeNDIX 3
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provinces  
and Cities

National 
road

provincial 
road County road

Township 
road Special road Village road Total

Gansu  6,663  6,197  15,695  12,309  3,132  74,883  118,879 
Qinghai  4,477  8,842  9,267  12,256  875  26,468  62,185 
Ningxia  2,075  2,341  1,615  7,740  716  8,030  22,517 
Xinjiang  9,064  13,899  22,270  57,185  13,214  37,210  152,842 
Army Road  3,957  5,476  11,225  3,750  7,650  32,058 

PRC = People’s Republic of China.
Note: This table includes expressways.
Local roads = county roads + township roads + special roads + village roads.
Source: Ministry of Transport, PRC.

A3.1 continued
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Reforming the Financing System for the Road Sector in the People’s Republic of China 

The People’s Republic of China (PRC) implemented the Fuel Tax Reform in 2009. It abolished a range of 
provincial and local government fees and increased the central government tax on motor vehicle fuel. This 
reform centralized the government revenues for the sector, but various issues remain.
 
This publication analyzes the implications of the reform on the operation and maintenance of ordinary 
roads. It recommends the formation of a National Road and Funding Administration, responsible for the 
national road programs and policy, and the creation of a central road trust fund to finance the operation and 
maintenance of ordinary roads.
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