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I. Introduction 
 
1. This study looks back at the main achievements, issues, and challenges faced by 
the People’s Republic of China road subsector during the study period from 1997 to 
2005.1 
 

II. Key Issues in the Road Sector 
 

2. The overarching challenge facing the People’s 
Republic of China’s (PRC’s) highway authorities at the 
beginning of 1997 was how best to expand capacity, relieve 
bottlenecks, and modernize the PRC’s existing very limited 
highway system to better serve the country’s rapidly growing 
economy and evolving agricultural and industrial structure. 
To facilitate an understanding of the various facets of that 
challenge, it is disaggregated into the following five 
questions: 

(i) How much to spend on which road investments? 
(ii) How to pay for the proposed investments and their maintenance? 
(iii) What design and maintenance standards to employ? 
(iv) How to gear up highway construction capacity quickly to undertake a large 

highways modernization program?  
(v) How can government policy facilitate the most economic use of the 

highway networks? 
 
3. As of the beginning of 1997, the first two questions had dominated the policy 
agenda for years, while the third question was also perennially on the agenda. The 
Government's Ninth Five-Year Plan, 1996─2000 (NFYP) established three overall 
priorities that clearly reflected the above challenges: (i) to construct the National Trunk 
Highway System (NTHS) of expressways linking all cities with a population of more than 
500,000, (ii) to build secondary roads to reduce poverty and promote rural development, 
and (iii) to build highways to border crossings. 
 
4. At the beginning of the NFYP, few could have imagined that the Asian financial 
crisis of July 1997 would unleash a series of events that would lead within a year to a 
doubling of the budget for highway construction, thrusting a fourth challenge to the 
forefront. The decisions taken in 1997 dominated actions throughout the rest of the 
NFYP and the entire Tenth Five-Year Plan, 2000─2005 (TFYP). With rapid expansion 
of the highway network, the associated questions of efficiency and sustainability came 
to the fore as the Government began focusing on its fifth challenge.2 
                                                 
1  ADB. 2007. Sector Assistance Program Evaluation of Asian Development Bank Assistance for Roads and 

Railways in the People’s Republic of China. Manila. 
2 Under the Tenth Five-Year Plan, 2000-2005, the road subsector strategy initially focused on constructing two 

north–south routes (one along the eastern seaboard, and one inland) and two east–west routes as part of the 
National Trunk Highway System, to open up the more remote western parts of the country by providing good 
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5. It remains to be seen to what extent these five challenges will remain central to 
the road subsector over the next 10 years, but indications from the Ministry of 
Communications (MOC) suggest that they will remain priorities as long as MOC 
continues to obtain support from the Ministry of Finance (MOF) and the provincial and 
local governments that have financed the largest share of investment over the past 15 
years. A summary of key milestones in the evolution of developments with respect to 
these five challenges over the period 1997–2005 follows below. 
 

III. How Much to Spend on Which Road 
Investments? 

 
6. In the context of the many problems competing for attention and resources, the 
logical first question facing PRC highway planners when they drew up the NFYP 
concerned what priorities—and how much budget—to assign to the competing 
demands. For example, for trunk highways linking the PRC’s major cities, should 
emphasis be given to serving the booming eastern provinces, or to linking the poorer 
western provinces to the eastern markets and the rest of the world? How much priority 
should be given to tertiary roads to link rural areas with local market centers? How 
much resources should go toward capital renewal and better maintenance of the limited 
existing networks, which were showing signs of deterioration? 
 
7. Economic theory indicates that maximum benefits will be achieved when 
investment in each of the competing activities is carried to the point where the marginal 
return of additional investment is equal in each activity. That does not take into account 
distribution of benefits. Typically government planners, and ADB, will also consider 
poverty reduction, environmental protection, and other social objectives. The PRC 
planners undoubtedly weighed all of these and other factors in fixing the key parameters 
for the NFYP and TFYP, but planning models are far from perfect; no political process 
can resolve all competing demands simultaneously, and circumstances change across 
the years so that adjustments become necessary. 
 
8. While annual funding for county and township roads increased ten-fold between 
1992 and 1996—from CNY1.7 billion to more than CNY17.6 billion ($2.1 billion)—this 
was only a modest beginning, given the magnitude of that task. Vastly greater increases 
in highway investments were to come 2 years later in the wake of the Asian financial 
crisis in 1997. The PRC leadership must have perceived the sudden Asian downturn as 
both a threat and an opportunity—a threat to PRC’s own rapid growth (which had 
already been slowing over the preceding 5 years), but an opportunity to gear up 

                                                 
expressway access. This was supplemented with a massive investment program to develop 125,000 kilometers 
(km) of provincial highways and rural roads connecting to the NTHS, with a view to contributing to regional and 
social balance. Traffic safety and environmental preservation were listed as priority areas. The Government made 
it a priority to introduce and have in place a traffic safety law by 2004 and vehicle emission standards comparable 
to European Emission Standards by 2004 or 2005. 



Retrospective Analysis of the Road Sector, 1997-2005 3 

ongoing efforts to tackle PRC’s severe infrastructure deficit (through large-scale "pump-
priming" public works investments).3 
9. Table 1 shows the outcome in terms of annual growth of the highway system by 
class of technical standards. Table 2 presents the same information by administrative 
classification. 
 

Table 1: Road Length by Technical Classification 
 (kilometer and percent change) 

 
10. Regarding the regional distribution of investments over this period, it is well 
known that, as in earlier years, a large percentage of the total road investments over the 
period 1997–2005 was focused on the coastal provinces, whose ready access to ocean 
ports provided the gateway to world markets and fueled the PRC’s phenomenally 
successful export-led development strategy after economic reforms began in 1978. It 
                                                 
3  The minister of finance estimated in 2000 that the counter-cyclical effects of the massive increase in infrastructure 

construction, particularly roads, raised the People’s Republic of China’ gross domestic product by a full two 
percentage points over what it would otherwise have been. 

 
Expressway, Class I to Class IV Highways Sub- 

Year Total Subtotal Expressway Class I Class II Class III Class IV 
Standard 

Roads 
         

1980 888,250 521,134 0 196 12,587 108,291 400,060 367,116 
1985 942,395        
1990 1,028,348 741,104 522 2,617 43,376 169,756 524,833 287,244 
1991 1,041,136 764,668 574 2,897 47,729 178,024 535,444 276,468 
1992 1,056,707 786,935 652 3,575 54,776 184,990 542,942 269,772 
1993 1,083,476 822,133 1,145 4,633 63,316 193,567 559,472 261,343 
1994 1,117,821 861,400 1,603 6,334 72,389 200,738 580,336 256,421 
1995 1,157,009 910,754 2,141 9,580 84,910 207,282 606,841 246,255 
1996 1,185,789 946,418 3,422 11,779 96,990 216,619 617,608 239,371 
1997 1,226,405 997,496 4,771 14,637 111,564 230,787 635,737 228,909 
1998 1,278,474 1,069,243 8,733 15,277 125,245 257,947 662,041 209,231 
1999 1,351,691 1,156,736 11,605 17,716 139,957 269,078 718,380 194,955 
2000 1,679,848 1,315,931 16,285 25,219 177,787 305,435 791,206 363,916 
2001 1,698,012 1,336,044 19,437 25,214 182,102 308,626 800,665 361,968 
2002 1,765,222 1,382,926 25,130 27,468 197,143 315,141 818,044 382,296 
2003 1,809,828 1,438,738 29,745 29,903 211,929 324,788 842,373 371,090 
2004 1,870,661 1,515,826 34,288 33,522 231,715 335,347 880,954 354,835 
2005 1,930,543 1,591,791 41,005 38,381 246,442 344,671 921,293 338,752 

Average Annual Growth Rate 

1980-1990 1.5% 3.6%  29.6% 13.2% 4.6% 2.8% -2.4% 
1990-1995 2.4% 4.2% 32.6% 29.6% 14.4% 4.1% 2.9% -3.0% 
1995-2000 7.7% 7.6% 50.0% 21.4% 15.9% 8.1% 5.4% 8.1% 
2000-2005 2.8% 3.9% 20.3% 8.8% 6.7% 2.4% 3.1% -1.4% 
1990-2005 4.3% 5.2% 33.8% 19.6% 12.3% 4.8% 3.8% 1.1% 

         
       Source: China Highway and Waterway Transport Statistical Yearbook. Average annual growth rate is calculated. 
       Note: The step between 1999 and 2000 is because of road network census in 2000.Source: China Highway and Waterway Transport Statistical Yearbook. Average annual growth rate is 

calculated. 
Note: The large increase between 1999 and 2000 is because of road network census in 2000. 

Source: China Highway and Waterway Transport Statistical Yearbook: Average annual growth rate is calculated. 
Note: The large increase between 1999 and 2000 is because of road network census in 2000. 
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would be surprising if investment allocations were otherwise, for it was in the busy 
eastern provinces where the economic buildup was most rapid, the bottlenecks most 
costly, and hence the return to highway capital highest, at least in the initial years. This 
also corresponds with economic results over the years, in which gross domestic product 
(GDP) per capita has risen much faster in the coastal provinces, followed by the central 
provinces, with the western provinces—which are furthest from markets—lagging 
further behind. 
 

 

Table 2: Road Length by Administrative Classification (km) 
(kilometer and percent change) 

11. In more recent years—as reflected in the objectives of the TFYP and particularly 
the Eleventh Five-Year Plan, 2006–2010—the growing inequalities of income, both 
across regions and rural-to-urban, have been viewed as socially unacceptable. 
Prominent among the various remedial measures being taken are those to reduce the 
economic distance to markets. Large investments are being allocated for both highways 
and railways to link the western provinces to the eastern provinces, and increased road 
investments are also being made to link rural areas to the national transport networks 

 
Year Total National Provincial County Township Special 

       
1980 888,250      
1985 942,395      
1990 1,028,348 107,511 166,082 340,801 370,153 43,801 
1991 1,041,136 107,238 169,352 340,915 379,549 44,082 
1992 1,056,707 107,542 173,353 344,227 386,858 44,727 
1993 1,083,476 108,235 174,979 352,308 402,199 45,755 
1994 1,117,821 108,664 173,601 364,654 425,380 45,522 
1995 1,157,009 110,539 175,126 366,358 454,379 50,607 
1996 1,185,789 110,375 178,129 378,212 469,693 49,380 
1997 1,226,405 112,002 182,559 379,816 500,266 51,762 
1998 1,278,474 114,786 189,961 383,747 536,813 53,167 
1999 1,351,691 117,135 192,517 398,045 589,886 54,108 
2000 1,679,848 118,983 212,450 461,872 800,681 85,861 
2001 1,698,012 121,587 213,044 463,665 813,699 86,017 
2002 1,765,222 125,003 216,249 471,239 865,635 87,096 
2003 1,809,828 127,899 223,425 472,935 898,300 87,269 
2004 1,870,661 129,815 227,871 479,372 945,180 88,424 
2005 1,930,543 132,674 233,783 494,276 981,430 88,380 

Annual Average Growth Rate 

1980-1990 1.5%      
1990-1995 2.4% 0.6% 1.1% 1.5% 4.2% 2.9% 
1995-2000 7.7% 1.5% 3.9% 4.7% 12.0% 11.2% 
2000-2005 2.8% 2.2% 1.9% 1.4% 4.2% 0.6% 
1990-2005 4.3% 1.4% 2.3% 2.5% 6.7% 4.8% 

       
       Source: China Highway and Waterway Transport Statistical Yearbook. Average annual growth rate is calculated. 
       Note: The step between 1999 and 2000 is because of the road network census in 2000. 
 

Source: China Highway and Waterway Transport Statistical Yearbook. Average annual growth rate is calculated. 
Note: The large increase between 1999 and 2000 is because of road network census in 2000. 
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as well as local markets. In fact, by 2001, the first year of the TFYP, the tide had turned, 
as the share of funds allocated in that year was slightly greater for “other road networks” 
than for the “trunk highways,” and during the first 4 years of the TFYP, the share of 
“county and township roads” in the rapidly growing total investments in highways more 
than doubled, resulting in a four-fold increase in absolute terms (to CNY15.4 billion in 
2004). 
 

IV. How to Pay for the Proposed 
Investments and Their Maintenance 

 
12. In contrast to the United States—which in 1956 adopted a pay-as-you-go 
development scheme for its interstate highway system, which limited its rate of 
development to the revenues raised from user taxes (primarily fuel taxes), 90% of which 
were routed through the federal government’s Highway Trust Fund—the PRC chose not 
to impose a fuel levy,4 not to limit highway development to immediately available 
funding, and not to have its central government involved with the vast majority of the 
funding for its highway networks. 
 
13. Instead, the PRC embarked on an accelerated program for highway development 
funded largely (approximately 70%) by borrowing against projected toll revenues, with 
the borrowing undertaken by the provincial and local governments (through various 
special purpose vehicles, because direct borrowing by these levels of government was 
prohibited).5 Of the overall highway investment expenditures (including not only 
expressways, but also lower classes of highways), the central government budget 
provided about 15% of total costs, and the remaining 15% was covered by contributions 
from the provincial and local governments.6 
 
 
 
 
 
 
 
 

                                                 
4  Although a fuel tax was authorized by the new road law in 1998, it has not so far been implemented, perhaps partly 

because the fuel tax would, conflictingly, be collected centrally, and would take the place of the road maintenance 
fee, which is collected by the provinces. 

5  The Economist. 2005. Special Report on China’s Banking Industry: A Great Banking Gamble” and Batson, A. 2006, 
Chinese Cities Piles Up Debt to Build Roads. The Wall Street Journal. These debt obligations may be viewed as at 
least implicitly government-guaranteed, whether at the central, provincial, or local level, but the exact magnitude of 
borrowing is unknown, causing considerable apprehension about the ability of these governmental entities to 
service their debts if traffic and revenue projections fall short of expectations. This has been a common problem 
across many economic sectors in China, where huge portfolios of nonperforming loans have required the central 
government to inject some $260 billion to shore up bank finances emanating from bad loan write-offs since 1998.  

6  The Government contributions are based largely on two road user taxes, the road maintenance fee (actually an 
annual license fee) and the vehicle purchase fee (a one-time excise), neither of which is closely related to road 
use. Some 20% of the road maintenance fee is reportedly used for road construction rather than maintenance. 
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14. Extensive Efforts Have Been Made to Engage the Private Sector.7 About 1–
5% of highway investment expenditures was provided as equity by private investors 
(both domestic and foreign). From 1990 to 2000 there were more than 80 cooperative 
joint-venture road projects (concentrated mainly in the coastal provinces) between Hong 
Kongm, China developers and provincial or municipal authorities. These mobilized 
some CNY75 billion (more than $9 billion) from private sources. In addition, since 1996 

asset securitization (sale of equity in existing toll highway 
companies) raised another CNY16 billion ($2 billion) 
through the listing of eight expressway development 
companies on the domestic stock exchanges and five in 
Hong Kong, China. The absolute magnitude of private 
finance is thus significant—and large relative to that 
achieved in any other emerging economy—but the total has 
been a small fraction of the total funding committed to road 
investments in the PRC over this period. Moreover, after an 
initially promising start in the first half of the 1990s, private 
investment has reportedly declined in recent years, as 
various Hong Kong, China participants have sought to 
withdraw, selling out even existing interests, at least partly 
because of perceived regulatory risks. 

 
15. One major constraint on private finance has been the disinterest of institutional 
lenders (such as insurance companies and pension funds) in providing long-term debt 
to support road development in the PRC in the absence of a government guarantee. 
The amount of equity available for this type of venture has a limit (a function of the 
expected rate of return on equity, which is itself heavily dependent on the availability of 
debt leveraging). In the absence of a well-structured legal and regulatory framework, 

                                                 
7 ADB has provided a series of technical assistance projects to provide support in this area, including ADB. 1997. 

Technical Assistance to the People’s Republic of China for Corporatization, Leasing, and Securitization in the Road 
Sector. Manila (TA 2952-PRC, for $1 million, approved on 17 December); RSC-C51814 Toll Road Corporatization 
Strategy (April 2006); and ADB. 2000. Technical Assistance to the People’s Republic of China for the Jiangsu 
Highway Build-Operate-Transfer Project. Manila (TA 3569-PRC, for $555,000, approved on 12 December). 

Box: 1 Comparing the PRC and the US Models of Financing Highways 

The rapid development of the PRC road network system has required significant financial resources 
over the past 20 years. On average the expenditure has grown rapidly from just over 1% in 1995 to the 
current level of 3.5% of GDP (between 1997 and 1998 it doubled). However, the Central Government’s 
share of this investment has been maintained at about 15% over that period or, by 2005, about 0.5% of 
GDP. The expenditure on the trunk road system over the past five years from all sources has averaged 
1.16% of GDP. By comparison, between 1950 and 1985, when the US was creating the 85,000 km of 
the Interstate Expressway System, the 75% Federal Government contribution ranged from 1.3% (1960) 
to 3.3% (1980) of the national GDP. By 1980 when many of the urban bypasses were being built in the 
US, the percentage of GDP represented by the total expressway program from all sources was about 
3.66% [Based on the fact that the Federal Government contribution represented 90% of the total 
investment.].   
GDP = gross domestic product, PRC = People’s Republic of China, US = United States. 
Source: World Bank. China's Expressways: Connecting People and Markets. Draft report. 

Private sector financiers 
have generally not 
shouldered the critical ex 
ante risks: acquisition of 
rights-of-way, project 
construction, and initial 
traffic and revenue build-
up. Thus, private sector 
management has generally 
not participated in 
decision-making with 
respect to key issues of 
where, when, and to what 
standard to construct the 
roads. 
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most mainland companies do not have access to sources of long-term domestic funds 
from institutional investors (such as insurance companies) and are not able to raise 
adequate domestic financing from domestic banks. Only a few major Hong Kong, China 
developers with large project portfolios and relatively low credit risks have been able to 
issue corporate bonds in the United States. 
 
16. Private finance has largely comprised equity via a wide array of legal structures, 
including a few build-operate-transfer projects, but more often ex post securitization, 
cooperative joint ventures, equity joint ventures, leasing, operating and maintenance 
concessions, and bond issues (both domestic and international). As best one can 
determine from the available information, private sector financiers have generally not 
shouldered the critical ex ante risks: acquisition of rights-of-way, project construction, and 
initial traffic and revenue build-up. Thus, private sector management has generally not 
participated in (and certainly has not normally controlled) decision-making with respect to 
the key issues of where, when, and to what standard to construct the roads. Those 
decisions, and associated risks, have normally been left to government (central, 
provincial, and/or local), and it is clear that, while many expressways have proven to be 
profitable investments, the expressway system as a whole has been expanded well 
beyond what would have been possible had primary reliance been placed on private 
ownership and finance—and probably well beyond the level that would be justified by 
more broadly defined economic or social benefits. 
 
17. Such heavy reliance on borrowing to finance past highway development 
(particularly since 1998) has created a debt burden that will likely constrain financing 
options for future developments—at least until traffic and revenue forecasts are 
realized, allowing the debt burden to be serviced and demonstrating that returns on 
equity are commensurate with the risks for such massive investment projects. In time, it 
will almost certainly become clear that mistakes have been made. Lessons drawn from 
these mistakes will provide guidance for future investments. These lessons should also 
clarify circumstances when greater public participation is warranted to attract private 
investors. 
 
18. The prospects of obtaining private finance to extend and expand the capacity of 
the expressway networks in high-income coastal provinces, where traffic and revenue 
forecasts are robust, are good. However, the central and especially the western 
provinces—despite being prioritized by the Government—are unlikely to attract 
comparable levels of private finance in the absence of substantial public participation. 
 
19. One possible approach to this familiar problem in network development is to pool 
mature, profitable toll-road projects with proposed new projects so that the debt service 
capacity of the former group helps cover the costs of the latter, at least during the initial 
development period (and possibly beyond to service financially unprofitable but socially 
necessary objectives). A particular problem in the PRC from this perspective is the 
fragmentation of owner-operator responsibilities for toll roads. Organizational structures for 
toll roads evolved differently from province to province, but a common structure was “one 
toll road, one toll company”—i.e., a multiplication of separate companies in a fragmented 



8 Retrospective Analysis of the Road Sector, 1997-2005 
 

structure in each province. More recently, there has been a movement (including in 
Guangdong, Henan, and Jiangsu provinces) to bring all of the different companies under a 
single expressway management or holding company, improving the prospects for 
integrated development, including cross-subsidies among the various parts of the system 
as necessary. 
 
20. For the poorer provinces, the issue is more difficult. There is a danger that they 
may have built highway networks that they cannot afford to maintain based on their 
present revenue streams. Figure 1 maps estimated road maintenance fees received in 
2004 against a common road maintenance norm of 2.5% of asset value per annum. One 
option for the national Government—which has contributed on average 15% to 
development of the NTHS across the various provinces—would be for MOC to now 
impose a levy on the profitable segments of the network and use that levy to cross-
subsidize those non-profitable segments of the network that are nonetheless socially 
desirable (e.g. the trunk routes connecting the western provinces to the east). 
 

Figure 1: Capacity of Provinces to Raise Revenues Required for Maintenance  

 
 

V. What Design and Maintenance Standards 
Should be Employed? 

 
21. Modern techniques for highway planning and management, including the 
Highway Development and Management model and derivative programs, including 
pavement management systems, have by now been widely disseminated in the PRC. 
Feasibility studies—which, inter alia, search for the least costly technical solution as well 

 

Henan

Jiangxi

Anhui
Hunan

Hubei
Yunnan

Guizhou
Chongqing

Sichuan

Guangxi

Qinghai 

Xinjiang

Tibet
Ningxia

Inner 
Mongolia

Gansu

Shaanxi

Shanxi

Hebei

Tianjing

Beijing

Jilin

Heilongjiang

Liaoning

Shandong

Hainan

Zhejiang

Jiangsu

Shanghai  
Fujian

Guangdong

$0

$100

$200

$300

$400

$500

$600

$700

$800

$0 $100 $200 $300 $400 $500 $600 $700 $800
Maintenance Cost ($ million) using Asset Value Based Norms

R
oa

d 
M

ai
nt

en
an

ce
 F

ee
s 

(U
S$

 m
)

1.5% of Road 
Asset Value

2.5% of Road 
Asset Value

Adequate 
Funding

Inadequate 
Funding

Marginal to 
Inadequate 

Funding

 
 
World Bank. China's Expressways: Connecting People and Markets. Draft report. Source: World Bank. China’s Expressways: Connecting People and Markets. Draft report. Source: World Bank. 2006. China’s Expressways: Connecting People and Markets. 

Washington D.C. (Draft report) 



Retrospective Analysis of the Road Sector, 1997-2005 9 

as requiring net benefits in each case at least equal to the expected social rate of 
return—were commonly prepared for all major highway investments after 1990. Road 
databases have also increasingly been built up to enhance the value of such tools in 
maintenance management and in considering strategic-choice issues such as the 
design strength of pavement, and the priority of maintenance and rehabilitation versus 
capacity expansion of existing networks, or new construction to extend networks. 
 
22. However, this review has turned up no evidence to indicate that PRC decision 
makers engaged such tools in systematic analyses to arrive at their fundamental 
decision to give first priority to developing NTHS and other arterial networks (and to 
develop fully half of those networks to expressway standards) ahead of the secondary, 
tertiary, and quaternary networks—a decision that shaped the principal thrust, content, 
and scale of the PRC’s massive highway development program after 1992, and 
particularly after 1997. The decision to give priority to NTHS, and subsequently upgrade 
the system to a national expressway network, may simply have been a political decision 
taken at high levels, with the scale subsequently influenced by macroeconomic 
countercyclical objectives. 
 
23. It is likely that a comprehensive quantitative analysis would demonstrate a 
significant degree of premature, excessive investment in the geometric standards 
embraced in the national expressway network. It is probable that more attention to 
detailed, incremental cost–benefit analysis would have yielded somewhat higher returns 
to capital in the development of the trunk highway system. However, one must 
recognize that highway traffic growth in the PRC has generally been high. Over the 
period 1998–2005, passenger traffic (measured in passengers per km) grew annually 
by 6.6% and freight (measured in tons per km) by 6.8%. There are well-known 
difficulties and extra costs of upgrading capacity, subsequently including traffic 
disruption and an elevated risk of accidents. These place practical limitations on the 
prospects for savings through expressway development in a phased manner. 
 
24. It must also be noted that just 10 years ago, traffic flow conditions on many 
highways in the PRC still dated back to the “pre-modern” era—i.e., they contained a 
wide mix of traffic, including animals, animal carts, pedestrians, bicycles, and tractors 
along with motorized vehicles. This led to low travel speeds and high accident rates. 
Today, traffic flow on intercity highways in the PRC has radically improved. There are far 
more newer vehicles (especially cars, and to a lesser extent trucks), but nonmotorized 
traffic has been separated from expressways—and to some extent from lower 
networks—through access control. 
   
25. Pavement Design Practices. There appears to be a significant mismatch 
between axle load design targets and actual axle loads plying the roads in the PRC 
today. Pavement failures seem to be higher than would be expected in such a relatively 
new system. Of course, as in any country, one observes many vehicles with axle 
loadings well in excess of the statutory limits. In a competitive road transport industry 
such as that in the PRC today, the trucking operator who does not load his vehicle to 
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the maximum will soon be out of business.8 As in most countries, the nearly universal 
practice of overloading generates increased infrastructure costs, as well as increased 
costs of enforcing axle load limits. 
 
26. The PRC is currently paying many billions of dollars in premature strengthening 
and reconstruction for what is either (i) an error of design, and perhaps partly of 
construction; or (ii) a failure of enforcement. This problem needed to be addressed 
earlier in order to minimize premature strengthening and reconstruction works both for 
the existing expressway network and the $225 billion of planned new expressways. One 
option might have been to design pavement to correspond to actual axle load spectra. 
This would have had several disadvantages, notably (i) permitting higher axle loads 
would require upgrading of the entire expressway network at a massive cost; (ii) by 
treating present excessive axle loads as a norm, it might encourage even more 
excessive axle loading; and (iii) highway designers might be reluctant to be held 
responsible for encouraging illegal practices. The other option, which would seem 
preferable, is to tighten up enforcement. Indications are that the PRC authorities have 
become stricter in enforcing speed limits and other traffic rules. Since many 
expressways  now have axle-weighing equipment (in some cases linked integrally to toll 
collection), it would seem possible for PRC authorities to step up enforcement of axle 
load limits. Research on how to strengthen axle load enforcement might be piloted as 
part of an ADB-financed project, and could be complemented by research on vehicle 
weights and dimensions. 
 

VI. How to Gear Up Highway Construction 
Capacity Quickly to Undertake a Large 
Highways Modernization Program  

 
27. Highway expenditures more than doubled from 1995 
to 1997 and doubled again from 1997 to 1998. This 
required a massive expansion of the road design and 
construction industry. It seems likely that the augmentation 
of capacity came mainly from cross-sectoral realignments, 
probably to a large extent from design institutes and 
construction enterprises from the railways sector (not from 
augmentation by international contractors). 
 
28. The PRC highway contractors and their supervisors 
had serious problems with construction quality from 1987 
to 1990. During those years, foreign consulting firms—
notably those recruited for ADB and World Bank projects 

                                                 
8  What is often overlooked in highway engineering is that the economy’s farmers, manufacturers, and other buyers of 

road freight services capture most of the benefits in the form of reduced transport costs. Due to competition in the 
trucking industry, tariffs rarely rise above the costs of the marginal producer, and the lower costs are captured by 
the buyers not the sellers. 

Many formidable obstacles 
had to be overcome, but 
the problem-solving 
capacities of the PRC’s civil 
works industry rose to 
meet the challenge. The 
extent of network 
expansion and the 
generally high standards of 
construction provide a 
clear indication that much 
of the civil works industry 
today is sophisticated and 
competitive. 
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on the basis of international competition—made substantial contributions in introducing 
competitive practices and improving design and (particularly) supervision of highway 
construction. However, the foreign firms' important contribution had largely been 
exhausted by the mid-1990s. The most lasting, and important, contribution was the 
transfer of international experience with competitive markets, including the system 
developed by Fédération Internationale des Ingénieurs Conseils  for separating the 
client, the engineer, and the contractor. 
 
29. Many formidable obstacles had to be overcome, but the problem-solving 
capacities of the PRC’s civil works industry rose to meet the challenge. The extent of 
network expansion and the generally high standards of construction provide a clear 
indication that much of the civil works industry today is sophisticated and competitive. 
However, it should also be recognized that this exists alongside a substantial residual 
industry of public construction enterprises that remain burdened with obsolete 
technology and organizational structures. 
 
30. No major public works program, let alone one as large as the PRC’s highway 
development program since 1997, can be accomplished without a high degree of 
problem-solving capacity. ADB records show that many problems had to be overcome. 
The ultimate outcome reflects something far different. Today, the leading PRC highway 
design institutes and construction firms are competing successfully with the world's best 
in international markets. Indeed, PRC engineers can take credit for a number of "firsts" 
in building highway bridges (including the world’s longest cable-stayed bridge and the 
longest reinforced concrete box arch bridge). Nonetheless, as in every country, 
construction quality remains a persistent challenge;9 following the collapse of some 
bridges in 1999, new laws were passed placing lifetime responsibility on designers and 
contractors for faulty design or construction. 
 
 

VII. How Can Government Policy Facilitate 
the Most Economic Use of the Highway 
Networks? 

 
31. Two aspects of the present organizational structure 
and pricing of highway infrastructure create substantial 
impediments to its efficient utilization: (i) high tolls on all 
national expressways and Class I highway networks, and on 
some Class II networks; and (ii) fragmentation of ownership 
and operation of the toll network. 
 

                                                 
9  For example, in the most costly highways project in United States’ history, the recently completed Boston “Big Dig” 

project, which rerouted much of the city of Boston’s highway traffic underground, the recent collapse of a tunnel 
ceiling resulted in a traffic fatality and has shutdown much of the facility while independent engineers have been 
brought in for a complete reassessment of the structural integrity of the system. 
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32. High tolls have caused important operational problems, the most significant of 
which has been substantial traffic diversion, reducing both the financial and economic 
rates of return, as many older, non-tolled facilities have continued to carry heavier traffic 
than the newer facilities. Highway tolls in the PRC are roughly on a par with tolls in the 
United States (Figure 2), even as average incomes remain substantially lower so that 
the cost relative to GDP per capita is much higher. Indeed, PRC tolls are the highest in 
the world relative to average income (Figure 3). This is a significant problem that has 
led to more financing being required to make up for the traffic and revenue deficit 
period. This problem should attenuate over time as total traffic volumes increase along 
with motorists' incomes and the associated value of travel time. 
 
 

Figure 2: International Toll Rates                  Figure 3: Affordability of Tolls 
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Sources: World Bank. 2006. China's Expressways: Connecting People and Markets. Washington, D.C.  (Draft report); 
World Bank data. 
 
33. Fragmentation of ownership and operation of the toll network has also caused 
other operational inefficiencies (e.g., more than 300 toll stations were reported in place 
in Guangdong Province alone in 2001). Such excessive segmentation has significantly 
increased construction and operation costs, causing road users much unnecessary 
delay and magnifying the risks for investors and lenders. Guangdong and other 
provinces have been working to unify administrative structures, which will reduce the 
necessity for so many tolling stops, reduce collection costs, and reduce traffic 
disruption. At least in some cases, it will also allow for pooling of revenues to facilitate 
future financing opportunities. 
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