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Introduction
Investment has been a significant driver of economic 
growth in China over the past two decades (Graph 1). 
Chinese gross fixed capital formation, the measure 
of investment reported in the national accounts, 
grew at an average annual rate of 11 per cent in 
real terms since 2000, although this has declined to 
8 per cent per annum over the past two years. This 
rapid growth has enabled investment in China to 
remain a large share of GDP, accounting for almost 
half of GDP in 2013 (by comparison, investment 
accounts for a little more than a quarter of GDP in a 
developed economy such as Australia and just over 
a third in a developing economy like Indonesia).

A significant proportion of investment in China 
since the early 1990s has been directed towards 
increasing the amount and improving the quality 
of infrastructure. Much of this has been driven by 
urbanisation in China, as cities require substantial 
infrastructure development to support a growing 
population. 

The rapid development of infrastructure in China 
over the past few decades is reflected in the 
improvement in a range of social and economic 
indicators. However, these indicators also suggest 
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that China still has some way to go to converge with 
the levels of development and standards of living 
in developed economies. For example, urban rail 
transit infrastructure is relatively underdeveloped 
in many large Chinese cities compared with that 
in large international cities in most developed 
economies. More generally, the Chinese authorities 
plan to facilitate more urbanisation in coming years 
(although at a slower pace than recent times), which 
will create further demand for infrastructure. These 
factors suggest that infrastructure investment in 
China will remain strong for some time.  
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The outlook for Chinese investment in infrastructure 
also affects significantly the outlook for Australian 
exports. Infrastructure investment is intensive in the 
use of steel, which in turn relies on coking coal and 
iron ore inputs. Together these two commodities 
accounted for a third of Australia’s exports in 2013. 
Hence, further infrastructure development in China 
should help to support Australian exports in coming 
years. 

Trends in Infrastructure Investment
Infrastructure can be classified in various ways, but a 
standard grouping is: 

 • municipal infrastructure, such as street lighting, 
urban roads, bridges and subterranean 
infrastructure

 • utilities, such as gas, water and electricity 

 • transportation, such as highways and rail 

 • social infrastructure, such as schools and 
hospitals. 

The Chinese National Bureau of Statistics provides 
a breakdown of infrastructure investment by type 
through data on fixed asset investment (FAI).1 It 
is important to note, however, that FAI overstates 
investment growth as measured in the national 
accounts (which unfortunately does not provide 
a breakdown by industry). This is because FAI data 
include second-hand asset sales and land sales. Since 
2004, investment in infrastructure has accounted for 
between 25 and 35 per cent of total FAI in China, and 
has grown in nominal terms by an average annual 
rate of 20 per cent (Graph 2).

Municipal infrastructure can be thought of as urban 
infrastructure – and includes water conservation, 
waste management and urban road maintenance. 
Over the past decade, this has comprised the largest 
share of infrastructure investment, accounting for 
almost 30 per cent of the total (Graph 3). The rapid 
growth of municipal investment is not surprising 

1 FAI data are compiled via a sample of investment projects larger than 
CNY 5 million. For more details, see Roberts and Rush (2010).
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given China’s ongoing urbanisation process. Over 
this period, almost 190 million people have migrated 
from rural areas to cities.2 As well as building more 
cities, China has expanded the coverage and quality 
of municipal infrastructure within cities. For example, 
65 per cent of China’s population now have access 

2  The number of cities and towns (defined as areas with populations 
of at least 2 500, of which at least 70 per cent are non-agricultural 
population) in China has also increased substantially over a longer 
period of time, numbering just over 2 000 in 1978 and rising to around 
20 000 in 2010 (State Council 2014a). 
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to reliable sanitation facilities, compared with just 
under 24 per cent in 1990 (World Bank 2014).3

Utilities have been the second largest component 
of infrastructure investment over the past decade, 
comprising around one-quarter of infrastructure 
investment. This share has been on a declining trend, 
as the majority of households have attained access 
to reliable utilities over time and the need for further 
investment has been reduced. Utilities infrastructure 
increases households’ living standards through 
better and more reliable access to clean water 
and power. This infrastructure is also a vital input 
to industrial production, which requires a reliable 
energy supply. During the past decade, electricity 
infrastructure has accounted for almost two-thirds of 
utilities investment; this investment has resulted in 
more than 99 per cent of the population now having 
access to electricity (World Bank 2014). Access 
to reliable water sources has also reached 98  per 
cent of the population in urban areas. The share 
of investment in water production and supply has 
continued to grow steadily, probably as a reflection 
of deficiencies in rural water access (with only 85 per 
cent of the rural population having access to basic 
safe water facilities). 

Transportation infrastructure has comprised 
roughly a quarter of total infrastructure investment. 
Investment in roads has been the largest component 
of this expenditure, accounting for around 20  per 
cent of overall infrastructure investment. This 
investment has seen China’s highways expand 
from 1  million kilometres in 1990 to 4.3 million 
kilometres in 2013. Investment in rail networks 
occupies a smaller portion of China’s investment 
in infrastructure and tends to be more volatile than 
that of many other major infrastructure sectors. 
Nevertheless, rail investment has resulted in a 77 per 
cent increase in the length of track since 1990, and 
an even larger increase in passenger travel in the 

3 Reliable facilities refer to standard facilities, as defined by the World 
Bank, such as flush/pour flush (to piped sewer system, septic tank, 
pit latrine), ventilated improved pit latrine, pit latrine with slab and 
composting toilet.

past 10 years (see ‘Box A: Railway Infrastructure in 
China’). 

Social infrastructure has accounted for about 12 per 
cent of infrastructure investment over the past 
decade. This category includes cultural infrastructure 
as well as health care and education facilities. Since 
2004, investment in education infrastructure (such as 
schools, universities and vocational training facilities) 
has declined from about 70 per cent to 40 per cent 
of social infrastructure investment (although the 
level of investment in education infrastructure has 
continued to grow). An increased share of spending 
has been directed towards cultural infrastructure 
(which includes libraries, museums and sporting 
facilities). Overall, the share of investment directed 
towards health care and other social infrastructure 
has steadily increased since 2004. 

In addition to being employed to advance the 
longer-term development of the Chinese economy, 
infrastructure investment has also been used as a 
countercyclical policy tool to stimulate economic 
activity. This was most evident during 2008–09, 
when the government rapidly implemented a 
stimulus program targeted at infrastructure in 
response to the global financial crisis.4 Reflecting 
the government’s stimulus measures, year-ended 
growth in nominal infrastructure investment (as 
measured by FAI data) peaked in 2009 at almost 
50  per cent. While the increase in investment was 
broad based across all components of infrastructure, 
rail investment increased at a particularly rapid pace 
and was an example of how the construction of 
long-term infrastructure projects in China have been 
quickly mobilised to provide a short-term stimulus. 
The stimulus was gradually unwound over 2010 and 
2011 as economic conditions in the rest of the world 
improved.

Although it is common for governments to be 
involved in the provision of infrastructure, the level 
of government involvement in China is high by 
world standards. Chinese government investment 

4 For more details on China’s stimulus during the global financial crisis, 
see McKissack and Xu (2011) and Sadeghian, White and D’Arcy (2013).



30 ReseRve bank of austRalia

infRastRuctuRe investment in china

convergence with the provision of infrastructure 
seen in advanced economies, including Asian 
economies that are further along the path of 
economic development. For example, the share of 
paved roads in China remains well below that seen in 
Japan and South Korea, as does the level of access to 
reliable sanitation and water facilities (Table 1). And 
even though China is more economically developed 
than India, it has a similar share of paved roads and 
slightly less access to standard water facilities. 

In addition to converging with the standards of 
developed economies, the ongoing process of 
rural-urban migration in China will add to the 
demand for improvements in national infrastructure. 
The government’s recent urbanisation plan targets 
an increase in the urbanisation rate to 60 per cent by 
2020, a 6 percentage point increase from the current 
level (Graph 4). This implies an additional 100 million 
people migrating from agricultural and rural areas 
to the cities, and an estimated CNY 42  trillion of 
investment (74 per cent of one year’s worth of GDP) 
spread over the next six years (Wang B 2014). When 
compared with other developing economies like 
Brazil and Argentina, it is evident that China still has a 
large potential to urbanise further.

accounted for approximately 85 per cent of all 
infrastructure investment in 2012, compared with 
less than half in Australia and between 50 and 
60 per cent for a large emerging economy like Brazil. 
Infrastructure planning and development in China is 
carried out by multiple government institutions. The 
State Council and the National Development and 
Reform Commission (NDRC) are both responsible for 
the direction of infrastructure investment.5 The NDRC 
is responsible for the approval of large infrastructure 
projects, with the approval of smaller projects the 
responsibility of provincial development and reform 
commissions. However, the role of the NDRC could 
change in coming years. Recent reforms announced 
by the State Council and NDRC aim to decentralise 
the project approval process and facilitate a 
greater contribution to infrastructure from private 
investment, as well as increase the transparency and 
efficiency of the approval system (NDRC 2013).6 

Outlook for Infrastructure 
Investment
Although the improvement in the scale and quality 
of infrastructure over the past two decades is evident 
across a variety of social and economic indicators, 
there is still some way to go before China achieves 

5 The State Council, sometimes referred to as China’s cabinet, is China’s 
chief administrative and planning body on economic, political and 
social matters.

6 The NDRC is expected to undertake a transition from an emphasis 
on micro-level control of projects to a broader regulatory and 
institutional design focus (Zheng 2014).

Table 1: Selected Development Indicators by Country

China US Japan South Korea India

Gross national income per capita(a) 5 720 52 340 47 880 22 670 1 580

Paved roads (per cent of total)(b) 54 98 78 79 50

Reliable access to water(c) 85 94 100 88 90

Reliable access to sanitation 65 100 100 100 35
(a) 2012, current US dollars
(b) Most recent observation
(c) 2011, per cent of rural population
Sources: RBA; World Bank
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For a larger urban population to be accommodated, 
substantial investment in municipal infrastructure 
and transport infrastructure will be required. The 
government has emphasised the need for greater 
investment in municipal infrastructure, particularly 
subterranean infrastructure (pipes, sewage works, 
flood management systems, etc) (State Council 2013, 
2014a). Significant improvements are also expected 
to be made to urban roads, bridges, pedestrian and 
bicycle paths, and to urban ecological developments. 
Specifically, China is aiming to improve sewage 
treatment and garbage disposal rates in urban areas 
by around 10  percentage points, to cover 95  per 
cent of the urban population by 2020 (State Council 
2014a).

Investment in the social sector (e.g. aged care) is likely 
to receive increasing attention from policymakers. 
China is currently facing demographic challenges 
as a result of its population control policies and 
the nature of its economic development process. 
While the care of parents and elderly relatives has 
traditionally fallen to their children, China’s one-child 
policy and growing geographic dispersion of 
families (due in part to the migration of young

Graph 5

Graph 4 people to urban centres) mean that the task of aged 
care is becoming increasingly difficult to manage. 
To respond to these challenges, Chinese authorities 
are working to ensure that 98 per cent of the urban 
population has medical insurance and more than 
90 per cent are covered by the old age pension by 
2020, compared with 95 per cent and 67 per cent 
currently (State Council 2014a). While, on some 
metrics, China’s medical infrastructure compares 
favourably to some developed economies, it remains 
low compared with some developed east Asian and 
emerging economies (Graph 5). However, the quality 
of healthcare provision obviously depends on 
several other factors besides just infrastructure, and 
China significantly lags most developed countries 
on these terms, such as the number of doctors per 
person and the quality of health services. Aged care 
homes and medical facilities are likely to require 
further investment to accommodate urbanisation 
and an ageing population. 
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Table A1: Rail Transport Systems in Metropolitan Centres(a)

Length of system Demographic indicators Availability

Kilometres Population 
(millions)

Density  
(people/km2)

Km per  
million people

International cities

London  2 348  12  2 951  192

Tokyo/Yokohama  2 139  31  5 934  69

New York  1 435  20  1 823  71

Seoul/Incheon  950  23  10 402  42

Large Chinese cities    
Beijing  458  18  4 808  26

Shanghai  368  22  5 776  17

Guangzhou  232  10  5 263  22

Shenzhen  178  10  6 579  19

Chongqing (City)  87  8  7 979  12
(a) As of 2012; population is of state/municipality administrative area
Source: OECD

Box A

Railway Infrastructure in China

Railway infrastructure is important for the Chinese 
economy because China’s vast geographic size, 
difficult terrain and weather conditions make rail one 
of the most reliable forms of transport. Passenger 
and freight rail transport is also one of the most 
steel-intensive forms of infrastructure investment.1 

Railway track is routinely subjected to high levels 
of physical stress (particularly high-speed rail lines) 
and therefore requires high-quality steel as inputs. 
Railway infrastructure in China largely comprises 
national rail lines and urban subway systems. 

China’s ongoing need for the development of rail 
infrastructure is apparent in demographic, track 
length and usage metrics. OECD data illustrate that 

1 A case study of a high-speed rail project in France (World Steel 
Association 2010) found that each kilometre of rail required 
215 tonnes of steel, with steel-reinforced concrete, steel rail and steel 
structures accounting for 43 per cent, 36 per cent and 21 per cent, 
respectively.

city rail transport in China is underdeveloped relative 
to that of large cities of similar sizes in other countries. 
A comparison of Beijing’s rail infrastructure (which is 
well developed by Chinese standards) with that of 
London or Tokyo highlights the scope for expansion. 
For example, Beijing’s population of approximately 
18 million is serviced by 458 kilometres of rail lines, 
representing 26 kilometres of rail per million people, 
compared with 192 kilometres per million in London 
and 69 kilometres per million in Tokyo (Table A1).

Outside of urban centres in China, plans are 
underway to build a more connected rail network. 
These plans, detailed in China’s 12th Five Year Plan 
and recently re-emphasised (State Council  2014b), 
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Graph A1

Risks to the Infrastructure 
Investment Outlook
Although the outlook for infrastructure investment 
in China generally appears strong, there are 
nevertheless some significant risks. These risks mainly 
relate to the dominant role of the government in 
allocating and financing infrastructure investment. 
Around 85 per cent of infrastructure investment in 
China is undertaken by the state – a much higher 
percentage than is typical in other countries. In 
the absence of a strong framework of project 
prioritisation and transparent cost-benefit analysis, 
the reliance on government-directed investment 
creates the potential for misallocation of resources 
through inefficient investment. Despite making 
progress towards broader economic reform, the 
lack of market price mechanisms in many types 
of infrastructure industries increases the risk of 
poor investment decisions. Over-investment 
also contributes to the crowding out of private 
investment at a time when contributions from the 
private sector are being encouraged.

A related risk involves the current method of 
financing infrastructure investment in China. 
Typically, large nationwide infrastructure projects in 
China are financed by the central government, while 
the financing responsibilities of smaller projects fall to 
local governments. This is similar to most economies, 
but the configuration of China’s fiscal arrangements 
means that local governments do not always have 
the capacity to finance investment out of revenues 
or by issuing debt. As a result, alternative sources 
of financing have been used, such as specially 
designed local government financing vehicles 
(LGFVs). According to the 2013 Audit of Chinese 
central and local government debt, 39 per cent of 
local government debt was sourced from LGFVs. 
These LGFVs have come under scrutiny recently as 
the sources of their funds are not always clear and 
may originate through non-bank financing channels. 
This has led to concerns about the sustainability of 
China’s increasingly large local government debt, 
particularly as infrastructure may not generate 
sufficient financial returns over the period in which 
funds are borrowed to service this debt.
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entail extending rail lines to reach China’s lesser 
developed central and western regions and 
connecting ‘satellite cities’. The underdeveloped 
western and central regions are where most of 
China’s planned 120 000 kilometres of operational 
rail lines are set to be constructed by 2015, implying 
a substantial pick-up in construction if this target 
is to be met (Graph  A1) (NPC & CPPCC 2011). This 
also includes ongoing efforts to extend high speed 
rail to cover all cities with a minimum population of 
500 000 by 2020. China’s plans to extend subway 
lines in urban centres could see over 6 000 kilometres 
of additional rail networks constructed within just 
35 cities by 2030 (OECD 2013).
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Chinese authorities have proposed reforms to 
address these risks. The government has proposed 
the use of municipal bonds in order to broaden 
the sources of funding for local governments and 
to increase transparency.7 In addition, Chinese 
authorities have highlighted the need to reform 
revenue collection and sharing arrangements 
between the central and local governments 
(Ministry of Finance 2014).

More broadly, Chinese reform proposals have 
highlighted the need for private sector involvement 
in infrastructure investment and to allow market 
forces to play a more important role in allocating 
resources. Proposed reforms include supportive 
measures for public-private partnerships (PPPs) in 
order to attract more private capital for infrastructure 
investment. Alongside these reforms and following 
pilot programs launched in Harbin and Luoyang, 
the State Council recently announced plans to 
launch 80 PPPs in infrastructure industries (State 
Council 2014c), including a new subway line in 
Beijing and several new ports.8 Efforts to simplify 
and decentralise the investment approval process 
should help to attract more PPPs. But, as experience 
in many other countries has shown, there are a 
lot of preconditions required in order for these 
partnerships to be successful, and PPPs tend to make 
up only a small share of infrastructure financing even 
in advanced economies. In addition to broader 
institutional settings that mitigate private investors’ 
concerns over political risk, PPPs require particularly 
careful risk assessment and appropriate risk sharing. 
To this end, China has invited the World  Bank to 

7 Currently, local governments are prohibited from borrowing or issuing 
bonds directly, with the central government issuing bonds on behalf 
of local governments to finance their budget deficits. A new trial 
program has been launched to allow 10 local governments to issue 
municipal bonds in 2014 (Shanghai, Zhejiang, Guangdong, Shenzhen, 
Jiangsu, Shandong, Beijing, Jiangxi, Ningxia and Qingdao). Local 
governments will receive no support from the central government 
or Ministry of Commerce and Finance for the principal or interest of 
these bonds (as was previously the case). See Wang W (2014) for more 
information.

8 For more information on the PPPs, including a list of the approved 
projects, see NDRC (2014) and accompanying attachment.

collaborate on PPP projects and related social capital 
planning (State Council 2014d).

The challenges of financing infrastructure 
investment are not unique to China. The sustainable 
financing of infrastructure investment has been on 
the agenda of the G20 for the past two years. The 
G20 has reaffirmed the critical importance that 
these investments play in supporting economic 
growth and is discussing ways to facilitate the 
efficient allocation of global savings to long-term 
infrastructure financing. Actions that can improve 
project preparation, planning and funding are a 
key priority, along with broader improvements to 
institutional settings in G20 countries (Chong and 
Poole 2013). 

Conclusion
Infrastructure investment in China has proceeded 
rapidly over the past few decades, contributing 
significantly to economic growth and improved 
standards of living. The expansion and upgrading of 
China’s infrastructure has had a significant impact on 
the Australian economy as iron ore and coking coal 
are key inputs into the production of steel, which 
is in turn used intensively in infrastructure-related 
construction. If the Chinese economy continues to 
converge – on a range of development indicators 
– with advanced economies and the share of the 
population dwelling in urban areas grows further 
over time, Chinese investment in infrastructure 
should continue to support the global demand for 
raw materials. While infrastructure investment on 
the scale being undertaken in China today is not 
without its risks, these may be mitigated to some 
extent by reforms proposed by authorities, including 
those that target greater private sector participation 
in the allocation, execution and financing of this 
investment.  R
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