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Can China Avoid the
Middle Income Trap?

LU Ding*

Having recently joined the league of middle income country, China faces the

daunting challenge of transforming its growth pattern that is highly dependent

on massive physical capital formation, natural resource exploitation and low-

cost labour supplies. This paper reviews the main drivers of China’s past hyper

economic growth and concludes that the country’s chance of avoiding the

middle income trap hinges on continuous convergence with advanced countries

in productivity growth.

* LU Ding is Professor and Senior Associate at the University of the Fraser Valley, Canada.

CHINA HAS RECENTLY become a middle income country. This remarkable
achievement is a result of three decades of hyper economic growth of nearly ten percent
per annum. Such a growth rate has been exceptionally high. It is the only country since
1960 that has ever maintained an annual GDP growth rate of over eight percent for
three decades. It is also one of the only two countries (with the other being Singapore)
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that has ever kept the economy growing over seven percent per annum for four decades
in the past half a century (Table 1).

With such rates of growth, China has doubled its GDP roughly every seven years
and expanded the size of its economy by more than seventeen fold in just 30 years.
Being the world’s most populous country with one-fifth of the global inhabitants, China
has achieved a prolonged period of hyper economic growth at a scale unmatched by
anywhere else in the world. Thirty years ago, China’s economy was only one-twentieth
of the US’ and it was ranked the 11th economy in the world. Now, China has overtaken
Japan as the world’s second largest economy, with its size about one-third of the US’
measured by nominal GDP or over two-thirds of the latter’s as gauged by purchasing
power parity.

After China joined the rank of middle income countries following three decades of
hyper economic growth, there has been a rising concern over its chance of escaping the
so-called “middle income trap”. A recent report by Asian Development Bank observes
that “few countries sustain high growth for more than a generation, and even fewer
continue to experience high growth rates once they reach middle income status.”

It defines middle income trap as referring “to countries stagnating and not growing to
advanced country levels” and warns that “[a] majority of Asian economies—including
PRC, India, Indonesia, and Viet Nam—still have to demonstrate their ability to avoid
this trap and the resulting slow growth experienced by much of Latin America.”

To assess the risk of a middle income trap that China faces in the intermediate future,
let us review the major sources of China’s fast economic growth in the past decades as
revealed by the literature of growth accounting for the Chinese economy. These studies
are rooted in the neoclassical growth model to estimate the contributions to economic
growth made by the increasing input of production factors and productivity progress.

Notes: Growth rates are based on average annual rates of 1960-69, 1970-79, 1980-89, 1990-
99, and 2000-09 for 211 countries or economies.* China; ** China and Singapore; #

Singapore.Source: World Bank databank and Taiwan Statistical Data Book.

TABLE 1   NUMBER OF COUNTRIES WITH PERSISTENT FAST GDP
GROWTH PERFORMANCE (1960-2009)

Number of economies with annual growth rate over

For at least  5% 6% 7% 8% 9%

5 decades 1# 0 0 0 0

4 decades 9 5 2** 0 0

3 decades 25 10 7 1* 1*

2 decades 70 33 16 9 7

1 decade 144 107 77 54 35
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Findings of Growth Accounting Studies
Of over a dozen studies surveyed, most use official data with various degrees of

caution. A few studies adjusted the official data for inconsistencies typically by deflating
the output series by alternative (official) price indices. Such adjustments reduce annual
GDP growth rates by 1.1 to 2.5 percentage points, which implies that official statistics
may have overstated actual GDP growth pace by about 14-30%.

The primary role of physical capital formation in driving GDP growth is backed by
China’s persistently high and surging investment rate, which is extraordinary by
international comparison. China had spent 35% to 50% of its annual income on capital
formation in the past three decades (Figure 1). Since the mid-1980s, China’s investment
rate has persistently been higher than the average lower-middle income countries by
about 10 percentage points and the average upper-middle income countries by about
20 percentage points. Since the turn of the century, the rate has exhibited a rising trend.

The second largest contributor to GDP growth identified by most growth accounting
studies is total factor productivity (TFP) growth. Studies comparing growth performances
before and after economic reform invariably verify that TFP growth was minimal or
negative in the pre-reform central planning period. TFP growth has been observed for
the post-reform period: The more optimistic estimates attribute 30% to 46% of China’s
growth rates to gains in TFP, equivalent to 3%-5% of annual GDP growth. The more
pessimistic estimates suggest that productivity gains contribute no more than 25% of
overall growth. With adjustments made for data inconsistencies, the resulting estimates
are more pessimistic, as evident in World Bank in 1997 and several other studies. Even
in the case of more pessimistic estimates, however, China’s TFP performance was

BOX 1    ACCOUNTING FOR ECONOMIC GROWTH
Based on neoclassical model pioneered by Solow, growth accounting studies typically

treat an economy’s output as determined by a function of various production factor
inputs, such as capital and labour. Researchers estimate the contributions made by
changes in these factor inputs to the output growth. The residuals of growth unaccounted
for by changes of the factor inputs are typically interpreted as growth of total factor
productivity (TFP). Modern growth theories have further integrated human capital or
quality of labour into growth accounting analysis. Growth of TFP can be further scrutinised
to determine how much of it is caused by technological progress, efficiency improvement,
or scale effects.

Physical capital formation has been the primary driver of China’s economic growth,
according to findings of these growth accounting studies. For the post-reform years up
to the end of 1990s, 38-63% of GDP growth (by official statistics) was contributed by
physical capital growth. For periods since the mid-1990s, the estimates for capital’s
contribution range from 55% to 67% (by official statistics). When data are adjusted for
inconsistencies, physical capital’s contribution to growth is even higher. In studies that
cover both periods, capital growth is found to have contributed more to aggregate growth
since the mid-1990s.

Source: World Bank, World Development Indicators databank
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perceived to be respectable. Most studies that cover years after mid-1990s reveal
lower TFP growth rates after the mid-1990s.

A main source of TFP growth comes from application of new technologies brought
in by physical capital formation. Effective use of new technology in production process
depends on the quality of labour force, or human capital. China’s achievements in literacy
rate, life expectancy, primary education provision, etc., are remarkably higher than
those of most countries at the similar level of development (Figure 2). It is plausible that
such human capital advances have been a major source of TFP growth. Various growth

FIGURE 1   GROSS CAPITAL FORMATION

Source: World Bank, World Development Indicators databank

Source: World Bank, World Development Indicators databank

FIGURE 2   ADULT LITERACY RATES AND LIFE EXPECTANCY
AT BIRTH
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accounting exercises have tried to measure the magnitude of this contribution. Roughly
half of the studies use the quality-adjusted employment as a proxy for labour input and
thus do not explicitly estimate the contribution of improvement in quality of labour to
GDP growth. Of those that do assess contribution of human capital, most suggest that
such contribution explains only about 3%-7% of total GDP growth.

The above review of the literature shows that the primary drivers of China’s post-
reform economic growth have been physical capital formation and TFP growth. Will
China be able to continue its past growth momentum driven by fast physical capital
formation and TFP growth in the coming years?

Causes of Rapid Physical Capital Formation
In the past three decades, both the demand-side and supply-side conditions have

been extremely favourable to China’s high investment rate and rapid physical capital
formation. On the supply side, China enjoys the world’s highest domestic saving rates
(Figure 3). The high saving rates have not only financed the extraordinarily high investment
rates but also allowed China to run years of current account surplus that accumulated
an immense pool of foreign reserves.

Several explanations can be found in the existing literature for the persistently high
and rising saving rate. Demography has favoured household savings as the country’s
dependency ratio has been sharply falling since the early 1970s. Based on the life cycle
theory of saving, a larger proportion of working age population with sufficient employment
must result in higher saving rates. On the other hand, years of draconian family planning
and birth control have resulted in the shortage of marriageable girls. Expectation of
fierce competition among households with boys has probably motivated many parents
to save more to increase their sons’ future chance of marriage.

Since the 1970s, economic reforms have increased opportunities for business and
housing investment. Households respond to such opportunities by saving more to

FIGURE 3   GROSS DOMESTIC SAVING

Source: World Bank, World Development Indicators databank
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overcome credit constraints. Meanwhile, the success of economic takeoff also fuels
expectation of rapid future growth and raises the bar for target wealth, which raises
current savings. On top of that, the former socialist welfare system was dismantled but
the new social safety net has so far yet to become comprehensive enough to provide
necessary life-time security. Households therefore have to save more to prepare for
catastrophic illnesses and retirement. The privatisation of public housing and the reform
of tertiary education in the 1990s all increased the need to save more for housing
purchase and child education.

A phenomenal change in China’s saving structure has been the rise of savings by
enterprises, which since the early 2000s has contributed more than households to national
savings. The rise of enterprise savings is partially due to the imperfect capital market
and rigid banking practice, which make it difficult for firms, especially private firms, to
finance externally. As a result, a major proportion of business investment has to come
from retained earnings (corporate savings). Some of the business savings have also

arisen from state-owned enterprises that went through
corporatisation, which since the mid-1990s have not
been handing over their earnings to the government
and tend to reinvest their profits.

On the demand side, high returns on capital have
been the prime cause of high investment. In the early
stage of the economic reform from 1979 to 1993,
China’s return on capital was exceptionally high by
international comparison. High returns in those years
largely arose from the disequilibrium in the economy:
When reforms dismantled the centrally planned
command system in the 1980s through the 1990s,
numerous lucrative opportunities emerged for input
reallocation across regions and sectors.

In later years, profitability fell but has since 1998
shown a rising trend with a persistent gap of
profitability between state-owned enterprises and
private firms. The good returns to capital have been

partially supported by the abundance of surplus labour in the rural economy and the
institutional changes that have allowed the hundreds of millions of rural migrant workers
to be employed in urban sectors. The abundance of labour supply had kept wage rates
and labour costs low until recently, resulting in high returns to capital.

High investment demand has also been driven by the optimism for sustained growth
and rising earnings, prompted by the early success of economic reforms and events like
China’s accession to the WTO. Better investment climate in the process of market-
oriented reforms boosted investors’ confidence and created a virtuous cycle for a
prolonged investment boom.

High demand for investment, especially related to government-funded projects, has
also been politically motivated by the so-called “GDP-ism”, the use of local GDP growth

A phenomenal change
in China’s saving

structure has been the
rise of savings by

enterprises, which
since the early 2000s

has contributed more
than households to

national savings.
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rates as a key criterion for officials’ evaluation and promotion. This has provided strong
incentives for government officials at all levels to push for high investment in public
projects for non-business reasons.

Prospect of Capital Formation
Some causes of high investment and savings are transitional and not sustainable in

the long term. Disequilibria that used to be associated with high returns on capital tend
to be less widespread if market becomes more efficient in reallocating capital. Reforms
to improve financial market efficiency will also reduce incentives for excessive enterprise
savings. Optimism and rising expectation for fast future growth are self-fulfilling and
may be reversed if public perspectives for growth prospect turn negative. Events like
WTO accession and early success of reform are one-time boosts to savings and
investment but their impact diminishes over time.

A fundamental change that has prolonged effects on investment and savings is China’s
demographic transition. Over the past three decades, China has experienced a phase
of rapid demographic transition that is highly favourable to savings, investment, and
human capital improvement. The pattern of demographic changes illustrates the concept
of “demographic dividends”: With falling fertility rates and entry of the earlier baby
boomers into the working age, there are fewer young mouths to feed and more youthful
workers in the labour force. The working-age population grows at a faster pace than
the total population. If the working-age population is sufficiently employed, it will be a
big boost to the growth of per capita income. Meanwhile the bulging share of working
adult population also generates higher savings that support investment growth. Such a
precious “window of development opportunity” has happened to other earlier developed
nations, such as Japan and Korea, as well.

In the coming years, this fast demographic transition will enter a new phase with
negative impact on savings and investment. By the mid-2010s, the dependency-ratio
curve will soon reach its bottom and will embark on a steep rise while population
ageing accelerates in the coming years. Based on the United Nations’ projection, China’s
total labour force will peak around 2015 at about 998 million and will remain at a

BOX 2    CHINA’S DEMOGRAPHIC TRANSITION

Before the early 1970s, the high birth rates and falling death rates had contributed to
over two decades of fast population growth, which was only briefly interrupted by the
1959-61 famine. After the launch of family planning programmes in the 1970s, fertility
rates started to fall quickly and baby-boomers from earlier decades joined the labour
force by waves. The result was a three-decade decline of overall dependency ratio and
an expanding labour force that had grown faster than the population (Figure 4). A series
of historical events, including the Great Famine (1959-62), the Cultural Revolution (1966-
76) and national family planning (since the 1970s), have contributed to a fast demographic
transition.
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plateau through 2020s before falling to 983 million by 2030 (Figure 4). China’s population
is also fast ageing. As shown in Figure 5, the median age reached its youngest bottom in
1970 at about 20 years old and has been rising ever since and has now reached 34
years old. Until 1995, China’s median age had been at least 10 years younger than the
US’. Since then, the gap has been quickly closing up and soon China will have the same
median age as the US’ around 2020. The steep rise of dependency ratio will inevitably
have a detrimental effect on household savings. In particular, with a falling fertility rate,
the rise of dependency ratio due to rapid increase of the elderly population would mean
a decreasing need to save for children’s future education and boys’ advantages in
marriage.

FIGURE 4   CHINA’S WORKING AGE POPULATION
(15-64 YEARS OLD) AND DEPENDENCY RATIO

Source: United Nation, World Population Prospects (2010)

FIGURE 5   POPULATION MEDIAN AGE

Source: United Nation, World Population Prospects (2010)
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Despite the projection that the total working age population will remain large through
the 2020s, China’s age structure will change drastically. Between 2010 and 2030, the
youngest group aged 15-24 will fall by more than one-third while the eldest group aged
60-64 will double. The sharp shrinking of the younger cohorts of working age population
will cause the overall labour participation rates to fall because the new labour market
entrants mainly come from those aged below the mid-20s. Since older rural workers
are less likely to migrate, the supply of rural labour in urban job market will also fall
over time. With the improvement of the education system, more young people will opt
for further education or training before joining the labour force. The participation rates
by those aged 15-24 will continue to fall over time. All these changes will result in the
rapid shrinking of labour supply, causing the rise of
wage rates and labour costs, and subsequently the
fall in returns on investment.

The rising burden of supporting a fast growing
elderly population together with the constraining
effect of a shrinking labour force on the tax revenue
base will work to reduce public savings in coming
years. Greater public spending on social security and
health care to take care of the growing elderly
population also means less public money available
for investment in many physical infrastructural
projects.

Prospect of TFP Growth
TFP growth may come from efficiency

improvement and technological advancement. The
former represents gains in output by the more efficient
use of existing resources through institutional changes,
resource reallocation, microeconomic management
improvement, etc. The latter requires the expansion
of the economy’s Production Possibility Frontier by
using new technology and new ways of organising production rather than increasing
inputs.

In China, efficiency improvement thanks to institutional reforms, market-driven
resource reallocation and improvement in micro-economic management was the primary
source of TFP growth in the first half of the past three decades. However, Wu Yanrui,
an Australian economist, observes that efficiency improvement “can be a one-off gain
or a level effect”. As economic reforms deepen and market institutions become more
developed, “the potential in efficiency improvement has gradually been exhausted or
marginalised.” Technological advancement thus becomes more important in later years
and can have a long-lasting effect on growth.

Technological advancement has been driven by the diffusion of technology through
inward foreign direct investment and powered by public and private investments in

The rising burden of
supporting a fast
growing elderly
population together
with the constraining
effect of a shrinking
labour force on the tax
revenue base will work
to reduce public savings
in coming years.
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education and R&D. China’s superb achievements in human capital development and
persistent investment in knowledge creation and technological progress bode well for
its future TFP growth.

A noted Chinese economist Yu Yongding expresses optimism over continuous
efficiency improvement as well. This optimism is based on China’s low efficiency in
many fields by international standards, especially in logistics and distribution system
and financial services. Low efficiency means scope for improvement. Institutional sources
of efficiency improvement are therefore far from being exhausted. The current level of
urbanisation (with roughly 50% of population residing in urban areas) is still far behind
the country’s level of industrialisation (with only less than 10% of GDP produced by the
agricultural sector). Urbanisation, which reallocates labour and population from rural to
urban sectors, will continue to make tremendous contribution to efficiency improvement.

Demographic trends, however, are not in favour of TFP
growth. A fast ageing and shrinking labour force is likely to
diminish the economy’s growth vigour. As shown in Figure 5,
China’s median age has already reached 34 years old around
2010, which is about 10 years older than India’s. This implies
that the labour force median age must have already risen to
the mid-40s. With further ageing of the population, the labour
force gets older, too. Since above middle-age employees tend
to be overpaid for their declining productivity, the overall labour
force productivity will inevitably be compromised. That may
offset some, if not all, of the momentum of productivity growth
driven by efficiency improvement and technological
advancements. What is alarming is that China’s median age

will reach 35.6 by year 2015. That was the level of Japan’s median age after 1985,
when the country’s golden age of fast growth came to its end.

Environmental constraint is another major drag on TFP growth. China’s rapid
economic growth has been heavily reliant on resource extraction. Environmental damage
(the sum of natural resources depletion, carbon dioxide damage and particulate emission
damage) has amounted to 4%–12 % of gross national income (GNI) since the mid-
1980s (Figure 6). The fall of this percentage in the 1990s was only due to the fast
growth of the whole economy. The magnitude of the damage has been on the rise since
the mid-1980s and accelerated since the late 1990s. The drastic rise in recent years
has even led to a rebound of its weight in GNI.

Since TFP growth is the residual growth rates which are not accounted for by the
growth of computable inputs like capital and labour, China’s heavy exploitation and
overdraft of natural resources may have ironically “contributed” to its TFP growth in
the past years. This pattern of growing by polluting, however, has reached its limit and
cannot be sustainable in the future. By 2009, China had already overtaken the US as
the world’s largest emitter of greenhouse gas and energy user while its GDP was only
one-third of the US level by nominal exchange rates and two-thirds of the US level by
purchasing power parity. On current trends, China will even surpass the US in per

A fast ageing and
shrinking labour
force is likely to

diminish the
economy’s growth

vigour.
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Note: Environmental damage is the sum of natural resources depletion, carbon dioxide
damage, and particulate emission damage.

Source: World Bank, World Development Indicators data

FIGURE 6   CHINA’S ENVIRONMENTAL DAMAGES

capita carbon emission by 2017, well before its projected date of overtaking the US as
the world’s largest economy, according to a recent report by the Netherlands
Environmental Assessment agency.

Environmental damages have accumulated to a dangerous level: only one percent of
the country’s 560 million city dwellers breathe air considered safe by the European
Union. About 700 million people drink water contaminated with animal and human
waste. Just water pollution and scarcity alone knock 2.3% off China’s GDP annually,
according to a 2010 special report by The Economist. Public protests against polluting
projects and events have become more frequent and louder in recent years. In August
2001, for instance, the government in Dalian city was forced to shut down a major
petrochemical plant under the pressure of massive protest. With rising per capita income,
public awareness of environmental values has been aroused and is getting more and
more influential on policy making. More money and efforts must be diverted to natural
resource conservation and environmental cleaning up. Although these endeavours will
also contribute to GDP if properly counted, the days of “cheap” residual growth at the
expense of environment degradation may be over.

Avoiding the Middle Income Trap
In conclusion, China’s past three decades of hyper economic growth had been

driven mostly by an abnormally high pace of physical capital growth and a respectful
rate of TFP growth. Of these two major drivers, physical capital formation is unlikely to
keep its pace. Conditions that used to be favourable to high investment demand and
high savings have either been transitional or are about to reach a point of reversal. It is
inevitable that the pace of physical capital formation will slow down considerably in the
coming two decades.
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With slowing capital formation, economic growth has to rely more on productivity
growth, which comes from efficiency improvement and technological advancement.
Efficiency gains can be achieved in fields like financial services, logistics and distribution
system. Urbanisation of hundreds of millions of rural residents will also be a rich source
of reallocation efficiency. China’s superb achievements in human capital development
and persistent investment in knowledge creation and technological progress will continue
to help future productivity growth. However, demographic trends are becoming more
unfavourable to productivity progress. Environmental degradation has also accumulated
to a level that has made it impossible to gain further “cheap” productivity growth from
an overdraft of natural resources. The era of growing by polluting is over.

Relative to the past hyper growth period, a slowdown of overall GDP growth is
inevitable in the coming years. China’s chance of avoiding the middle income trap depends
on whether it can continue its convergence with the US and other advanced countries in
productivity growth and standard of living. That requires efforts to continuously improve
efficiency, enhance human capital and promote technological progress. To achieve that,
China must optimise the utilisation of its advantages in human capital and scale economy
to promote technical progress and efficiency improvement. That calls for further reforms
to bring in a business climate more conducive for innovation and entrepreneurship as
well as institutional changes to facilitate urbanisation and an environment-friendly
development. Apart from pursuing productivity growth, China also needs to develop its
social safety net and other public services to ensure a smooth adaption to an ageing
society and ameliorate economic equity and social justice for the wellbeing of its
citizens.


