112

Assessment of China’s Qualitative
Demographic Dividend for Economic
Growth during 2016-2020

Li Gang, Liang Yongmei and Shen Keting

Institute of Industrial Economics, Chinese Academy of Social Sciences, Beijing, China

Abstract: Given the great strides that China'’s education sector has made in recent
decades, it can be expected that the overall workforce quality of exiting China's labor

market in coming one or two decades will be relatively low, while the overall quality
of workforce newly entering into Chinas labor market will be high. As the new, better-
educated generation takes over, Chinas workforce quality will be vastly improved. This in
turn will promote economic growth. We refer to economic growth arising from improved
workforce quality as qualitative demographic dividend. Using the computable general
equilibrium (CGE) model, this paper investigates the relationship between workforce quality
improvements and economic growth. According to the model’s results, an improvement
in workforce quality will raise the economic growth rate by about two percentage points
per annum between 2016 and 2020 and by 10 percentage points cumulatively by 2020. In
other words, GDP will be 1.1 times the level of baseline GDP by 2020 due to the improved
education levels. Given different production functions across sectors, the improvement
of workforce quality will affect different sectors in different ways. On the whole, the
improvement of workforce quality is more favorable to the development of capital-intensive
sectors and sectors with rapid technology progress. According to this paper, considering
the improvement of workforce quality, we cannot conclude that China’s potential
economic growth rate has already begun to decline. Despite diminishing conventional
quantitative demographic dividends, Chinas qualitative demographic dividends will keep
rising. Qualitative demographic dividends will further push forward China'’s industrial
restructuring and the strategic transition of industrial competitiveness from quantitative to
qualitative and from an extensive to an intensive pattern of development.
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1. Introduction

It is widely believed in the academia that
China's potential economic growth rate is in
decline, and yet relevant quantitative analysis
and calculations have not taken into account
the improvement of China's workforce quality
that can be expected over the coming 10 to

20 years. The relevant data show that China's
workforce quality has dramatically improved
over the past three decades since the initiation
of China’s reform and opening-up program in
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Figure 1: Relationship between Workforce Quality and Economic Growth

Labour wage increases

Pattern of economic

Workforce quality
improves

v

development
transforms

A

Technology progress
speeds up

Figure 2: Simplified Chart Showing Relation between Workforce Quality and Economic Growth

1978. According to data from various national
demographic censuses between 1964 and
2010, per 100,000 people in China, the number
of college-educated people in the workforce
(including junior college and above) increased
from 416 to 8,930; the number of people with
high-school educations increased from 1,390
to 14,033; the number of people with junior-
middle-school educations increased from
4,680 to 38,788; and the number of people
with primary-school educations declined from
28,330 to 26,779. Generally speaking, workforce
education increased at all levels, particularly at
the collegiate level. Between 1964 and 2010,
the number of people with a college education
increased by 20.5 times; in 2010, the number of
people with a primary-school education was only
90% that of 1964. This demonstrates a marked
improvement in workforce competence.

Given the rapid development of education
in China over recent decades, it can be expected
that the overall workforce quality of those in
exiting labor market in the coming 10 to 20

years will be relatively low, while the workforce
quality of those entering the labor market will be
relatively high. As the new generation takes over,
China's workforce quality will vastly improve,
contributing to China's economic growth. We
refer to this kind of economic growth arising
from an improvement in workforce quality as
qualitative demographic dividend.

The relationship between workforce quality
and economic growth is described in Figure 1.
Workforce quality improvement will induce
technology progress and productivity growth,
thus expediting industrial upgrade. Improving
workforce quality will also necessarily call for
higher labor wages, which will result in a higher
cost of labor, alter the price relation between
capital and labor and prompt companies to adopt
capital-intensive technologies while reducing
employment. This will also increase labor
productivity reflected in industrial upgrade. In
order to conduct quantitative analysis, we have
simplified Figure 1 into Figure 2.

This paper employs the computable general
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equilibrium (CGE) model for the analysis of
the relationship between workforce quality and
economic growth. By configuring the behaviors of
various economic entities including households,
enterprises and governments, the CGE model
enables the quantitative analysis of interactions
among various sectors within an economic system
and thus reveals the direct and indirect effects of
an economic policy. Most economic computable
models require time series data over a relatively
long timeframe in order to conduct analysis and
estimation, whereas the CGE model provides
quantitative analysis based on behavioral patterns
under conditions of cost minimization and utility
maximization for economic entities and therefore
may loosen the presumption that the economy
should be roughly stable over a long timeframe.
This is of unique significance to rapidly changing
economic systems like China’s, wherein there
is no external system to provide reference. For
these reasons, the CGE model has been widely
applied in economic analyses of various Chinese
sectors, including the national economy, regional
economies, international trade, fiscal and tax
revenues, energy and environmental policy,
employment and income distribution, and more.
The CGE model takes as its data foundation the
social accounting matrix (SAM) first put forward
in China’s 2002 input-output table. The SAM
provides a complete and coherent accounting
framework for CGE modeling. This paper has
made adjustments using the cross-entropy method
to compensate for differences in statistical data
from different sources in the original SAM table
as well as the statistical error terms inherent in
the input-output table. Values for key parameters
such as the elasticity of substitution and income
elasticity are mainly determined in reference
to other literature on the CGE model, while the
values of other parameters are arrived at by using
base-year data from the SAM table combined
with exogenously given key parameters.

This model improves on normal modeling
processes in that we have made appropriate
adjustments to certain key parameters based
on large-scale corporate questionnaire surveys.
In October 2009 and June 2010, the Institute
of Industrial Economics (I1E) of the Chinese

Academy of Social Sciences (CASS) organized
two rounds of large-scale questionnaire surveys
in the business community. Based on survey
results, we have made adjustments to some key
parameters to make them more consistent with
the reality of China’s economy. For instance,
in the trade module, we have applied different
configurations to the international market prices
of various sectors according to pricing strategy
changes made by relevant enterprises in response
to exchange rate fluctuations. Furthermore,
assumptions related to a large-country model
have been adopted for some sectors. Looking
at the scale and price sensitivity of exported
goods related to China’s export rebate policy for
enterprises of different sectors, we have made
relevant differentiation configurations for the
export rebate of various sectors. We have also
adjusted technology progress across sectors
according to survey results on the technological
upgrade processes of relevant enterprises.

2. Quantitative Calculation of the
Relationship between Labor Cost
and technology progress

China’s rising labor cost is an outcome of
technology progress. The application of advanced
and more productive technologies has led to an
increase in total factor productivity (TFP). For
workers themselves, the same level of labor input
brings about higher output, which suggests that
the labor intensity of the workforce has increased,
i.e. workers must exert themselves and their labor
more intensively than before. This in turn requires
an increase in worker remuneration. Hence,
we will employ the data of various provinces
between 2001 and 2008 to investigate the effect
of technology progress on labor cost using the
following econometric model:

anit:71+721nAn+en (1

Where, W, denotes the average labor
remuneration for province 7 in year ¢ given data
from China Compendium of Statistics of 60 Years
since 1949. A, denotes technology progress of
province 7 in year ¢. Here, we have employed the
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Table 1: Regression of the Result between Labor Cost Increase
and Technology Progress (4)

Independent variable Dependent variable Inw

1.797***

In 4 (13.04)
2.61%**

7 (46.01)

R 0.64

Wald chi2(1) 179.91

Prob>chi2 0.000

Note: Numbers in brackets are Z test values and *** denotes significance at 1% level.

neoclassical growth function to estimate TFP as a
measurement of technology progress 4.
Here, A, is calculated as follows:
__ Y

A =——
LK/ @)

Where, Y, is regional gross product for
various provinces, municipalities and autonomous
regions, adjusted given a constant price of
2000. K, is fixed capital inventory for various

provinces and is estimated based on the approach
of Zhang Jun et al. (2004), and adjusted given a
constant price of 2000. This paper has combined
Chongqing and Sichuan into the general
reference of “Sichuan” for estimating fixed asset
investment given that the pre-1997 fixed asset
investment price index was of Chongqing and
Sichuan combined. L, is the average employment
of various provinces, with data taken from China
Statistical Yearbook and China Compendium of
Statistics of 60 Years since 1949.
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Figure 3: Effect of Workforce Quality Improvement on China’s Macroeconomic Variables

www.manharaa.com




China Economist Vol.11, No.1, January-February 2016

R 1 GFANNRARE RS AR RIS R

[ERUETY PR Inw
1,797k
InA4 (13.04)
2.61 %%
4 (46.01)
R 0.64
Wald chi2(1) 179.91
Prob>chi2 0.000

TE A5 S NEBAR A ZAB LA, + - 2ORIE 1% R,

EYEEEE P I WNEINEL P e = 2 Y Vi)
T55 80 H A RA B E RN WA ROk R, &
SRR G5 E) DA IEFRARSE , Y 224
SR $E i 1%, 5530 T AR L S HH BOAR 1. 797%.

05 Al 0 A U VP IR 28 35 F4 5

A E 2016 ~ 20204 [ 22 1% B K 7l
ZERYIEAT T PRI, CAVRIME VR e 2 2% 5 SR T

R B 7 A58 45 R 76 C G EAE AU v [R] I kAT R
B 555 ) ) A i iy, AR i B A5 ROk
53 MT 55 20 ) 3% R e kS i ) 285 2 o 3 B4y 31
Sy M T 55 A 0 3 AR ok i E 22 1 A A 28
SO RN57 30 70 25 R et A [ AT Ll B R

1.k L Y PR
B AR v AR 2 A 22 5% [ M IE [ dip
i, BR s B D S St 2 B B gk

(%) (%)
12.00 4 1.84
10.00 F 118
4 1.80
8.00 |
1178
6.00 |
4 176
4.00 F
1 174
2.00 1 1172
0.00 : : : : 1.70
2016 2017 2018 2019 2020 4Ef
[ e
— U A7
—— Z

Pl 3 5580 )y AT X v (R 2 B AE 1535

www.manharaa.com




120

Table 2: Effect of Labor Quality Improvement on the Output of Various Sectors (Unit of measurement: %)

Sectors 2016 2017 2018 2019 2020
Agriculture 1.72 1.67 1.62 1.56 1.5

Coal extraction and washing 1.05 1.95 2.88 3.73 4.41
Petroleum and natural gas extraction 1.77 1.98 222 2.49 2.76
Metal ore extraction and dressing 0.57 0.83 1.31 1.99 2.78
Non-metal ore extraction and dressing 1.97 1.74 1.55 1.43 1.38
Food production and tobacco processing 1.68 1.76 1.87 1.97 2.04
Textiles 0.41 0.67 1.07 1.56 2.04
Apparels, leather, down and their products -0.91 -0.58 -0.03 0.67 1.38
Timber processing and furniture manufacturing 2.34 2.71 2.93 2.97 2.86
Paper making, printing and cultural and educational goods manufacturing | 1.82 1.85 1.92 2.01 2.1

Petroleum processing, coking and nuclear fuel processing 2.96 2.74 2.66 2.8 323
Chemical industry 0.48 0.76 1.25 1.85 243
Non-metal ore products 2.19 1.73 1.27 0.89 0.65
Metal smelting and rolling 1.93 1.78 1.65 1.58 1.58
Metal products 2.78 2.77 2.67 2.54 242
General and dedicated equipment manufacturing 2.13 1.73 1.34 1.02 0.82
Transport equipment manufacturing 2.47 2.18 1.86 1.56 1.33
Electric device, machinery and apparatus manufacturing 2.16 2.21 23 241 2.52

Communication equipment, computers and other electronic device 266 249 33 218 208

manufacturing

Apparatus, instruments and cultural and office machine manufacturing -3.55 -3.66 -3.29 -2.39 | -1.06
Other manufacturing and discarded goods and waste materials 331 3.6 3.78 3.84 3.78
Electric power and heating production and supply 2.02 2.04 2.07 2.12 2.18
Gas production and supply 1.97 2.19 2.44 2.69 29
Water production and supply 1.96 1.99 2.06 2.14 2.23
Construction sector 0.42 -0.82 -1.9 -2.66 -2.99

Transport and warehousing, postal service, information transmission,

. 2.68 2.59 2.46 2.29 2.11
computer services and software

Wholesale and retail trade 1.9 1.84 1.8 1.77 1.77
Hotel and catering 1.8 1.8 1.84 1.87 1.88
Finance and insurance 2.29 2.12 1.94 1.78 1.64
Real estate, leasing and commercial services 1.87 1.81 1.81 1.84 1.88

Tourism, scientific research, integrated technical services, other social
services and educational undertakings, health and social security, social
welfare, culture, sports and entertainment, public administration and
social organization

2.28 227 2.22 2.11 1.94

Source: Calculated by the authors
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A, calculated from equation (2) is substituted
into equation (1) for regression. The regression
result is shown in the table below. Judging by the
regression results, TFP has a significant impact
on labor cost. According to these results, TFP is
positively correlated with labor cost, and, when
TFP increases by 1%, labor cost will increase by
1.797 %, accordingly.

3. Effect of Labor Quality on China’s
Economy

This paper has forecasted China’s economic
growth and industrial structure between 2016 and
2020, using the forecast values as the baseline
of study; then, based on the above-mentioned
research results, we have included the shocks
of technology progress and rising labor cost
into the CGE model thus examining the effect
of workforce quality improvement on China’s
economy. This section analyzes the overall
effect of improved workforce quality on China’s
aggregate economic output as well as the effect of
improved workforce quality on various sectors.

3.1 Effect on China’s Aggregate Output

The increase in technology progress alone
exerts a positive shock on the economy, i.e.
technology progress will lead to higher growth
rates. Meanwhile, an increasing cost of labor
will cause negative shocks to the economy;, i.e.
rising labor costs will bring down growth rates.
As mentioned before, improved workforce
quality increases technology progress on the one
hand while increasing labor costs on the other.
According to the results of this model, improved
workforce quality would increase the growth rate
(as shown in Figure 3); between 2016 and 2020,
economic growth would see a boost of about
two percentage points per annum; and by 2020,
economic growth would have been boosted by
10% on a cumulative basis (GDP given these
shocks would be 1.1 times of the baseline GDP
by 2020).

3.2 Effect of Workforce Quality Improvement
on Various Sectors
The effect of labor quality improvement

varies greatly across sectors due to the different
production functions across those sectors (see
Table 2 for specific calculation results). On the
whole, the improvement of workforce quality is
more favorable to the development of capital-
intensive sectors and sectors dependent on rapid
technology progress.

4. Conclusions and Policy
Recommendations

Based on our study of the relationship
between workforce quality and economic
growth, this paper has arrived at the following
conclusions:

(1) Workforce quality will promote economic
growth. An improvement in workforce quality
will promote technology progress and, given
the cost of workforce quality improvement, will
also raise labor wages. According to our study,
improved workforce competence will raise
the economic growth rate over the long term.
According to the results of the CGE model,
improved workforce quality will promote
economic growth: the economic growth rate
will increase by about two percentage points
per annum between 2015 and 2020; by 2020,
economic growth will demonstrate a cumulative
increase of around 10% due to this effect.

(2) Increased workforce quality will
promote TFP and expedite the transition of
growth patterns. The positive effect of improved
workforce quality on economic growth is realized
in the form of improved TFP; that is to say, an
improvement of workforce quality contributes
to economic growth in the form of endogenous
growth (rather than simply through exogenous
growth). According to our study, an increase in
workforce quality will bring about a 0.638%
increase in technology progress.

(3) Improved workforce quality will raise the
share of labor remuneration in GDP and reverse
the previously lopsided proportion of GDP
distribution in favor of capital. Studies have found
that, since 1990, the share of labor remuneration
in China's GDP has been on the decline. This
figure decreased 13.66 percentage points, from
53.4% in 1990 to 39.74% in 2007; the operating
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balance of firms during the same period as a
share in GDP increased 9.39 percentage points,
from 21.9% to 31.29%. In comparison, the share
of labor remuneration in GDP always stayed
above 50% for advanced economies such as
the United States. An excessively low share of
labor income in GDP not only undermines social
harmony but may be a root factor in many of
China’s entrenched socio-economic challenges.
Promoting growth through workforce quality
improvement is conducive to raising labor income
and reversing the excessive preference of GDP
distribution in favor of capital.

According to the study by Professor Cai
Fang of the Chinese Academy of Social Sciences
(CASS), “In the manufacturing sector, an increase
of education for employees by one year will bring
up productivity by 17%. If a workforce consisting
entirely of employees with education levels below
middle school is replaced by one consisting of
employees with high-school education levels,
labor productivity could increase by 24%; if it
was further replaced by employees with junior
college education levels, then productivity could
be raised by another 66% (Cai, 2011)”. According
to a forecast by Dong Minjie, if the length of
workforce education increases by 0.1 year every
year between now and 2030 (Li, 2015), we may
estimate, based on the above data, that workforce
quality improvement alone can contribute 1.7
percentage points per annum to China’s annual
industrial growth. These studies contradict
conclusions that China’s economic growth
rate potential is in decline; despite diminishing
quantitative demographic dividends, qualitative
demographic dividends will continue to increase.
Qualitative demographic dividends will further
push forward China’s industrial restructuring and
promote its strategic transition from quantitative
to qualitative competitiveness and from extensive
to intensive development.

Studies by Li Gang and Liao Jianhui indicate
that, by 2010, China’s per capita carbon capital
was only a third of that figure for the United
States and Japan ; great gaps still exist between
China and advanced economies, and China’s goal
of complete industrialization is still distant. This
also reveals that China’s conventional economic

growth pattern may continue until 2025. From
this perspective, the challenge of transforming
China’s growth pattern is not insurmountable.
Yet considering China’s status as an ultra-
large economy, change is not easy as it seems.
Nevertheless, transitioning China’s economic
growth pattern is necessary and urgent. According
to a recent survey of economists conducted by
the Institute of Industrial Economics (IIE) of the
CASS, the most important factor contributing to
the current economic slowdown is the cost that
China must pay for transitioning its economic
growth pattern. However, it is fair to say that
the new normal of China’s economic growth
decline represents adjustments made on China’s
own initiative in response to the challenges that
await beyond 2030. This new normal reflects
the rational understanding and sense of historic
responsibility of China’s central government. This
new normal also represents China’s ambitions
to seize historic opportunities, continuously
challenge itself and induce industrial upgrade.
We must make a proper assessment of the
current stage and future tendencies of China’s
economic development. We cannot afford to
refrain from action out of fear, for to do so is to
miss the opportunities presented to us. Nor can
we rush headlong in search of quick results while
pursuing unrealistic aims. =&
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