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Abstract

This bachelor thesis explored roots of Chinese human capital, which was very high (relative to
other developing countries with similar GDP per capita) at the beginning of the Chinese market
transition in 1978. It also explored a political, social and economic environment during reforms
in which human capital was able to transform into labour productivity. The thesis also focused
on obtaining figures of the Chinese Total Factor Productivity for years 1962 — 2014 and their

analysis.

High Chinese human capital has origin in era of Traditional China, when China adopted a large
sense for entrepreneurism and business, and in Mao Zedong's period, which brought a
functioning system of health care and education for middle and lower classes. A relative
political stability, a turning to the familiar economic structure and “dual-track” strategy was
very important for a transformation of human capital into labour productivity. My analysis of
the Total Factor Productivity (the TFP) showed that the TFP in 2014 was higher by 45% than
in 1977.

Keywords

labour productivity, total factor productivity, human capital, China, market transition, economic

reforms and stability
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Abstrakt

Tato bakalafské prace se zabyva kofeny ¢inského lidského kapitalu, ktery byl velmi vysoky na
pocatku cinskych ekonomickych reforem v roce 1978 v porovndni s podobné vyspélymi
zemémi. Tato prace také zkouma politické, ekonomické a socidlni prosttedi ekonomickych
reforem, béhem kterych se potencial ¢inského lidského kapitalu preménil na produktivitu prace.
Dale se tato bakalaiska prace zabyva ziskanim hodnot celkové produktivity Ciny pro obdobi

mezi lety 1962 az 2014 a jejich analyzou.

Cinsky lidsky kapital méa kofeny v éfe tradi¢ni Ciny, béhem které Cina ziskala hluboky smysl

pro podnikani. Navic Mao Ce-tungovy reformy piinesly Ciné funkéni zdravotni a $kolsky

vvvvvv

ekonomickych reforem byla velmi dilezité politicka stabilita, sméfovani ke zndmé ekonomické
struktufe a tzv. ,,dual-track* strategie. Analyza celkové produktivity ukazala, Ze od roku 1977

celkova produktivita stoupla o 45%.

Klicova slova

produktivita prace, celkova produktivita, lidsky kapital, Cina, pfechod k trzni ekonomice,

ekonomické reformy a stabilita
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Proposed Topic:
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Preliminary scope of work:

Research question and motivation

In my thesis, I am going to study the Chinese economic growth and its way from a poor to a middle-income
country with the one of the highest influence on global markets. I would like to describe it from a broader point
of view. It means that I will study its history and geographical position to understand its difficult situation in a
breakpoint in 1978. I am going to look at its reforms, which drive an astonishing (but still incomplete)
transitions — from a bureaucratic socialism to a market economy. I would like to answer the questions: What
was a role of the planned economy in the Chinese progress? Was it an advantage or a disadvantage? What are
the most important factors, which lead the transition? In the end, I am going to make a model of an actual
Chinese production function and I try to find out changes in its structure. Respectively, find out if it is even

possible to model it in this moment.

China is the biggest global economy and since 1978, it is able to sustain very high GDP growth rate (7% -
13%). It is opening to the world due to the reforms. According to its population, China has become a huge
global market with high influence. It is important to understand China, its position, situation and its way from
1978 to nowadays. The development is still a mystery and there are just tentative hypotheses about its
fundamental driving mechanism. In the world there proceeds an effort to reveal it and I would like to contribute

to it.

Contribution
In the economic literature there have been many publications, which have tried to describe the Chinese ascent.
But most of them (especially those from the US) claim that it happened mainly because of the economic opening

and higher productivity spillovers. These authors may be right but they underrate the role of the planned




economy and the specific behavioral characteristics of the Chinese agents, which are related to their history

and geographical positon. I am going to attempt to describe Chinese growth from this point of view. In the end

I will use the actual data to model the production function.

Methodology

In the first part of my thesis, I will collect information from the studies by Naughton, 2007 and Zhigang Yuan,

2014, and recent journal articles to understand the evolution of China. Then I am going to link these sources

with data and direct the thesis to the description of Chinese growth towards from the point of view of

empirically valid factors and the characteristics of Chinese economic agents as described above. In the second

part - which involves the model — I am going to use a regression model with the actual data from the world

résources.
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1. Introduction

Since 1978, China underwent a spectacular economic development. According to the World
Bank’s data, an average annual growth of the Chinese GDP (counted for years 1978 — 2000)
was equal to 9.7%. Although this estimate is biased by official statistics, a real average annual
GDP growth should be larger than 7%. It is a reason why Chinese reforms are studied in a large
scale through today and why there is still a large attention about this phenomenon. This
development was primarily driven by an opening of the economy and an installation of a free

trade, which resulted in a sharp increase of productivity.

But there is another factor which was able to significantly elevate the productivity and the
Chinese economic development. It is a high human capital of Chinese population. It is estimated
that improvement of a human capital makes up to 30% of a productivity growth (Chatzimichael
& Tzouvelekas, 2013). This aspect, which is composed by Chinese mentality, skills, education,
health, experience, etc., was very important during Chinese reforms and it helped China to

perform the rapid economic development.

But where are the roots of the Chinese human capital? What sort of conditions and
environments helped to transform the human capital to the productivity during the post-1978
period? What was the role of relative post-1978 stability during the market transition? And what
was an exact annual growth of the productivity in Mao Zedong's and post-1978 period? In this

thesis, I am going to answer these questions.
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2. Legacies of Traditional and Mao Zedong’s China for
post-1978 reforms

In this Chapter, I am going to describe the reasons, why Chinese human capital was so high in
1978. I am going to show a mechanism of a Chinese traditional economy and an economy in
Mao Zedong's period and I am going to describe their effect on the human capital. At the end,
I am going to show why the Chinese situation in 1978 was so difficult and what the exact

situation in 1978 was.
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2. 1. CHINESE TRADITIONAL ECONOMY

“Traditional China” can be defined to belong to an era from 1127 (an invention of a Chinese
advanced irrigation) to 1911 (the end of the Chinese monarchy). It was a period (at least until
1820) of Chinese dominance in East and Southeast Asia. In 1820, China had one third of world
GDP and its living standards were on a world average. In this way, China was one of the most
important economies in the world. During this time, entrepreneurial and competitive behaviours
rooted into the Chinese mentality. This aspect of Chinese culture was very helpful during

economic development in 1980s and 1990s and transiting into the system of market economy.

2. 1. 1. Agriculture — the cause of a market structure

Traditional economy in China was based on agriculture with small-scaled households. Chinese
population and economic growth accelerated when a highly sophisticated system of irrigation
was invented in the region of Lower Yangtze River. It enabled increasing population by 0.4%
per year, which was a very fast growth for a premodern society. It resulted in the population
becoming one third (380 million) of the world population in 1820. This system had a very high
average product per unit of land, which was necessary, because only 15% of China’s land is
arable. But at the same time, an average product per unit of a labour force was low. A lot of
labour force was needed to keep this intensive land system working and to keep the economy
running. A lot of workers were needed to supply farmers by essential products and services

(Naughton, 2007).

2. 1. 2. Market structure and mentality of Traditional China

In a Traditional era, a majority of population was concentrated in countryside along large rivers
(the Yellow River, the Yangtze River and the Pearl River) or in the Southeast China, where
enough water is brought by monsoons every year. It was not too different from nowadays as it
is seen on Map 1. This densely populated rural society was based on a specialized small-scale
households and thick network of markets. The most important market was a water transport of
food to Northern China (especially Beijing). Very significant businesses were also an export of

tea, silk and porcelain.
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These businesses were huge and important, but there was no automatization of manufactories.
There were numerous little suppliers in every market (agriculture, water transport, textile, iron
tools, wine, tea, sugar, silk, etc.). There were no plantations or large estates at all. Everything
was produced by microenterprises. Everybody was part of a market. So, the business sense
could be soaked by a whole society, not only by a minority of large entrepreneurs. These
markets lasted in China until the beginning of twentieth century, while Europe switched into
more mechanised capital-intense production in manufactories during eighteenth and nineteenth

century.

There were highly competitive markets with an easy entry and frequent exit. Every household
was a part of this highly competitive and commercialized countryside, so the society absorbed
an entrepreneurial behaviour and sense for a competitive market. Traditional society was able
to use very sophisticated and innovative institutions. Banks allowed merchants to transfer funds
nationwide. Legal institution (such as courts or merchants associations) helped resolve disputes
and support market networks. Middlemen for commercial transactions were used very often.
Written contracts were usual during transactions. And paper money was one third of total
money circulation. This Chinese traditional society had a large sense for a business and was

able to create a complex market environment with a large dynamic.

2. 1. 3. Crisis of traditional economy

This economy brought to a whole society sense for a business and entrepreneurship, but it was
not able to defend China from a crisis in the nineteenth century. Population growth pushed
traditional China into limits, which were raised by traditional technologies. By the end of
eighteenth century, all arable land in China was being already farmed, traditional economy
wasn't able to provide population enough food and the maintenance of crucial irrigation system
deteriorated. In nineteenth century, China wasn’t able to make any development and it just

existed. Every shock could knock China down. And it happened during Opium War in 1839.

Britain crushed China and forced them to cede Hong Kong and open five ports to foreign
control. China tried to take ports under control again. It led five wars during nineteenth century
and lost each of them. New reparations and yielding more ports (up to 80 ports) to foreign
countries were devastating (Lovell, 2011). China was in a huge crisis and western powers

contributed to it. It displayed the economic performance - In 1913, GDP declined to 9% of the
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world GDP and GDP per capita was only 40% of the world average. It was a huge decrease
since 1820. This national humiliation caused that foreign contact and political opening is still

sensitive issue in China.

2. 1. 4. Economic development

There was one positive side of this foreign interference. In 1895, China was forced to accept
foreign investments, which were not allowed until then and which were crucial for a

modernization.

Modern light industry (mainly textile industry) in Treaty Ports was created by foreigners, but
relevant skills spread around and Chinese business-thinking inhabitants were able to learn it
quickly (in 1930s, 78% of factory output in these ports was from Chinese-owned factories).
Treaty Ports gained higher importance after the revolution in 1911 - during the era of Traditional
China. It deepened the links to maritime China and to foreign trade partners. It was essential
for reforms in 1980s and 1990s when economic development was driven by opening through

maritime trade, which could be restored on these links.

In 1930s, Japan was preparing for a war and they invested into heavy industry and railroads in
Manchuria, which was under Japanese control. There, industrialization grew 14% annually
between 1936 and 1942 (Naughton, 2007). Although it was a pure exploitation with all
consequences for a local population, at least this construction in Manchuria (region with largest
deposits in China, chiefly coal and iron) was able to run the Chinese economy after World War

IL.

Government of Kuomintang invested into education and agriculture modernization. Literacy
increased and school system worked. Chinese students (before the World War II it was more
than 100 000 students) studied abroad and gained better education. Mao Zedong’'s China was
able to improve this system and raised the Chinese human capital to the high level. China was
still poor, but population was more educated. The basis of heavy industry was laid and
connection with maritime China and foreign partners was strengthened. After World War 11,
Chinese government confiscated Japanese and collaborator factories, so state had two-thirds of

modern industry, banks and transportation.
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2. 2. MAO ZEDONG’S PERIOD

After World War II, communist government completely changed the economic and political
direction of the country. Links with outside world were minimized and focus was shifted from
maritime provinces (Lower Yangtze, Pearl River delta, etc.) to Manchuria and inland provinces
(Sichuan, Guizhou, etc.). There, China concentrated on military facilities or heavy industries,
which are intensive on capital and technologies, and abandoned labour — intense sectors as light
industry and agriculture. China didn’t have the highest technologies and it took years to put
factories into operation. Capital was tied up without any economic return. China ignored light
manufacturing, which had relatively high yields and suited China more. Although industrial
output was increasing by 11.5% annually and industry’s share of GDP rose from 18% to 44%
during the Mao Zedong's period, the quality and added value of the products was very low.
International competitiveness of Chinese products was extremely low and Mao Zedong’s China
was biased towards autarchy. Although these numbers about the nominal growth of the
production of (highly inefficient) capital goods were a Chinese pride, they were almost

meaningless for bringing a steady real development.

2. 2. 1. Mechanism of Chinese command economy

In 1956, China was already firmly following the path of a command economy system according
to a Stalin’s centralised model. During the next twenty years, it was rebuilt many times, though
still being very cautious to the introduction of private property and private entrepreneurship.
Sometimes it was a unique Chinese model and sometimes an orthodox Soviet model.
Sometimes it was a raw command system and sometimes a command system with few elements

of free market (mainly in countryside).

In general, free market was virtually destroyed in the majority of China. Prices and quantities
were directed by a government in Beijing or by local government officers. Prices lost their
significance as a signal of a resource allocation. Chinese command economy system was based
on a price control, state ownership, assigned production targets and a mobility restriction. There
were two population systems — the rural and the urban systems. In the countryside, state-owned
communes (large agriculture cooperatives) owned land and every rural dweller worked there.
Government set a quantity and a price of a production target, where quantities were usually

very high and prices very low. Government collected a lot of food for a low price and it didn't
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care much about the countryside at all. It was a kind of an exploitation. Rural population was
very poor and it was left almost without any social benefits, such as a pensions, health care, etc.

It was very vulnerable to any kind of a disaster.

Food was very cheap as well as a majority of raw materials, so wages in urban state-owned
factories could be low without any significant decreasing of living standards of urban dwellers.
With respect to the low labour and material costs and the high prices of state-owned factories’
products, government revenues were high and China had a fiscal power to run new investments.

In this system, rural population had the largest economic and social burden of the development.

Very important was the mobility restriction for rural dwellers. Without this, rural people could
migrate into cities to find better jobs and the whole system would collapse. And it happened in
1960 during the Great Leap Forward strategy, when Mao Zedong shifted millions of peasants
to factories and raised the compulsory deliveries of food. Countryside produced less and
submitted more to the government. Almost no food was left for rural population and a huge
famine emerged. More than 30 million people died — mainly in Sichuan (where the mortality
was at 11%). In 1961, Chinese government admitted a necessity of an action and called back
20 million workers to agriculture (Chan, 2001). In 1960, Nikita Khrushchev tried to warn China
against famine, but Mao Zedong didnt listen to him, so USSR called back their advisers. After
the crisis was suppressed, Mao Zedong never trusted USSR again and relations between USSR
and China were never restored. But this conflict was mainly political (ideological) and not so

much economic.

2. 2. 2. Rising of human capital

Undoubtedly, Mao Zedong’s China had a lot of very serious political, social and economic
issues. But there was at least one benefit, which helped Deng Xiaoping’s government to reform
the command system. Mao Zedong’s China increased rapidly the human capital of Chinese
population. Government was investing fairly substantial funds into education and health care
infrastructure throughout this period. Although the Culture Revolution shut down universities
and restricted the highest level of education, the primary education spread significantly.
Literacy increased rapidly during this era. According to data from a world bank, literacy rate

was 66% in 1982 (Table 1). There is no world’s data for 1982, but according to figures from
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1990, China had probably higher literacy rate than middle income countries in 1982. It is great

result for a poor country and it was very helpful for economic development in a post-1978 era.

Literacy (%) 1982 1990
World 76
China 66 78
Low income 46
Lower middle income 59
Middle income 71
Upper middle income 82

Table 1: Literacy (%)

Source: data.worldbank.org

China performed even better in the development of a health care sector, which had positive
effect on human capital. During Mao Zedong's period, China invested largely to a health care
system and these investments were directed mainly to lower-income population. In 1960, life
expectancy was at the level of 43 years, which represents position between low income country
and lower middle income country — it is expected position for China. During next eighteen
years, Chinese life expectancy steeply increased to the level of 60 years in 1978 (Diagram 1),

which is above upper middle income countries.

Increasing of human capital was partly driven by “danweis”. Danwei was a state-owned work
unit in cities and it was like a microstate inside China. It was a place, where Chinese urban
residents were born, studied, worked and died. Danwei was responsible for a health care,
pensions, education, low-cost housing and job security. Every danwei had to care about its
workers and their families. During the peak of the danweis, they ran 70% of schools in China
and 40% of hospitals. Health care and education was a danwei’s responsibility and they cared
about it properly. These urban work units have their part in the success of rising human capital

during Mao Zedong's period.
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Diagram 1: Life expectancy at birth!

Source: data.worldbank.org

It is very difficult to compare China during Mao Zedong's period to any group of states (via
income level, development, etc.) and it is very difficult to describe its position somehow. China
was a closed self-contained outlier in every direction and it didn’t follow any measuring scale.
It was caused by an enormous power of the dictatorial government on a Chinese population,
Mao Zedong's intransigence and fighting inside the communist party, which led to
contradictory policies. After stabilization in post-1978 era, China converged to becoming a

more “normal” country today.

2. 3. Conclusion

China was in a very difficult position in 1978. Country had no real competition. Quality of

products was poor and prices were divested from being an economic signal for a market

! In a general way, an increasing of life expectancy accompanied by a decreasing of a birth rate causes a
population aging (Mankiw, 2015). China significantly increased a life expectancy in 1960s and in the same time
the Chinese birth rate sharply decreased. China controls the population growth by a growth policy and it causes

the significant aging of the Chinese population.
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allocation of resources. China was a closed country without significant maritime commerce.
Thus the GDP per capita in nominal dollar terms was low as it is shown on Diagram 22. Huge
investments pushed household consumption out. There was a lack of consumer products and a
rationing system was installed to control the excess demand. Employment creation was slow,
because funds were invested into heavy industry, which was a capital-intense sector, services
(mainly commerce) were declining and there didn’t emerge any new arable land for agriculture.
Due to a migration restriction, rural-urban gap was widening. Urban residents were being paid
higher, so urban households had higher income than rural households. This was even intensified
by one child policy, which was installed primarily in cities, so urban household had fewer
members than rural one and had higher income. Although the mobility restrictions were

gradually removed, the gap still exists today.
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2 During the period of Mao Zedong, the level of Chinese GDP per capita was behind the lower-middle income
countries. At the end of the first period of reforms, China was at the level of lower-middle income countries and
during the second period of reform, China was closing on upper-middle income countries, which resulted in

2015, when China had higher GDP per capita than upper-middle income countries (Diagram 9).
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The situation wasn't easy, but there were some positive legacies from the past. After 1978,
China gradually returned to a light manufacturing and maritime trade. They returned to the
well-known pre-1949 economic policy and the economic structure more proportional to
Chinese factor endowments. The memories on Treaty Ports under foreign control were very
sensitive. But after such an exhausting Mao Zedong's period, China was prepared to come back
to opened economy. The SEZs (Special Economic Zones, e.g. Shenzen near Honk Kong,
Zhuhai near Macau, etc.) re-established maritime links with old trade partners. They were as
Treaty Ports, but they were under Chinese control. Opened economy and light manufactory
were not unknown territories for China as well as a partial return to small-scale household
businesses and enterprises. They knew it very well from the pre-1949 era and they returned

there to seek after a relatively stable time-tested economic structure.

Broadly speaking, human capital® was high and drove the productivity, which is one of the most
important factors of any economic development. Chinese business mentality, health care,
education and experience rose a human capital to the high level, which was able to have a

positive effect on productivity in the conditions that emerged during post-1978 reforms.

3 Human capital, physical capital, technological knowledge, etc. runs the productivity. The most important part
of the human capital is education. Producing human capital requires investments into teachers, libraries, student
time, etc. (Mankiw, 2015). This is exactly what China did through Danweis (urban state-owned working unit).
But the productivity couldn’t emerge during Mao Zedong’ period, because the mechanism of the communist

command economic system in fact suppressed the labour productivity.
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3. Market transition and post-1978 reforms

In this section, I am going to describe an economic, social and political environment of post-
1978 period, which enabled a transformation of Chinese human capital into a higher
productivity. I am going to describe the most important reforms which led to a high productivity

and a rapid economic development.

Reforms in a post-1978 era could be divided into two periods. The first period was from the
start of the reforms in 1978 and it lasted until 1993, when Zhu Rongji became responsible for

the economic reforms.

The first period was characterized by a gradual dismantling of the command system and a
simultaneous installing of the market economic system. Competition was created through a
reduction of a state sector, a decreasing of the entrance barriers and an introducing of a free
market. During this period, China was able to control the whole process and to drive the
transition under central-planning institutions. The economic development was stressed, while
democratization political reforms were eclipsed. This Chinese approach gave China a relative
stability, which was crucial for the economic development. Chinese high human capital could

be released in this stable environment and it was able to improve a labour productivity.

The second period - began in 1993 and still continues - focuses on centralization. It is a shift to
tougher regulations, higher banks” responsibility and an improving of the tax system which

corresponds more to a free-market scheme (Gewirtz, 2016).

3. 1. The first period of reforms (1978 — 1993)

After Mao Zedong’'s death in 1976, Deng Xiaoping became a new Chinese paramount leader
and Zhao Ziyang became a premier. They urged an economic growth without any significant
threatening of instability. In this sense, they decided to start the reforms in a countryside, where
the command system wasn’t rooted as deep as in urban areas, so the core of the economy was

going to be stable.
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3. 1. 1. Communes’ reform

A government’s reform of communes was performed in two steps. In the first step, the
government diminished the quantity and raised prices of the production targets, so the pressure
decreased and communes relieved. In the second step, government gave a larger autonomy and
power to communes. Communes were able to utilize it properly and they completely changed
the agricultural scheme. They rented more land to farm households and they gave a larger
decision-making power to them. Farm households were able to manage their production and to
make own decisions connected with their land. Households farmed their land, harvested it and
then they gave a certain quantity of a production to communes. Basically, China returned to the
traditional agriculture system when famers gave a part of their production to their “landlords”.
Communes diminished their own power in the countryside and their role resembled to

traditional landlords (Naughton, 2007).

The production targets were relatively low and the farm households knew it in advance. They
could sell the rest of the production on the free markets, which were in the countryside quite
common. After the reform, households had a large incentive to increase productivity and to
wake the business sense up. This delicate business mentality wasn 't wrenched during the Mao
Zedong's period, because the countryside was pushed aside and the government focused mainly
on the urban area (Rawski, 2011). This aspect of Chinese human capital increased the
agriculture production. The rural farm households started to behave like in the traditional era.

This was historically familiar situation and a great situation for the Chinese mentality.

A jump of the agricultural production was quite big. Since 1968, the importance of the
agriculture in a structure of GDP was declining constantly. The reform stopped this drop and it
was able to jump over three percentage points (Diagram 3). It was a large change in the first
year of the reforms. During the Mao Zedong’s period, the government tried to suppress any
kind of entrepreneurial behaviour. Although the focus was directed to the urban area, the
propaganda in the countryside was still quite heavy. After the reform, farmers had to think about
the production of different plants, about an allocation of the labour. They had to behave
according to a market. The environment was changed from communes” direct orders to a self-
sufficient planning of the households and rural dwellers had to adapt to this change. And they
managed it very well and very fast. This was possible because the business sense was rooted in
the farmers” mentality as it shows the agriculture jump. A surge of the agriculture lasted until

1984, when services started rise and they were reducing an importance of agriculture and
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industry in GDP structure. After the reform, the agriculture was able to provide enough grain
for Chinese population in the beginnings of 1980s and China had free hands to start an economic

development.
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Source: data.worldbank.org

3. 1. 2. Dual-track system - principle of the gradual transition

The success of the agriculture reform inspired Zhao Ziyang to use the principle of the dual-
track system in other sectors. This mechanism was the core of the gradual transformation of the
economy and it was the reason, why the transformation run smooth and there was no economic
collapse like in Russia in 1990s. The mechanism was based on the government’s regulation of
production targets. Chinese state-owned factories had to submit a certain amount of the
production and the rest could be sold in a free market. Government was able to control the
importance of a free market by increasing or decreasing the production targets - if a quantity of
the production target was lower, state-owned factories could sell more products in a free market,

the amount of products in the market increased and the importance of the market rose, and vice

4 The GDP can be divided by the producers into three sectors - services, agriculture and industry. This separation
brings a view on the importance of each sector and it is able to show the structure of the economy. If it is

displayed in time, it shows the structural changes and a developing path of the country.
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versa. The government kept quantities stable, so with a rising production, the importance of the

planning economy was decreasing and the importance of the free market was increasing.

A communist propaganda of Mao Zedong, which was directed also against private enterprises,
was tougher in an urban area than in countryside and the business or entrepreneurial mentality
was suppressed much more than in the countryside. This gradual transformation enabled urban
enterprises to slowly recall the behaviour and to start thinking entrepreneurial again. The
entrepreneurial thinking was necessary, because the state-owned enterprises were driven more
by market incentives and less by government orders. The approach gave them time to adapt to
new settings. Enterprises needed to act in a way of profit maximization. In 1990s, the
production targets, which were demanded by the government, began to decrease and the

importance of the plan was being minimized.

3. 1. 3. Economic stability — the cause of high investments and

development

The Ziyang's gradual approach runs the transition in a very smooth way and it secured a relative
economic stability, which is crucial for any economic development. The beginning of Chinese
transition in 1980s was significantly controlled by planning institutions, which were able to
shift the economy from a capital-intense production (heavy industry) toward a labour-intense
production, which corresponds more to a Chinese factors endowment®. Through a lowering of
the production targets, China also reduced a government share of GDP toward households, so
they had a higher amount of resources. As a consequence, the government was not able to run
investments at the previous level, so it was important to replace them by savings from
households to keep the development running. China held wages at the relatively low level, so
the consumption of households grew far behind the production (Kornai, 2014). Since 1981, the
ratio of consumption to GDP was decreasing and reached the lowest point to the incredible low

level of 35.5% in 2010 (Diagram 4).

> The Heckscher-Ohlin theorem predicts that a country should export commodities, which use its abundant
factors, and it should import commodities, which use its scarce factors (Krugman, Obstfeld & Melitz, 2012). In
this sense, China shifted its production from capital-intense commodities to labour-intense commodities, which

with international-trade opening helped economy to growth.
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Nevertheless, the households” income grew in a nominal figures and Chinese population had
more economic opportunities, so they behaved in a more entrepreneurial way. They were
habituated to live in tough times; therefore they were willing to postpone their consumption for
future earnings and to secure their children. The willingness to save the incomes is the
contribution of Chinese mentality and a relative economic stability. Chinese dwellers started to
think more about a utilization of their higher resources, which resulted from the market
behaviour and a larger economic opportunity to act entrepreneurial. Population was habituated
to “tighten their belts”, so they wanted to utilize the higher income to secure their children. The
economic stability was able to convince them to trust in the economic performance of the
country, so they were not afraid to save their capital for the future. These aspects of the Chinese
mentality, the utilized opportunity (given by reforms) and the cautious approach to transition
had a side effect in the increasing of households” savings, keeping high investments and pushing

economic development forward.
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¢ GDP can be divided into four components according to various types of spending — Consumption, Investments
(it can be described by Gross Capital Formation), Government Purchases and Net Export. This results in an
identity: Y = C + I + G + NX (Mankiw, 2015). In a period from 1970 to 2014, the net export has values from
0% to 5% (5% was a peak in 2006) of GDP. It means that the rest from the Diagram 4 is mainly share of the
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The economic stability and higher incomes run savings and investments, which with a proper
utilization are able to run an economic development. The ratio of a gross capital formation and
GDP was at very high level during the Mao Zedong's period and it tended to be even higher. It
reached the highest point at the level of 48% in 2010. Almost half of the GDP was used to
increase production that year. During the Mao Zedong’s period, the savings were invested into
sectors, in which China had no comparative advantage and which were unprofitable. In a post-
1978 era, the focus was shifted toward labour-intense sectors and the investments had a high
added value. Products from a light industry had high demand from foreign markets which (with
opening of the economy) run the GDP upward.

3. 1. 4. Chinese and Russian approach to the transition

Zhao Ziyang was very cautious during reforms. China was exhausted by radical changes in
economic direction, which resulted into catastrophic failures during the era of Mao Zedong.
The Culture Revolution, the Big Push Strategy, the Great Leap Forward strategy and the
resulting big famine in 1960 represented precedents of instability and China didn’t want to
allow any strategic failure in a post-1978 era. China was able to manage the transition in a
gentle way, because the government kept an absolute power over the country. There were no
significant political reforms, which could destabilize economic reforms and ruin the stability-
investments development mechanism. In economic way, the Chinese approach was more
successful and more beneficial for the development than Russian approach (which resulted in
a huge depression in 1990s). The difference in the approaches was done by different settings in

the beginning of the reforms.

Russia in the beginning of 1990s was in a different positon than China in 1978. In Russia, the
political reforms preceded the economic reforms, while in China it was in an opposite way. It
is the main reason of the different attitudes of Russia and China. The political regime in USSR
felt apart and an immediate shift from a command economy toward a free market was necessary

for a new government of the Russian Federation. They freed prices as they tried to instantly

Government Purchases. The share of the Government Purchases was rather stable and it didn’t change much

during this period.
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install a free market. This resulted in a huge drop in a value of the capital and in increasing of
interest rate to the level of 200% (Kahn, 1998). The domestic investments were very limited as
well as investments from abroad. There was a negative economic development during 1990s.

The results of reforms are very different between China and Russia.

In the 1990s, Russian GDP growth was negative with the lowest point at -15% in 1992 (Diagram
5). The average annual GDP growth has value -3.7%. It is a deep depression caused by a “Big
Bang” strategy. Russia was able to start an economic development after almost 10 years from
the beginning of reforms, while in China an average annual growth of GDP was 9.7% in the
first twenty years of reforms. It is really an unbelievable number and it is one of the reasons
why Chinese reforms are studied in a large scale through today and why there is still a large
attention about this phenomenon. China is non-transparent country and an origin of statistics is
at the Chinese statistical bureau, so the statistics are suspected to be less reliable. But still, the

real annual GDP growth would be higher than 7% and it is an incredible success.
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7 The poor countries tend to grow much steeper than the more developed countries — it is called the catch-up
effect (Mankiw, 2015). The effect was very helpful for China during their growth, but their approach was more

important as it can be seen from the graph, which compares two poor countries with different approaches.
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3. 2. The second period of reforms

Although Deng Xiaoping and Zhao Ziyang were able to bring a relative stability into Chinese
political and economic environment, there were still some macroeconomic cycles
(accompanied by sharply decreasing of the capital productivity) during 1980s. In 1989, one of
macroeconomic imbalances sparked a political crisis, which became known as a Tiananmen
Square Protest. These tensions were triggered by economic reasons (primarily by a high
inflation), but it was rooted in a fact that political reforms left far behind the economic reforms.
About a million of Chinese protested at a Tiananmen Square in 1989 and they wanted a
democratization of China. Zhao Ziyang was removed from a power as he refused to make a
military response and was placed in a house arrest. Afterwards, the Tiananmen Square Protest
was suppressed by Chinese army and subsequent economic reforms were led without Zhao
Ziyang and Deng Xiaoping. Jiang Zemin became a new Chinese paramount leader and Zhu
Rongji was responsible for economic reforms. A period of centralization, strengthen market

institutions and regulations started.

3. 2. 1. Regulations and downsizing of state-owned enterprise

The dual-track system, which was crucial during reforms in 1980s, virtually lost its importance,
because the share of production targets was rapidly decreasing during 1990s and it became
almost insignificant in a production process. A production was led by profit incentives and
enterprises had to behave according to a market. Markets were introduced and Chinese
population had a lot of incentives to behave by their business sense and this accelerated the
labour productivity and the economic development. But the economy was also decentralized,

regulatory systems were feeble and this was an obstacle for a further development.

During the reforms in 1980s, the government shifted resources from itself to the population and
this fiscal capacity was missing. In 1978, government’s fiscal position was 35% of GDP and in
1995 it was only 11%. China gradually implemented a unified modern tax system, which was
able to solve the most serious problems of a fiscal policy. This system was primarily based on
a nationwide unification of the system and on a broader tax base (17% value-added tax)

(Naughton, 2007).

Tougher regulations influenced also banks and financial system. Banks were forced to stop

supply state-owned enterprises by cheap credits, so the enterprises became responsible for their
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economic performance and bankruptcy was a real option, now. Higher competition, more
efficient tax collecting and bank austerity contributed to a downsizing of state-owned
enterprises. Only productive enterprises survived and the Chinese production was more
efficient and more productive. The labour productivity increased and this significantly

accelerated the economic development.

These steps also slowed down the money supply expansion, slowed down inflation and made it
more predictable. The price stability was one of the most important goals for the government
and it peaked in 1997, when China managed to suppress the inflation under 5%? as it shown in
the Diagram 6. These steps were recommended by James Tobin and Janos Kornai in conference
held by Zhao Ziyang in 1985 (Gewirtz, 2016). China accepted these advise and made
corresponding moves. Since 1998, prices were relatively stabilized around levels, which could

indicate a healthy development.
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8The inflation can be a sign of an economic growth. On the other hand, a deflation can be sign of a recession.
These principles are described by the Classical Model of Aggregate Demand and Aggregate Supply (Mankiw,
2015). But the inflation should be proportionate to keep a healthy development and it shouldn’t be too high. In
this sense it was important to supress the inflation in 1990s as it was recommended by Janos Kornai in 1985. The
Diagram 6 also shows huge drops in a price-growing process, which were caused by the two crisis — a

Tiananmen crisis in 1989 and the Economic Recession in 2008.
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Reforms in 1990s brought a quite large shock for the social certainty of population.
Employment uncertainty was established for the first time since 1949. Population became less
sheltered and they had to be more self-sufficient and self-reliant. The most influenced group
were the state-enterprises workers. They were privileged during the Mao Zedong's period - the
Danweis (state-owned urban work units) gave them a certainty of an education, a health care,
pensions, a job, etc., they had higher incomes and much better living standards. Now, they lost
most of their certainties. For Chinese population, it is one of the most visible differences
between reforms in 1980s and 1990s. In the Zhao Ziyang era, reforms were covered by a
command system with all of its social benefits so the reforms became known as “reforms
without losers”. In the Zhu Rongji’s era, command system was dismantled together with a lot
of its social benefits, so population had to be more self-sufficient and living standards of

population groups were slightly reshaped

3. 2. 2. Opening of Chinese economy during reforms and a trend of
opening in Xi Jinping's era

One of the most important factors of Chinese economic development was opening of the
economy, a focus on Maritime Provinces, the establishment of SEZs (Special Economic Zones)
and a shift of resources to a light industry, which is more suitable for China than a heavy
industry due to its production factor endowment, and which had a larger demand in world
markets. This is the Heckscher-Ohlin type of specialization based on bringing the structure of
tradable sector closer to the structure of factor endowments. China knew this economic structure
from a treaty-ports era - in the second half of nineteenth century and in the first half of twentieth
century, China quickly learnt from foreign powers (primarily Great Britain), how this system
works. An opening and a light industry in Treaty Ports brought modernization and run a
development (primarily in the first half of twentieth century). This was a great precedent and

China soon turned ahead to this time-tested economic strategy.

Chinese export and import was decreasing or stagnating during the Mao Zedong's period. Since
1978, the economy started opening and the ratio of export (or import) and GDP increased.
Although there were some drops during the reforms, an economic opening was relatively stable

in a long term. A big depression of export and import started in 2008 and lasted for two more
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years (Diagram 7). The depression was caused by a financial crisis in Europe and the USA.
These two markets were essential for China and the drop was inevitable. In 2011, China
overcame the worst consequences of the depression but just in 2012, Xi Jinping became a new

paramount leader of China and he installed a new economic strategy.
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In 2013, Xi Jinping announced a new Chinese economic strategy, which is known as “One Belt,
One Road” plan. This is a policy underpinning the outflow of Chinese capital abroad. Xi Jinping
is going to re-establish overland and maritime routes to Europe. This involves improving of
ports in the South China Sea, in the Indian Ocean, in the Mediterranean Sea and in the Red Sea;
modernization of roads, rail links and energy pipelines in Central Asia, in the Middle East and
in Europe. This ambitious plan is powered by a desire to extricate China from a western
influence and to export Chinese economic and political power abroad (Stokes, 2015). China is
reducing an international trade with Europe and with the USA and is focusing on Asia and
Africa. This has a negative effect on Chinese export or import and it is one of the main causes

of a decreasing of an annual GDP growth (Diagram 5).
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Nevertheless, there are other important factors, which caused the export to be more expensive,
which led to the GDP growth decreasing. Chinese wages are rising and the Renminbi is
appreciating in comparison to USD since 1994. It leads to higher FDI outflows and more
expensive export. The growth of export also clashed with the sluggish growth of external
demand. According to a Chinese export orientation, these aspects have a negative effect on

Chinese GDP.

3. 3. Growth of a labour productivity

In 1986, an average amount of workdays in an agriculture sector decreased by 27% in
comparison with 1979 and the agriculture output rose by 35% during the same time. Depending
on other aspects, it implies a rise in labour productivity to the level between 35% and 48%
(Rawski, 2011), so in agriculture, the productivity increased significantly. As I have described
above, the reasons were based in a high human capital (especially business mentality), more

opportunities, and stability.

But there were difficulties with the urban state-owned enterprises. They were inefficient,
because they were not willing to respond on the market pressures. They didn’t want to manage
the production on the basis of market’s incentives and they run their production primarily in an
old way depended on government demand, subsidies or bank loans. It resulted into issues with
overheating and inflation in 1985. At a conference, which was held by Zhao Ziyang in 1985,
Janos Kornai recommended a tighter macroeconomic control with regulations to suppress the
inflation, make state-owned enterprises more productive, which would accelerate the economic
development (Gewirtz, 2016). Zhao Ziyang’s corresponding steps resulted into an acceleration

of a growth of a labour productivity.

In 1980s the growth of a labour productivity was below the average of advanced economies,
but in 1990s Chinese productivity was far above and the highest growth was during years 2001
to 2007 (this is also confirmed by my results, which are shown in next chapter). This
acceleration was based in a tighter regulation of banks and a stricter taxation during 1990s and
2000s. During the period between 1970 and 2007, Chinese average growth of productivity was
the eighth highest in the world (behind Japan, Malaysia, Honk Kong, Singapore, Taiwan,
Botswana and South Korea). With respect to the fact that the estimate is influenced by years of

stagnation in 1970s, it is a great result for China (Chatzimichael & Tzouvelekas, 2013).
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It is estimated that a growth of productivity is formed from 30% from improvements in a human
capital. In other words, any increase in a value of a human capital has an important positive
effect on the increase in productivity. A human capital is very important for an economic
development and China had it at a very high level in 1978. It is crucial that it was primarily at
the level of the middle-income or low-income class. China was a developing country and the
economic development was driven by the middle and lower class of Chinese society. The most
important part of the development rested on them and it was crucial, how they would be able to

deal with it. They were able to use their high human capital and they managed it excellently.

3. 4. Conclusion

During the reforms, China was able to release its productivity potential and launch an expanding
economic development. A gradual approach to the transition was essential. It secured a relative
stability, high saving rate and high investments. During the reforms, China could depend on a
high human capital of middle and low classes, which was rooted in the Mao Zedong's period.
The reforms opened perfect opportunity for a Chinese entrepreneurial mentality, which was
able to accelerate the productivity and the development. High human capital accelerated the
labour productivity growth, which was one of the highest in the world and which is responsible

for the Chinese development.

Although China made a great step to a market system, the transition is still far from complete.
Regulatory institutions are not fully independent, the acquisition of financial capital is still
formed depended on the credits from state-owned banks, the property rights are not transparent,
banks still produce a lot of nonperforming loans, which can lead to a big depression, economy
is politicized and corruption is very high. China’s internal political environment is highly non-

transparent. The gap between rural and urban dwellers is huge and a mobility is still restricted.
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4. Production function and productivity

In the previous parts, I showed the roots of the Chinese human capital up to 1978 and I described
conditions, which were crucial for a transformation of the human capital into a labour
productivity growth during the reforms. In this part, I am going to obtain figures of the Total
Factor Productivity for years 1962 - 2014. The TFP (Total Factor Productivity) should display
trends of the “whole productivity” of the Chinese economy and I am going to analyse them with

respect to the trends of the labour productivity, which were describe above.

4. 1. Methodology

A productivity is formed by a physical capital, a human capital and a technical change
(Chatzimichael & Tzouvelekas, 2013), but it is also correlated with a political, a social and an
economic environment. It is a complex concept and it is very difficult to directly measure exact
figures. But I am going to obtain them indirectly. I have based the methodology on a theoretical
principle of the Cobb-Douglas production function (Cobb & Douglas, 1928), which use capital
(K), labour force (L) and Total Factor Productivity (TFP)’ to describe a GDP (Y).

Y, = TFP « K& + LP (1)

However in the command system, an influence of a market demand is reduced and a supply is
directed by planning institutions. Therefore a change in a strategic direction of planning
institutions can change productivity of the capital - the same amount of capital can produce a
different amount of GDP according to the government’s decisions about a required production
targets. China underwent significant economic structural transformations since 1949 and radical

changes in economic strategies were often. These changes were accompanied by huge

? According to OECD’ s definition of the Multi-Factor Productivity, which is a synonym for the Total factor
Productivity, the TFP reflects the effects of technical and institutional changes in management practices, brand
names, organizational change, general knowledge, network effects, adjustment costs, economies of scale and the
effects of imperfect competition. It is a measurement of a productivity change above the contributions of

quantitative changes in capital and labour.
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investments (I), which can be used as a proxy variable of the short-term changes and it could
make the model (2) more compact. Because of the structural changes, the TFP is different for

every year (t).

Y, = TFP + K&« 15 I )

The methodology of collecting the TFP is simple - the GDP will be regressed on a stock of
physical capital, labour force and investments. To run the regression, the multiplicative power
form of the model can be simplified, so I used a first-differences logarithmic transformation. A
logarithmic form (3) transformed the model to a form linear in coefficients, which can be
regressed easily. The first-differences form (4) is more useful for an analysis of the TFP,
because the annual changes of a logarithmic transformation of a variable are approximately
(according to the Taylor’s logarithmic series) the annual percentage changes of the variable

(Pedace, 2013).

In(Y;) = In(TFP;) + o x In(K;) + B *In(L;) + y * In({;) 3)
Aln(Y;) = AIn(TFP;) + a = Aln(K,) + B * Aln(L;) + y * Aln(I;) €))
Aln(Y;)~ Aln(K;) + Aln(L;) + AIn(l;) (5)

After the regression (5) of the new transformed model, I obtain the residuals (7) of a composite

error term (v, ), which will represent the percentage growth of the TFP and a simple error term

(ue)-

Aln(Y,) = @& Aln(K,) + BAIn(L,) + 7AIn(l,) + 7, (6)
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Nevertheless, there are some potential complications while applying this quite unorthodox
method. The Chinese economy went through structural changes of extraordinary intensity,
which can be in conflict with the technical condition of ceteris paribus in time. This can cause
a bias of the estimates and residuals. I made two steps to reduce this bias. I added the proxy
variable of these changes (investments) to the model and I run the regression independently for
two periods (for years 1963 — 1978 and 1979 — 2014), that are presumed to be subject to
different institutional conditions. The model is the same for both periods, so I can compare both
series of the TFPs. Anyway, the model is going to be still endogenous, because the significant
variable (the TFP) is omitted, so the estimates and residuals could be biased. During the analysis

of residuals, I have to take these factors into consideration.

The Chinese case is very specific, so I had to use a very unusual method. This method is quite
risky, but I would like to show another possibility of obtaining approximated figures of the
TFP. The results of this experiment are very favourable and they display the reality in a very
good way. According to the Friedman’s Methodology of Positive Economics, these results can

justify the possible conflict of my methodology and theory.

4. 2. Data

In the regression, the first-differences logarithmic model is used. I had two possibilities to
collect data of annual changes of logarithms. I could obtain the annual nominal quantities of
the variables, which I can transformed, or I could use the Taylor’s approximation and I could

directly take percentage annual changes of the variable.

For a GDP variable, [ used data of an annual percentage growth rate of GDP. For an investment
variable, [ used data of an annual nominal Gross Capital Formation, which I transformed. These
two datasets are from World Bank’s database (data.worldbank.org). For a capital variable, I
used data from Long and Herrera’s article (Long & Herrera, 2016). I converted the capital
dataset into USD by official exchange rates (Table 5). All variables are in USD, now.

The labour force variable contains data about amount of employed working ' people in Chinese

economy. The dataset had to be combined from two sources, because neither of them was able

10 A total population contains labour force and people, which are not in labour force (children, retirees, etc.).

Labour force is the total amount of workers including both the employed and unemployed (Mankiw, 2015).
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to cover required years. Faqi Shi’s!! paper (Shi, 2005) includes data about total amount of
workers for years from 1960 to 2004 and the World Bank s dataset covered years from 1991 to
2014. However, the data from World Bank describe a total labour force, which includes both
employed and unemployed people. 1 adjusted these values with respect to the official
unemployment rate (Table 6) to obtain figures of employed people. To get a complex dataset,
I adjusted the World Bank’s data according to the average relative difference of these two
datasets (2.9%) and I used these values to extend the Faqi Shi’s dataset for years from 1991 to
2014. This new composite dataset includes nominal amount of working people in Chinese
economy (Table 4). I transformed it into a first-differences logarithm form, which I am going

to use in the regression.

year Aln(Y,) Aln(Ly) Aln(K:) Aln(l)
1963 0,1030 0,0278 0,0101 0,3985
1964 0,1818 0,0403 0,0357 0,2779
1965 0,1695 0,0331 0,0701 0,2770
1966 0,1065 0,0388 0,0916 0,2095
1967 -0,0577 0,0333 0,0451 -0,2916
1968 -0,0410 0,0351 0,0467 0,0152
1969 0,1694 0,0402 0,0561 0,1171
1970 0,1930 0,0357 0,1077 0,4272
1971 0,0706 0,0339 0,1046 0,0948
1972 0,0381 0,0065 0,1745 0,0575
1973 0,0776 0,0220 0,2107 0,2538
1974 0,0231 0,0194 0,0957 0,0497
1975 0,0872 0,0212 0,1392 0,1796
1976 -0,0157 0,0173 0,0220 -0,1133
1977 0,0757 0,0139 0,1122 0,1475
1978 0,1167 0,0195 0,1881 -0,0288
1979 0,0760 0,0215 0,1614 0,1404
1980 0,0781 0,0321 0,1155 0,0231
1981 0,0517 0,0317 -0,0619 -0,0246
1982 0,0893 0,0353 -0,0377 0,0177

' Mr. Faqi Shi is a Director of Division of Natural Resource and Environment Accounting,

Department, National Bureau of Statistics of China.

National Accounts
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1983 0,1084 0,0249 0,0291 0,1159
1984 0,1514 0,0372 -0,0747 0,1926
1985 0,1344 0,0342 -0,1244 0,3002
1986 0,0894 0,0279 -0,0570 -0,0623
1987 0,1169 0,0288 0,0233 -0,1078
1988 0,1123 0,0290 0,1012 0,1801
1989 0,0419 0,0182 0,0768 0,0555
1990 0,0391 0,0252 -0,1627 -0,0504
1991 0,0929 0,0019 -0,0300 0,0926
1992 0,1422 0,0152 0,0480 0,2126
1993 0,1387 0,0129 0,0600 0,1458
1994 0,1305 0,0121 -0,2905 0,1608
1995 0,1095 0,0118 0,1500 0,2323
1996 0,0993 0,0154 0,1170 0,1284
1997 0,0923 0,0124 0,1043 0,0528
1998 0,0784 0,0109 0,0949 0,0495
1999 0,0767 0,0109 0,0862 0,0410
2000 0,0849 0,0132 0,0813 0,0865
2001 0,0834 0,0031 0,0884 0,1567
2002 0,0913 0,0052 0,0950 0,1112
2003 0,1004 0,0066 0,1088 0,2129
2004 0,1011 0,0098 0,1161 0,2178
2005 0,1140 0,0083 0,1229 0,1205
2006 0,1272 0,0070 0,1476 0,1745
2007 0,1423 0,0075 0,1753 0,2680
2008 0,0965 0,0031 0,2325 0,3007
2009 0,0940 0,0038 0,1606 0,1763
2010 0,1064 0,0160 0,1523 0,2021
2011 0,0954 -0,0008 0,1911 0,2177
2012 0,0786 0,0072 0,1624 0,1131
2013 0,0776 0,0074 0,1503 0,1186
2014 0,0730 0,0059 0,1238 0,0791

Table 2: Data used in the regressions
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4. 3. Regressions and tests

According to the mechanism, which 1 described above, I run the regression
Aln(GDP;)~ Aln(K;) + Aln(L;) + Aln(l;) for two periods (1963 — 1978 & 1979 —2014). I run
tests!? for heteroscedasticity, serial correlation, multicollinearity and correlation between

capital and investments.

In the first regression, Labour and Investments are significant, Capital isn't. This just shows
the huge structural changes of the economy. During structural changes there were two sectors
in Chinese economy — developing (productive) and stagnating (unproductive). The investments
went mainly to the productive part of the economy, so it is very significant for growth of GDP.
But Capital consists both sectors, so it is less significant for a GDP growth. All results of all
tests are favourable. All VIFs are lower than 2.5, which indicate that there is no multicollinearity
issue in the regression. According to the Cameron and Trivedi’s test, there is no evidence about
a presence of a heteroscedasticity. With a significance level equal to 0.05, the Breusch-Godfrey

LM test showed that there is no evidence of a serial correlation up to five lags.

Source 55 df M5 Number of obs = 16
F( 3, 13) = 22.50

Model .163406255 3 .0544e68B752 Prob > F = 0.0000
Residual .031465353 13 .002420412 R—-squared = 0.B385
dj R-sguared = 0.8013

Total .154871608 16 .012179476 Root MSE = .0492

Y Coef. Std. Err. t P>t [55% Conf. Intervall]

K .1287604 .158852 0.81 0.432 -.2144185 .4719393

L 1.2151 .6551631 1.85 0.086 -.2002935 2.630494

I .25935041 .07142 4.11 0.001 .13%2106 .4477976

Regression 1: Regression (1963 — 1978)

121 run the regressions and all tests in Stata 13.0. I computed VIFs (variance inflation factors) to test a
multicollinearity — if VIF is larger than 10, than the regression has an issue of a multicollinearity. To check a
heteroscedasticity, I used a Cameron and Trivedi’s test, because it tests a skewness and a kurtosis as well. I used
a Breusch-Godfrey’s test to check a serial correlation. I run it for one to five lags independently to obtain proper

results.
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In the same way as in Regression 1, all variables are statistically significant (or insignificant)
in regression for years from 1979 to 2014 (Regression 3). All VIFs are lower than 2.1, so there
is no evidence of a presence of a multicollinearity. With a significance level equal to 0.05, there
is no evidence of a serial correlation up to five lags. The Cameron and Trivedi’s test showed

that the regression has a heteroscedasticity issue, so I run the regression with robust standard

CITOrS.
Linear regression Number of obs = 36
F( 3, 33) = 127.01
Prob > F = 0.0000
R-sguared = 0.9046
Root MSE = .03265

Robust

Y Coef. 5td. Err. t P>|t] [65% Conf. Interwval]
K .0692332 .0833651 0.83 0.412 -.1003744 .2388407
L 2.733267 .4175521 6.55 0.000 1.883751 3.582783
I .3468527 .0764016 4.54 0.000 .1914126 .5022929

Regression 2: Regression with robust standard errors (1979 — 2014)

I was concerned about a high correlation between growth of investments and capital, so |
calculated correlation coefficients of these two variables. For years 1963 — 2014, the correlation
coefficient is equal to 0.2. For the first and the second regression the correlation coefficients
are equal to 0.05 and 0.3, respectively. These results supported tests of VIFs and it confirmed

that there is no significant correlation between percentage changes in capital and investments.

4. 4. Results

Except an issue with a heteroscedasticity in the second regression, which I covered with robust
standard errors, results of all tests are favourable. Therefore, I was able to collect proper
residuals. These figures represent percentage annual growth of the Total Factor Productivity!?.
I assumed that in 1962, a level of the productivity was 100%, so after a reverse transformation,

anominal value of the productivity in 1962 was equal to e®. Since I had a starting point in 1962,

13 In fact, the composite residuals of the regressions represent also simple error terms. Nevertheless, 1 ignored
them in this part because the model is quite proper and the error terms should have expected value close to zero.



4. Production function and productivity 45

I was able to transform (8, 9) all residuals (annual changes of logarithms of TFP) into nominal

annual figures (Diagram 8).
In(TFP,) = In(TFP;_;) + AIn(TFP,) (8)

TFP,; = exp(In(TFP,)) )

These figures are not nominally important, because they don’t display real Chinese figures of
the Total Factor Productivity. They just display annual trends of the Total Factor Productivity,
which are better seen at this form. We can calculate percentage differences between years, but

we can’t see exact nominal figures of the TFPs.

Chinese nominal Total Factor Productivity
3,58
3,38
3,18
2,98
2,78
2,58
2,38

2,18

N g O 00 O N < O 0 O o <& O 0 O o & W 0 O N & W 0 O N <
O O W O I~ I~ N IS I 00 00 00 60 0 O OO O O O O O O O O «d «d
a OO O O O OO OO OO 0O oo o 0o o 6O 0o o 6o o 60 O O O O o o o o
L B o B I o D o R o B o B o R o B o B e R 5 T e R o B o IR o I o B o N o\ AN o A o VAN o\ RENN o VNN o VAN & i o |

Diagram 8: Chinese nominal Total Factor Productivity

4. 5. Analysis of the Chinese Total Factor Productivity

According to the results of the regressions, there were only six years during the Mao Zedong's
period, when the Chinese TFP increased — 1964, 1965, 1969, 1970, 1977 and 1978. To analyse
the results (Table 3), [ am going to go through all years and find out the reasons of the changes.

The TFP decreased by 4.9% in 1963. It is a result of the Great-Leap-Forward strategy and the
resulting famine. In next three years, Mao Zedong run a new development strategy called the

Third Front. In the first two years of the strategy, the Chinese TFP increased by 4.7% and 3.8%,
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respectively. The strategy brought huge investments into poor neglected inland provinces
(mainly Sichuan, Guizhou, Yunnan, etc.), which resulted in an increase of the productivity in

these regions.

year The annual change of the | year The annual change of the TFP
TFP [%] [%]
1963 -4,90% 1989 -3,23%
1964 4,66% 1990 -0,10%
1965 3,89% 1991 577%
1966 -1,39% 1992 2,36%
1967 -1,84% 1993 4,86%
1968 -9,41% 1994 6,18%
1969 7,89% 1995 -1,38%
1970 1,04% 1996 0,45%
1971 -1,19% 1997 3,28%
1972 -0,92% 1998 2,48%
1973 -5,08% 1999 2,68%
1974 -2,74% 2000 1,33%
1975 -0,91% 2001 1,45%
1976 -0,63% 2002 3,19%
1977 0,11% 2003 0,09%
1978 7,72% 2004 -0,91%
1979 -4,26% 2005 4,10%
1980 -2,56% 2006 3,74%
1981 -2,21% 2007 1,67%
1982 -1,06% 2008 -3,24%
1983 -0,19% 2009 1,14%
1984 -1,20% 2010 -1,81%
1985 -5,45% 2011 0,89%
1986 3,88% 2012 0,85%
1987 7,39% 2013 0,58%
1988 -3,63% 2014 2,10%

Table 3: The annual change of the TFP [%]

In next eleven years (1967-1977), Mao Zedong launched the Cultural Revolution, which should
revive a revolutionary spirit. In fact, this was a period of a political repression, a social
disruption and a factional fighting inside the communist party, which caused a deadlock of the

government. According to my results, the TFP decreased in average by 2.7% annually
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(excluding years 1969 and 1970). The TFP grew only in 1969 and 1970, when Mao Zedong run
the New Leap strategy, which was focused on high investments into the military facilities.
People were urged to tighten their belts and give everything for a production. The TFP rose by
7.9% in 1969 and 1% in 1970, but the population was exhausted after that.

Mao Zedong died in 1976. The deadlock, which was created by the Mao Zedong during the
Culture Revolution, was broken. The political conditions lightly loosened and China started to

make development steps. It resulted in an increase of the TFP by 7.7% in 1978.

The TFP was decreasing constantly until the end of the 1980s. But by the end of the first reform
period the TFP already equalled the peak from the Mao Zedong's period. Although the labour
productivity was increasing since 1978, the capital productivity was pushing the TFP down.
Due to a price loosening, the demand started to be directed by consumers; whose demand
differed from the government’s demand, therefore the capital began to be less productive in a
short-run. It took seven years until the structure of the capital adapted. In 1986, the TFP started
to increase, but it was soon ceased by social unrests, which resulted into the Tiananmen Protest

in 1989.

The labour productivity was increasing constantly since the beginning of the reforms and during
the second reform period, a structure of the Chinese capital was more favourable to the market,
so the TFP started to sharply increase in this period. It resulted in a high average annual growth
of the TFP (calculated for years 1993 — 2008), which was equal to 2.2%. It was decelerated
only in 1995 and 2004, when China suffered from a higher inflation. This productivity increase
was correlated with a high market opening. China had larger contact with a more developed
technologies and mechanisms, which supported the productivity. In 2008, China was hit by
consequences of the Financial Crisis, which decreased an international demand. An export
reduction decreased the TFP in 2008 and 2010. However, China found an alternative market in

South Asia, so the productivity was already fully recovered in 2014.

In 2014 the TFP was larger by 30% than the Chinese TFP in 1962. Since 1977 until 2014, the
TFP increased by 45% and since 1985 until 2014, the TFP increased by 59% (Table 7). These
figures confirm a huge economic development and a large increase of the productivity of capital

and labour.
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5. Conclusion

Since 1978, China has performed an amazing economic development. An increasing of a
productivity, which was significantly formed by transformation of human capital accumulated
in the previous long-run period, was very important during this period. Chinese human capital
was very high in 1978 (relative to other developing countries with similar GDP per capita)
because China was able to adopt a large sense for a business and entrepreneurism during the
Traditional era. In addition, Mao Zedong's period brought a functioning system of a health care

and education for a lower class of the population.

During the reforms, China was gradually turning to the familiar economic structure (labour-
intensive products, international trade, free market (which still isn’t complete, yet), etc.). The
Chinese “gradual” approach to the market transition was very important for economic
development. The dual-track system secured a relative economic and social stability, and the
government encouraged a relative political stability. It helped raised the saving rates of
households, which transformed into investments and economic development. This political and
economic environment started to be favourable for a Chinese entrepreneurial mentality. As a
result, the human capital could be transformed to productivity, accelerating the economic

development even more.

Although Chinese labour productivity increased since 1978, the decreasing marginal
productivity of capital pushed the total productivity down until the end of the 1980s, partially
because a structure of a capital had to adopt to an increasing importance of changing structure
of final demand. Since 1990, Chinese productivity has been constantly increasing, decelerated
only in 1995, 2004 and during the Financial Crisis. Since 1977 until 2014, Chinese TFP
increased by 45%, which is very high figure, confirming a huge increase of the productivity

during the reforms.
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Table 4: Labour Force Variable

Source: data.worlbank.org & Shi, 2005

year | Workers (Faqi | Labour Force | Workers (WB) | Adjusted Labour Force
Shi’s paper) (WB'’s data) Workers (WB) | Variable
1963 | 304 000 000 304 000 000
1964 | 316 510 000 316 510 000
1965 | 327 170 000 327 170 000
1966 | 340 120 000 340 120 000
1967 | 351 630 000 351 630 000
1968 | 364 200 000 364 200 000
1969 | 379 150 000 379 150 000
1970 | 392 920 000 392 920 000
1971 | 406 480 000 406 480 000
1972 | 409 150 000 409 150 000
1973 | 418 260 000 418 260 000
1974 | 426 440 000 426 440 000
1975 | 435 560 000 435 560 000
1976 | 443 160 000 443 160 000
1977 | 449 350 000 449 350 000
1978 | 458 200 000 458 200 000
1979 | 468 150 000 468 150 000
1980 | 483 400 000 483 400 000
1981 | 498 970 000 498 970 000
1982 | 516 890 000 516 890 000
1983 | 529 910 000 529 910 000
1984 | 550 000 000 550 000 000
1985 | 569 130 000 569 130 000
1986 | 585210 000 585210 000
1987 | 602 330 000 602 330 000
1988 | 620 030 000 620 030 000
1989 | 631 390 000 631390 000
1990 | 647 490 000 647 490 000
1991 | 654 910 000 645 035 504 630 199 688 648 731 074 648 731 074
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1992 | 661 520 000 654 895 789 639 833 186 658 647 851 658 647 851
1993 | 668 080 000 665 456 534 648 154 665 667 214 028 667 214 028
1994 | 674 550 000 674 951 877 656 053 225 675 344 849 675 344 849
1995 | 680 650 000 683 685 679 663 858 794 683 379 946 683 379 946
1996 | 689 500 000 695 031 065 674 180 133 694 004 790 694 004 790
1997 | 698 200 000 704 441 984 682 604 283 702 676 657 702 676 657
1998 | 706 370 000 712 175 657 690 098 212 710 390 950 710390 950
1999 | 713 940 000 719 956 928 697 638 264 718 152 721 718 152 721
2000 | 720 850 000 729 490 391 706 876 190 727 662 293 727 662 293
2001 | 730250 000 735 540 448 709 060 993 729 911 341 729 911 341
2002 | 737 400 000 742 455 842 712 757 608 733 716 658 733 716 658
2003 | 744 320 000 749 740 411 717 501 572 738 600 121 738 600 121
2004 | 753200 000 756 305 157 724 540 342 745 845 870 745 845 870
2005 762 608 154 730 578 613 752 061 700 752 061 700
2006 767 136 988 735 684 372 757 317 597 757 317 597
2007 772 098 426 741 214 489 763 010 330 763 010 330
2008 776 125 592 743 528 319 765392 199 765 392 199
2009 779 867 875 746 333 555 768 279 925 768 279 925
2010 781 054 640 758 404 055 780 705 365 780 705 365
2011 790 183 028 757 785 525 780 068 646 780 068 646
2012 795 863 202 763 232 811 785676 114 785 676 114
2013 801 790 592 768 917 178 791 527 633 791 527 633
2014 806 498 521 773 432 082 796 175 300 796 175 300
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Table 5: Official exchange rate [Yuan per USD]

Source: data.worldbank.org

year

1964

1966

1968

1970

1972

1974

1976

1978

1980

1982

1984

1986

1988

1990

1992

1994

Official exchange rate [Yuan per USD]

2,46180946

2,46180946

2,46180946

2,46180946

2,24506696

1,96120000

1,94140000

1,68360000

1,49840000

1,89254167

2,32004167

3,45279167

3,72210000

4,78320833

5,51459167

8,61874267
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1996

1998

2000

2002

2004

2006

2008

2010

2012

2014

8,31417500

8,27895833

8,27850417

8,27695750

8,27680083

7,97343833

6,94865500

6,77026903

6,31233283

6,14343409
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Table 6: Unemployment rate (% of total labour force)

Source: data.worldbank.org

Year

1981

1983

1985

1987

1989

1991

1993

1995

1997

1999

2001

2003

2005

2007

2009

2011

Unemployment rate (% of total labour force)

3,8

2,3

2,0

2,6

2,3

2,6

2,9

4,3

4,2

4,0

4,3

4,1
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2013 4,1
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Table 7: Percentage change of TFP2914 and TFP; [%]

year Percentage change of TFP214 and TFP; [%]

1997 22,5
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Regression 3: Regression (1979 —2014)

Source 55 df M3 Number of obs = 36
F( 3, 33) = 104.25

Model .333432918 3 .111144306 Prob > F = 0.0000
Residual .035180737 33 .001066083 R-sqguared = 0.9046
BAdj R-squared = 0.8959%9

Total .368613655 36 .01023%268 Root MSE = .03265

¥ Coef. 5td. Err. t P>|t] [95% Conf. Interwvall]

K .0692332 .0536085 1.2% 0.2086 -.0398348 .1783012
2.733267 .344%9824 7.92 0.000 2.031385 3.435139

I .3468527 .04%958679 6.94 0.000 .24515%823 .4485132
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Diagram 9: GDP per capita (current US$): 1960 - 2015

Source: data.worldbank.org
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