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ABSTRACT

Manufacturing industry is the pillar of a nation' s economy, but compared with
developed countries, China' s manufacturing industry is still facing a large gap in
the aspects of core technology, innovation, product quality and the international
competitiveness. As an important goal of the transformation and upgrading of China'
s manufacturing industry, it should complete the transition from factor driven to
innovation driven, from scale expansion to the promotion of quality and efficiency,
catching up with and leading the intelligent manufacturing trend by getting rid of
depending on low cost, constantly absorbing the international advanced technology
and innovation, and striving to master the core technology. In addition, it should
build and perfect the multi-levels training system for multi-types talents including
skilled talents, cultivate excellent artisan spirit, promote the fine management and
manufacturing.

There have been many researches on human capital development in domestic
academic circles, but most of them are about the theory of human capital, about the

relationship of the human capital investment and production efficiency, and about
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the relationship of the human capital investment and income distribution. Most of
them discuss the status quo and the problems, and few of them have combined the
skilled human capital investment and the transformation and upgrading of China' s
manufacturing industry together. Based on the human capital investment theory and
under the background of the transformation and upgrading of China' s manufacturing
industry , this study makes deep analysis on the skilled human capital investment and
accumulation problems in China, analyzes the incentive mechanism of the skilled
human capital investment, and explores the methods and ways to improve the skilled
human capital investment and accumulation level with reference to international
experience.

The study found that the skilled human capital investment can improve the
per capita GDP and per capita manufacturing output. In fact, there has been lack of
skilled human capital supply in many countries of the world in the process of the
transformation and upgrading manufacturing industry. It is estimated that the global
shortage of the skilled talents has reached 10 million, and the shortage of skilled
workers and highly skilled talents is particularly serious. This book will analyze
the shortage of the skilled human capital accumulation and investment in China
in comparison with the advanced industrialized countries under the background
of the world-widetransformation and upgrading of the manafacturing industry. By
comparison, the amount of manufacturing industry workers in China is the first of
the world, but the proportion of skilled workers is quite low, and the proportion of
unskilled workers is comparatively high. moreover, there' s a huge gap compared
with the developed countries in the aspect of the structure and the quality of the
skilled talents. This could be partly the reason why China' s manufacturing industry
is big in size but not strong in global competition. This also shows that our skilled
human capital investment is insufficient, and the accumulation of the skilled human
capital does not meet the needs of the manufacturing industry development, which
is not conducive to the transformation and upgrading of China' s manufacturing
industry.

In this book, DEA-Tobit model is used to calculate the effect of the skilled

human capital investment on enterprise production efficiency, pure technical
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efficiency and scale efficiency. The calculations showed that the vast majority of
the transformation and upgrading paths have no significant influence on enterprise
production efficiency, pure technical efficiency and scale efficiency. Only the
transformation and upgrading path of new products and services development at
the level of 5% significance, and the path of reduce the cost at the 1% level of
significance have positive influence on enterprise scale efficiency among the 8 kinds
of transformation and upgrading paths which this book mainly concerns. Skilled
human capital investment has different effects on enterprise production efficiency,
pure technical efficiency and scale efficiency through different transformation and
upgrading paths. For the enterprise production efficiency, the years of education of
skilled talents, the proportion of skilled talents and the proportion of skilled talents
in training have positive influence on enterprise production efficiency, but the
influence is not significant; the proportion of skilled talents with junior high school
or above has negative influence on enterprise production efficiency, but the influence
is not significant. On the pure technical efficiency, the proportion of skilled talents
and the proportion of skilled talents in training have significant positive influence,
the years of education of skilled talents has positive influence on the enterprise pure
technical efficiency, but the influence is not significant; the proportion of skilled
talents with junior high school or above has negative influence on enterprise pure
technical efficiency. The proportion of skilled talents and the proportion of skilled
talents in training have negative influence on enterprise scale efficiency.

This book studies the impact of skilled human capital investment on the
matching demand of skilled talents in the transformation and upgrading process
manufacturing industry of the . The analysis found that the enterprise' s training
plan, the establishment of the training base and the training investment increase can
reduce the shortage of skilled talents, and positively affect the skilled talents' value
creation, but the proportion of mid-level or above skilled talents negatively influence
enterprise' s personnel shortage degree, which means, the larger proportion of the
mid-level or above skilled talents, the higher degree of skilled talents shortage in
enterprises. In addition, if the enterprises have higher production value, they are

more likely to reduce the shortage of skilled talents. With the enterprises’ ownership
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changing from state-owned, collective-owned and private-owned, the shortage of
skilled talents is decreasing. The enterprises have higher shortage of skilled talents
if they apply higher technology, have larger number of patents, or provide better
pension security.

In order to improve the quantity and quality of skilled talents and to better the
structure of skilled talents, the investment on skilled human capital must be raised.
The investment on skilled human capital has a limited non-exclusive and limited
non-competitive characteristics, so it should be classified as quasi-public goods.
The government, enterprises and individuals or families are the subjects of skilled
human capital investment. All of them should bear the responsibility of skilled
human capital investment and get the appropriate return from their investment. The
government has preference on different kinds of human capital investment. The
government' s preference analysis framework on human capital investment shows
that the central government' s education supply preference will affect the local
government' s education supply preference. At the same time, the local government'
s education investment preferences are also influenced by their own conditions and
the spillover effect of education. Based on the analysis of several indicators such as
the number of skilled talents and the training institutions, their faculties, the student
and teacher ratio and the amount of investment, we can not find the governments’
investment preference on skilled human capital. This could be partly the reason of the
low level of skilled human capital investment and the shortage of skilled talents. In
addition, the governments' role and function in the vocational education will affect
the quality of skilled human capital investment, the performance evaluation guidance
will affect the governments’ incentives on skilled human capital investment, and
the institutional arrangements will also affect the governments’ efficiency of skilled
human capital investment. Because of the particularity of the cultivation of skilled
talents, enterprise plays an indispensable role in the accumulation and investment of
skilled human capital. Enterprise is not only the main body to recruit, train and use
skilled workers, but also an important part of skilled human capital investment. The
investment of skilled human capital brings positive externality, which may affect

the enterprise’ s decision on human capital investment. No matter from economic
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theory or practical experience, in order to promote enterprise’ s enthusiasm on
skilled talents training, we must use both the powers of government and the market,
to make the enterprise achieve the optimal from the individual aspect as well as from
the collective or socially aspect when the decisions on human capital investment is
made. So as to internalize the externalities of enterprise’ s investment on skilled
human capital, and the human capital investment could achieve a Pareto optimality.
In the process of the skilled human capital investment, the level of externality of
different training programs could be various, and the externality of “general project”
training is higher than that of “special project” training. Therefore, for the “general
project” training, the appropriate policies and measures should be formulated or
the compensation from the benefited third party should be made so as to realize
the internalization of the positive externality from the enterprise' s human capital
investment. Besides, we should actively explore the funds allocation system of
the skilled talents training under the existing mechanism and environment, and try
to avoid the enterprise undertake the excessive cost of training so as to earnestly
safeguard their benefits. Compared with the "general project” training, the state
supporting policy for the" special projects” training should be less. In addition, there
are other problems which may influence enterprise' s investment on skilled human
capital . Such as the imperfect mentoring mechanism of the skill inheritance, the
dynamic information asymmetry and the long-term training cycle, all these factors
may affect the enterprise' s investment incentives on the skilled human capital. The
individual or the family is one of the main supplier of the skilled human capital and
the investor of vocational education. Based on rationality and reality, The individual
or the family needs to consider the cost and the future income when they invest
on human capital. From the perspective of the individual or the family, the key
consideration for the human capital investment is whether this kind of investment
can realize the maximization of their benefits, including both monetary benefit and
non-monetary benefit. Through the Education - Age - Income curve, we can find
that the benefit gained from the vocational and technical education is relatively
low. In addition to the monetary benefits the, non-monetary benefits such as social

the status, the employment concept, the employment conditions and the occupation
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career development will also influence the skilled human capital investment.

The development of German manufacturing industry is a process from weak
to strong and continuous transformation and upgrading. “Made in Germany” is an
organic link of the industrial chain and the comprehensive economic system. Its
growth and development is the result of many factors. For example, the high level
of the skilled human capital investment and accumulation, the diversifying systems
of the skilled human capital investment and the skilled talents training, provide a
large skilled personnel with high quality for German manufacturing industry’ s
development from weak to strong, and laid the foundation for the taking-off of
German economy. The training of the skilled talents in Germany is due to its
vocational education system, especially the dual system of vocational education.
The success of the dual system of vocational education in Germany comes from
the joint participation of the government, the enterprises, the trade associations
and the individuals or the families, and so on. Because of the particularity of the
skilled talents training, the enterprise plays an important role in the skilled human
capital investment, and it' s the core factor of the German dual system of vocational
education, besides, it takes the main responsibilities and bears most of the cost
especially in the apprentice training and the skills training. The investment on
the skilled human capital will bring the externality inevitably. The key factor for
the success of German dual system of vocational education is to create a market,
through the integrated use of the two powers of government and market, the laws and
the regulations, the supervision of the trade associations, the efficient "Education
Chain Project" and Training Alliance' s series programs and other means, to achieve
the internalization of externalities induced from the enterprise' s investment on
skilled human capital, to change the external benefits of enterprise investment
into their own benefits, to realize the enterprise’ s cost and income balance on
the human capital investment, to achieve the Pareto Optimality of the enterprise’ s
human capital investment, to ensure the enterprise' s initiative on the skilled human
capital investment and thus to guarantee the qualification of skills of the individual,
the enterprise, the industry and even the nation.

In short, in order to further improve the skilled human capital investment and
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accumulation, under the guideline of the human capital investment theory, we need
to make a comprehensive analysis of the mechanism and the path for the skilled
human capital investment and accumulation with the three investment subject (the
government, the enterprise and the individual or the family) to be concerned. In order
to improve the quality and the quantity, and better the structure of the skilled talents,
we need to take series of approaches such as studying the investment incentive
mechanism, exploring the investment cost-sharing and benefit-sharing mechanism,

and so on.

Key words: skilled talents; investment; vocational education; transformation

and upgrading
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