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  Abstract 
The demand of mass customization driven by the surge of personalized demand 
has led to the appearance of modular production mode in manufacturing industry 
and the evolution of network. The closely related adaptive human capital system 
has undergone a similar process of modularization. In this paper, the functions 
and mutual relations of human capital cultivation subject are decomposed. Based 
on the perspective of system economy, the human capital cultivation system em-
bedded in modular manufacturing network is constructed by analyzing the mod-
ular expression form of human capital cultivation, and the development process 
and significant characteristics of its agglomeration, fission and network are ex-
plained. The cooperative operation mechanism between manufacturing human 
capital cultivation system and modular production system is expounded, and the 
operational countermeasures and suggestions are put forward based on theoretical 
analysis and practice of manufacturing transformation and upgrading in China. 

Keywords 
Division of labor evolution, cultivation of human capital, module production, co-
operation mechanism 

 
1. Question Raising 

In the midst of the China-Us trade war, the US imposed tariff barriers on us $60 billion of Chinese exports. Chi-
na has also responded by exempting some US imports from tariffs. The categories of goods that China exempts 
from tariffs include: basic goods such as aluminum waste, pork, fresh fruits, dried fruits and nuts; The United States 
has imposed trade sanctions on Chinese exports, including high-performance medical machinery, biomedicine, new 
materials, agricultural machinery, industrial robots and aviation products. Based on the theory that the types of 
goods involved in the trade war have broken the comparative advantage of international trade, the average produc-
tivity of the United States producing its inferior products will inevitably decrease, and the human capital cultivation 
system will also decrease, which will inevitably slow the evolution of the world economic division of labor. With 
the continuous innovation and widespread use of Internet technology, the transformation and upgrading of manu-
facturing industry with massive data, dense cloud computing and decentralized intelligent production as the core 
features is being carried out worldwide. The continuous refinement of division of labor promotes vertical decom-
position of vertically integrated enterprises, and the production has the characteristics of modularization. The evo-
lution of division of labor is bound to become the trend of world economic development. The value module of the 
evolution of division of labor is more suitable for the new consumption trend, and accelerates the tendency of per-
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sonalized and customized consumption. The reuse of value modules improves the efficiency of production, and 
promotes the traditional integrated industrial chain from modularization to network in the process of continuous 
research and integration. After complex decomposition and reconstruction, modularization production network is 
finally formed. 

Such protectionist measures by the United States will inevitably become a stumbling block to the division of la-
bor and modular production networks in the world economy. The essence of modular production is knowledge di-
vision. All economic actors shrink their business fields according to their own knowledge fields and strive to inno-
vate in this field (Li Xiang, 2008). In the process of its division of labor evolution, human capital is the medium and 
source power that transforms knowledge capital into productive forces and promotes and creates productive value. 
Production networking is essentially a dynamic process of re-matching production factors including material re-
sources, labor and human capital (Colin Clark, 1940). The distribution structure and internal structure of human 
capital in the evolution of division of labor are significantly positively correlated with the development of modular 
production network (Zhang Guoqiang, 2011). With the promotion of industrial structure adjustment, professional 
human capital has become increasingly significant to the growth of the secondary industry (Hu Chunlin, 2012). The 
high-level evolution of division of labor with “suitability” as an important symbol promotes the upgrading of in-
dustrial structure and the advancement of production network (Yang Shuang, 2009). Whether it is the reduction of 
energy and efficiency of traditional manufacturing industry, or the cultivation and rise of advanced manufacturing 
industry, especially the development of emerging industries under Chinese manufacturing, in the final analysis, is 
the evolution of division of labor, and the key is the demand and accumulation of human capital (Dou Zhengyan, 
2016). Previous studies mainly focused on the compatibility between human capital and industrial transformation 
and upgrading in the evolution of division of labor (Ma Xiaoqiang, 2015), the compatibility between human capital 
and industrial structure evolution (Zhang Guiwen, 2014), and the relationship between human capital accumulation 
and human capital structure and industrial transformation and upgrading (Tang Huiliang, 2014; Guan Huaping, 
2011) analyzed the role of human capital in industrial transformation. However, the generation mechanism and cul-
tivation system of “adaptive” human capital itself are rarely studied. 

Baldwincy (1997) pointed out that modularization is a strategy to effectively organize the production process of 
complex products, and the world economic development has entered a period of modular design, modular produc-
tion and modular consumption. Any mercantilist trade protection measures, will become the evolution of the divi-
sion of labor trend abandoned child. Luo Pinliang (2009) discussed the knowledge integration model of the evolu-
tion of division of labor and modular production network. Lei Ruqiao (2004) classified the modular production 
network organization mode and compared the operating efficiency of different organizations. The development of 
modular production networks makes mass customization possible. The modular division of labor of global industri-
al chain promotes the evolution of global value chain and impacts the development of manufacturing industry in 
China. Sun Lijun (2016) compared the performance of manufacturing transformation and upgrading of various 
countries in the evolution of division of labor based on global value chain; Zeng Fanhua (2015) analyzed the evolu-
tion path of the division of labor in manufacturing industry from the perspective of global value chain governance. 
Zan Tingquan (2003) pointed out that modular production should take the overall system as the background, and 
economic society is gradually evolving towards systematic economy, and modularization is one of its specific ma-
nifestations. If the category of “Made in China” is regarded as a subsystem of the economic and social operation 
system, its composition must be composed of several branch systems supporting its operation. Among them, mod-
ular production system is the “hardware” of its operation, and the cultivation system that provides human capital for 
modular production is the “software” of its innovation and development. In the evolution of division of labor, the 
quality and level of human capital are directly determined by its internal cultivation system mechanism. In order to 
describe the relationship between the two more clearly, the symbiotic relationship between the human capital culti-
vation system and the modular production system can be obtained without considering other factors temporarily. 

As shown in Figure 1, input factors can be regarded as investment in human capital, including physical capital, 
time, and psychological driving conditions such as cognitive level and demand motivation. Through the internal 
operation mechanism of human capital cultivation system, its output is human capital of different levels. If the 
quantity and structure of human capital match the structure and demand of modular production system, it can give 
full play to the capacity of human capital to improve production efficiency. 

This paper studies the human capital cultivation system and modular production network of the evolution of di-
vision of labor in the light of the inevitable slow evolution of the world economic division of labor in the reality of 
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sino-US trade war, pointing out that the trade war distorting the comparative advantage of the world economy is a 
foolish policy measure. Based on the viewpoint of system economy, using the modularization theory and method, 
trying to build adapted to the modular manufacturing network cultivation system of human capital, analyzes its op-
erational mechanism, elaborated human capital cultivation system embedded modular production network and 
promote the efficiency mechanism of action, and to a trade war with China under the background of transformation 
and upgrading of China’s manufacturing feasibility suggestions. 

 
Figure 1. The relationship between human capital cultivation system and modular production system. 

2. Construction of human capital cultivation system model of modular production network 
In human Capital Theory—Theoretical and Empirical Analysis of Education, Gary S. Becker (2007) made a 

comprehensive analysis of human capital investment, expounded the returns of educational investment at different 
levels and the impact of family environment and background on human capital investment, and pointed out that the 
return of human capital investment has lag. Since it takes time to improve people’s cognitive ability brought by 
education and training, the role of human capital level on modular production network is not obvious in the short 
term, and its mechanism can only be fully played in a long time (Lin Feng, 2012). The effect of human capital on 
modular production network is not only the supporting effect of human capital stock on industrial development, but 
also the continuous allocation effect of human capital structure on production network. Specifically, it can be di-
vided into three aspects: first, the accumulation effect of human capital investment; second, the allocation effect of 
human capital structure; third, the spillover effect of human capital into actual productivity. 

2.1. Human capital cultivates main body and its interrelation 
Human capital cultivation subject is the functional unit of human capital cultivation system, which can be di-

vided into three categories according to different attributes: knowledge, organization and strategy. Among them, 
the imparting and accumulation of knowledge is mainly realized through schools and scientific research institutions. 
The transformation of knowledge to skills in the form of organization is the responsibility of the enterprise. The 
government formulates development strategies to guide and support the human capital cultivation system. However, 
knowledge, organization and strategy must be realized by individual participants. Schools, research institutions, 
enterprises, governments and individuals have different functions and meanings in human capital cultivation. Their 
own abilities and interaction with other subjects jointly promote the evolution of human capital cultivation system.  
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Figure 2. Main body and relationship of human capital cultivation system. 

As shown in Figure 2, schools are the initial incubator of human capital. Through universal education and pro-
fessional education, it provides preliminary accumulation for the follow-up development direction of human capital. 
Due to the difference of education years and degrees, the initial evolution of human capital structure is promoted. 
The government’s investment in schools is stratified. The investment in basic education ensures the quantity of 
general human capital, the investment in higher education increases the output of heterogeneous human capital, and 
the investment in vocational education is targeted to ensure the output of skilled human capital. The actual teaching 
effect and quality of schools provide reference for government policy making; the cooperation between schools and 
enterprises provides a practical platform for the transformation of human capital from knowledge to skills. The in-
teraction between the two can reduce the friction cost of human capital in the early stage of employment and pro-
mote human capital to adapt to the working environment as soon as possible. University-research cooperation 
enables high-level human capital to focus on the research of knowledge in a certain field, and at the same time im-
proves the level of education in schools and the research and development capabilities of research institutions.  

The fostering subject with the function of knowledge transfer is research institution, but the difference lies in that 
research institution pays more attention to the comprehensive application of practical operation and knowledge. 
From this perspective, it can be regarded as the sublimation and professional refinement of school education. Gov-
ernment investment in research institutions will encourage research institutions to engage in directional break-
through research, which is conducive to technological innovation, and the social and economic changes caused by 
the popularization and transmission of innovation results will prompt the government to adjust the relevant strategic 
layout. Some research institutions are engaged in professional research to serve enterprises, promoting the technol-
ogical innovation of enterprises, while enterprises provide funds for research institutions, and accelerate the 
progress of scientific research. Therefore, it can also be regarded as a high degree of integration of school education 
and enterprise practice.  

An enterprise’s investment in human capital cultivation depends on its own economic strength and its expecta-
tion of return on human capital investment. Human capital in enterprises mainly obtains effective experience 
through “learning through work”, and improves professional skills through targeted professional training. The gov-
ernment uses relevant policies to regulate and guide the business behavior of enterprises and promote the internal 
human capital of enterprises to adapt to their work field and basic rules. Enterprise tax payment also provides ma-
terial support for the government’s further investment in human capital. 

The government is the main investment force of human capital accumulation, and its main function is overall 
planning and macroscopic coordination for the mutual relations between various subjects. Including education fi-
nancial investment, policy formulation, laws and regulations construction, infrastructure construction and so on.  

Individuals are the core of human capital cultivation. Different from other subjects, individuals have dual 
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attributes, which are both investors of human capital and beneficiaries of human capital. Individuals can choose 
according to social environment and their own needs for their own human capital investment, the kinds of depth 
and time, at the same time, whether for education, training or other investment to grow from the outside, eventually 
converge to individuals, and to their individual skills and potential give play to the role of human capital as a form 
of expression. In addition to the information transmission and interaction between the individual subject and other 
subjects, the individual subject also undertakes the function of integrating and feeding back the interaction between 
other subjects. The level of school education determines the actual situation of individual education and the initial 
knowledge reserve. The play and practice of individual ability will also affect the school’s teaching reputation and 
promote the school to improve its teaching quality. Enterprises provide working platform for individuals and pay 
compensation for human capital. The exertion of human capital creates value for enterprises and promotes their 
progress. The government provides policy and financial assistance to individuals, which makes the number of indi-
viduals who can obtain educational resources expand. At the same time, the actual number and structure of indi-
viduals who receive government subsidies and complete human capital investment prompt the government to adjust 
the investment direction and strategy. Research institutions provide practical opportunities for individuals with 
high-level human capital and contribute to technological breakthroughs while realizing personal value. At the same 
time, the cooperation between schools and enterprises enriches the knowledge composition of individual human 
capital; Partnerships between schools and research institutions provide opportunities for individuals to grow into 
professional human capital; the interaction between government and enterprises makes individuals adapt to the so-
cial environment and clarify the direction of development. The interaction between school and government pro-
vides choice for the level and intensity of individual human capital investment; the special cooperation between 
enterprises and research institutions promotes the professionalism of individual human capital investment; the co-
operation between government and research institutions also promotes high-level human capital to enhance the 
depth of research in professional fields.  

In addition to the integration of individuals to other independent subjects and the relations between two subjects 
as shown in Figure 2, the interaction between three subjects and four subjects also exists. In the information dock-
ing with independent subjects or simple relations between two subjects, the individual subject collects effective 
information and obtains effective experience from them. In the multi-directional interaction relationship, individu-
als also need to integrate and comprehensively process information, so as to complete integration and feedback.  

When discussing the cultivation of human capital, we should first consider the accumulation and evolution of in-
dividual human capital as an independent unit. Adult individuals have decision-making power and have different 
selection and evaluation methods based on their own cognitive level and experience for the cultivation of human 
capital. When examining the evolution of individual human capital, we should pay attention to the integration effect 
of individual on human capital cultivation. Besides the investment of material capital and time, we should also pay 
attention to the comprehensive influence of social feedback, emotion, need and motivation on human capital forma-
tion. 

When these economic entities jointly constitute an economic system, their internal structure and information are 
ignored and their functions and external connections are only considered, then the modular formal representation of 
them can be obtained: Modularity = (Modules, the relationship between modules) (Zan Tingquan, 2003). In the 
human capital cultivation system, we can regard these five subjects as five different modules with their own inter-
nal operating mechanisms and strong correlation with each other. 

2.2. Construction of human capital Cultivation system of modular production network 
2.2.1. Modular form of simple human capital cultivation system 

We define the formation mechanism of individual human capital as simple human capital cultivation system, and 
construct its modular expression form. Masahiko Aoki (2002) believes that there exists a module for processing 
system information, whose main function is to receive external information and the feedback information from oth-
er related modules, and make analysis, decision-making and even innovation based on it. In a simple human capital 
cultivation system, the individual agent has a similar function and can be regarded as the “commander” of informa-
tion processing. Thus, the individual becomes the core module in the simple human capital cultivation system. The 
government, schools, scientific research institutions and enterprises have their own independent and complex oper-
ating rules in human capital cultivation, and some of the rules are related to each other, which can be regarded as 
the branch modules supporting the operation of simple human capital cultivation system. 
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As shown in Figure 3, each module is composed of sub-functional modules belonging to itself, which interact 
with other modules in the system for information exchange and communication. Personal module is responsible for 
integrated processing, digesting and absorbing system information, and ultimately achieving the purpose of en-
hancing the value of human capital. If a large number of similar simple human capital cultivation systems are ga-
thered together, a cluster of simple human capital cultivation systems will be formed and cluster effect will be pro-
duced. 

 
Figure 3. Modularization and cluster development of simple human capital cultivation system. 

The operating conditions of the system are as follows: each functional module clearly defines its own division of 
labor and work content, receives and processes the effective information provided by related modules in time and 
provides feedback, and improves its own functions through information integration. The structure and function of 
each module determines its own performance, and the interaction between modules determines the overall opera-
tion quality of the system. 

There are three main forms of economic system operation: co-soft system, co-hard system and induced transfor-
mation between soft and hard parts (Zan Tingquan, 2003). In the human capital cultivation system, there is a com-
mon soft system: the basic functions of each main department are independent, schools focus on education, enter-
prises focus on on-the-job training that helps improve productivity, and research institutions focus on innovation 
achievements. For example, the government’s educational investment in schools can be aimed at higher education 
or basic education, and the change of its investment ratio will directly affect the output quantity of human capital at 
different levels. Similarly, school education can be carried out on campus, and at the same time, it can also coope-
rate with scientific research institutions and enterprises to provide students with more social practice opportunities, 
which will also lead to different types of talents produced by education. At the same time, the common hard system 
also exists: after a certain period of time, each economic entity forms a relatively stable mode of information inte-
raction and cooperation, they will focus more on the adjustment and improvement of their own functional modules. 
For example, enterprises improve human capital cultivation programs, increase human capital investment funds. 
What is interesting is the conversion between hard and soft systems. When targeted to the basic functions of each 
economic subject to introduce some easy to deal with the relationship, will promote the relationship between each 
economic subject also have corresponding changes. For example, if an individual learns a memorization method 
that is easy to master, he can not only improve his own learning efficiency, but also improve the actual results of 
school education. After the enterprise introduces some known employee management rules, its own material capital 
income can be improved, and the probability of beneficiary employees’ own investment in human capital cultiva-
tion also increases. Modular decomposition can make us more clear about the responsibilities and functions of each 
subject, and the overall planning idea of system economy helps us to strengthen the actual performance of the “hard 
part” of each subject, and increase our attention to the “soft part” of each subject, so as to promote the efficiency 
and flexibility of human capital cultivation system. 

2.2.2. The formation of human capital cultivation system of modular production network 
In reality, a large number of simple human capital cultivation systems in modular production network run simul-

taneously, and form different structures according to the quality, field and level of human capital actually produced. 
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The human capital with the same structure is suitable for the approximate production field and forms the organiza-
tional structure of human capital. A large number of human capital clusters in a certain field contribute to the im-
provement of efficiency and innovation breakthrough in this field. For example, a large number of talents with pro-
fessional backgrounds gather in “Silicon Valley”, which promotes the continuous progress of computer technology 
and enhances the innovation ability. In the process of human capital cluster acting on modular production and pro-
moting the evolution of production, its own development will also produce fission, human capital may become 
more professional (more high-level talents in the same field), or professional field transformation (talents originally 
engaged in research and development to management transformation). From this, new fields and innovations (new 
products and even new industries) may emerge. Cluster and fission occur interlacing in time and space dimensions 
and eventually form a huge network system of human capital cultivation. 

As shown in Figure 4, A represents the human capital operation system of an industry in the modular production 
network, and A1 represents its initial level. S1 and S2 are independent human capital cluster systems of two homo-
geneous enterprises. They have their own independent cluster advantages, which are manifested as different com-
petitive advantages of enterprises. Due to the homogeneity competition between modules, in information interac-
tion between the two companies and flow of human capital, promote A industry as A whole, technology and de-
velopment level of ascension, and extend to A more senior A2 level evolution, at the same time, the industry fun-
damentals prompted S1 and S2 has stronger competitive power of human capital, improving the quality of system 
of human capital level, This makes S1 and S2 evolve into S3 and S4 with more professional advantages. 

There is industry B related to A in the modular production system, such as upstream and downstream enterprises 
of the industrial chain. The human capital system of related industries has the nature of cooperative evolution. In 
Figure 4, A and B represent the human capital operation system of the two interrelated industries. S and T are the 
human capital cluster system of A and B respectively. Due to the cooperation and information exchange between A 
and B caused by industrial association, the human capital clusters inside A and B have A deep understanding of 
each other’s knowledge fields and business contents. When the division of labor of A and B industries is further 
refined and vertical decomposition is finally formed, the intermediate link C gradually becomes independent. Part 
of human capital cluster (S1) from A and part of human capital cluster (T1) from B are re-matched and combined to 
form A human capital cultivation system suitable for C corresponding to the vertical decomposition of industrial 
chain. 

Finally, consider the fission of human capital clusters. The essence of fission is innovation. The improvement of 
human capital ability and the change of knowledge structure bring technological innovation and derive new indus-
tries. Meanwhile, the development of new industries promotes the human capital system to match the direction of 
fission. As shown in Figure 4, D is the modular production system A and B is not related industries, has its own 
independent operation system of human capital, and at the same time have A, B two industry knowledge reserve 
industry C and D in some link after matching and transformation, E will create A new industry, new industries E 
presents the integration of the nature of the human capital system, with a stronger professional breadth and depth.  

The actual human capital cultivation system is constantly differentiated and reconstructed through real-time 
clustering and fission in modular production, and finally forms a human capital cultivation system network with 
multi-directional interaction relationship.  

The human capital cultivation system of modular production network has the following remarkable characteris-
tics: First, the human capital cultivation system shows the nature of embedding and co-evolving with modular 
manufacturing. With the change of modular production mode and field, the composition and running track of hu-
man capital system are also different, and the human capital system also promotes the specialization process of 
production and deepens the modularization degree through the process of agglomeration, fission and networking. 
Secondly, the optimization of the simple human capital cultivation system will enhance the actual utility of the 
overall system. This shows that the increase in quantity and quality of heterogeneous human capital can improve 
the operating efficiency of the whole cluster organization. Thirdly, with the establishment of modular production 
rules, the human capital cultivation system will spontaneously form adaptive operating rules, and will be adjusted 
and optimized with the change of actual production, with the characteristics of self-organization. Fourthly, the or-
ganization level and coordination of human capital system network affect the exertion of human capital effective-
ness. The more reasonable the layout of modular production network is, the stronger the internal coordination of 
human capital cultivation system will be, and the more fully the human capital capacity will be brought into play. 
Fifthly, the more complete the effective information transmission within the system and the deeper the effective 
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information interaction between the systems, the higher the operation level of the system. This is manifested in the 
data interaction of modular production space relations network. Real-time and effective data exchange and feed-
back can enhance module performance and improve the efficiency of the human capital system. Finally, the inte-
gration effect of embedded human capital cultivation system network is greater than the independent effect of sim-
ple human capital cultivation system.  

 
Figure 4. Human capital cultivation network system embedded in modular production process. 
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3. The Human Capital Cultivation System of the Evolution of Division of Labor is Embedded in 
the Operation Mechanism of Modular Production  

The important source of the evolution of division of labor is the agglomeration, fission and reagglomeration of 
the human capital cultivation system. Embedding modular production in the operation of the human capital cultiva-
tion system is actually the systematic unification of the modularization of production network and the coordination 
of organizational relations of all production links. Therefore, human capital cultivation system and modular pro-
duction network have different synergistic mechanisms in different stages and links of production.  

3.1. Selective accumulation mechanism 

Modular production demand for human capital is hierarchical, based on the human capital is one of the main 
factors to support the modular production sustainability, we will cultivate system of human capital can continue to 
provide manufacturing process that human capital is called human capital cultivation system embedded in the 
choice of the modular production accumulation mechanism manufacturing. The quantity of human capital accumu-
lation depends on the investment of human capital cultivation system as a whole. The government increases educa-
tion investment, schools expand the scope of teaching, and enterprises provide more internship opportunities, which 
will lead to an increase in the total investment in the human capital cultivation system, so that the population base 
that can access education resources will increase, and the actual number of human capital will be more. The selec-
tion mechanism has bidirectional characteristics: human capital has different educational background, cognitive 
level and interest preference. The diversification of the evolution of division of labor provides a wide choice space 
for human capital, enabling it to make employment choices according to individual differences, and realizing the 
push matching effect of human capital looking for production jobs. At the same time, enterprises in different pro-
duction modularization have different requirements for initial knowledge reserve and skill level, as well as different 
types of human capital. According to the content and category of production, the enterprise chooses the human cap-
ital suitable to it, and decides whether the human capital matches the modular production by the actual rules of 
production. This process is the pull matching effect of enterprise production on human capital. Under the effect of 
two-way selection, adaptive human capital is retained and non-adaptive human capital is eliminated, thus forming 
human capital accumulation with initial category difference.   

3.2. Collaborative configuration mechanism 

Rational allocation of human capital plays an important role in promoting economic growth and industrial up-
grading (Murphy, 1991). The process of labor division evolution of human capital system and modular production 
to promote the optimization of human capital allocation structure is called the cooperative allocation mechanism of 
human capital cultivation system embedded in modular production. Modular division of labor makes the initial 
human capital focus on the mastery and improvement of skills in a certain field, grow into more professional talents, 
and accelerate the modular agglomeration of human capital at the same time, and form different levels of human 
capital professional structure. The information interaction within the industry system enables knowledge transmis-
sion between professional structures at different levels, thus narrowing the capacity gap between different levels 
and promoting the common improvement of human capital at different levels. The flow of human capital in the in-
dustry based on information interaction makes the matching of human capital and production process more accurate 
and reasonable. The effective information exchange between different industries, no matter the cooperation be-
tween complementary industries or the competition between homogeneous industries, can promote the flow of hu-
man capital between industries, and ultimately make the most suitable person in the most suitable position. The 
circulating allocation of human capital by the cultivation system and the integrated allocation of human capital by 
the modular production work together to effectively improve the use efficiency of human capital.  

3.3. Innovate the transmission mechanism 
The level and matching degree of human capital can promote the technological progress and earnings of enter-

prises, which is conducive to the realization of industrial transformation and upgrading and economic growth (Guan 
Huaping et al., 2011). The evolution of labor division human capital cultivation system promotes the innovation of 
modular production technology in manufacturing industry and transforms the results of innovation transmission 
mechanism mainly in three aspects.  
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First, research and development of property rights technology and its transformation. The concentration of pro-
fessional human capital helps to concentrate resources to solve key problems and achieve technological break-
throughs. Modular organizational form can speed up the timeliness and authenticity of information communication, 
ensure that all links in the process of technical practice seamless docking and coordination, so as to complete the 
accurate transformation from technology to production; the second is the popularization and generalization of ge-
neric technology. After the skilled human capital within the industry grasps the generic technology, it accelerates 
the technology diffusion through the knowledge spillover generated by the flow of human capital within and be-
tween industries, so as to promote the technological level of the whole industry; Third, organizational innovation 
and transformation. The organization mode of modular production activities also has the characteristics of modula-
rization. The organization mode is constantly adjusted according to the actual production process and gradually 
forms an adaptive organization mode. The evolution and optimization of organizational patterns provide conditions 
for technological innovation, and evolve new organizational patterns to adapt to the results of technological innova-
tion, so as to promote the synchronized progress of production and management. 

4. Conclusion and Suggestion 
This paper introduce the process of cultivation of human capital of labor division evolution basic modular logic, 

analysis of the functions of each module is the main body and the mutual connection relationship, induces the mod-
ular production network cultivation system of human capital in the symbiosis network system, describes in detail 
the system from independent modules to the network process of labor division evolution, emphasize its 
self-organizing characteristic and mechanism of synergy. It is pointed out that the operation of the human capital 
cultivation system is embedded in the process of modular production and matches its gradual progress. The devel-
opment level of modular production and its relationship with the human capital cultivation system affect the 
process and effect of modular production transformation and upgrading. In order to cope with the impact of the Si-
no-US trade war and how to optimize China’s human capital cultivation system and promote the transformation and 
upgrading of “Made in China”, efforts should be made from the following aspects:  

4.1. Make clear the function and division of each main body of human capital cultivation system  
The modular decomposition of human capital cultivation subject first requires the performance optimization of 

each functional module itself. Therefore, each subject should clarify its main responsibility, strengthen the con-
struction of core functions inside the module, and promote the performance of the module. The government should 
optimize the investment structure of human capital, strengthen infrastructure construction and provide supporting 
services according to the actual changes of economic society. Schools should pay attention to the improvement of 
teaching level, strengthen discipline construction and pay attention to the training of professional talents. Research 
institutions should strive to improve the quality of RESEARCH and development and focus on breakthrough 
projects, while enterprises should optimize management, standardize production processes and enhance the practic-
al effects of “learning through work”. 

4.2. The cultivation of human capital should pay attention to the operation of micro field 
According to the operation mode of simple human capital cultivation system and the characteristics of labor di-

vision evolution human capital cultivation system, we should pay attention to the improvement of individual human 
capital accumulation and the play of practical ability, which suggests that we should pay more attention to the de-
velopment of individuals as human capital carriers in the micro field. The focus of consideration should be shifted 
from the continuous expansion of human capital material investment to the maximum play of human capital capac-
ity under the given conditions of material investment. Therefore, the government should invest in education ac-
cording to regional differences and actual human capital distribution, optimize patent rights division and patent 
protection system to ensure the realization of human capital investment income, so as to stimulate the enthusiasm of 
the beneficiary individuals to continue to invest in human capital. Enterprises should set up career development 
plans suitable for employees of different positions, pay attention to their physical and mental health and achieve-
ment levels, take effective incentive measures to create conditions for the full play of human capital potential. 
Schools should pay attention to the targeted practical operation of the theory taught, strengthen the interaction be-
tween school and enterprise, school and research, and provide channels for the transformation of knowledge to 
skills.  
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4.3. Strengthen relationship building and enhance the effectiveness of information communication 
Both the modular production network of manufacturing industry and the networked form of human capital culti-

vation system are built on the interaction and communication of a large amount of data and information. The dock-
ing of all aspects of modular production, the flow and transformation between human capital cultivation system, 
and the interaction between human capital cultivation system and modular production all rely on information as the 
transmission medium, conducting data, processing, feedback and finally realize the evolution of the system. There-
fore, it is necessary to strengthen the construction of the relationship network between the various systems, timely 
communication and feedback, promote the flexible conversion between the functional modules within the system 
and the timely docking between the systems, reduce the cost of friction, improve the utilization rate of information.  

Acknowledgments 
This study was funded by Humanities and Social Sciences Research Major Project of Education Department of 

Anhui (SK2020A0017), Research project of Anhui University of Finance & Economics (ACKYC21035). 

References 
Baldwin, C. Y. and K. B. Clark. (1997). Managing in an Age of Modularity. Harvard Business Review, 1997, 75(5), 

84-93. 
Baldwin, C. Y. and K. B. Clark. (2000). Design Rules: The Power of Modularity, 2000, vol. 1, Cambridge, MA: MIT 

Press. 
Baumgardner, James, R. (1988). The Division of Labor, Local Markets, and Worker Organization. Journal of Political 

Economy XCVI, (June 1988), 509-27. 
Card, David., and Alan B. Krueger. (1990). Does School Quality Matter? Returns to Education and the Characteristics of 

Public Schools in the United States. NBER Working Paper, May, 1990. 
Kiker, B. F. (1966). The Historical Roots of the Concept of Human Capital. Journal of Political Economy, 1966, 74: 

481-499. 
Li Donghong and Zhang Tingting. (2011). Ultra-modular Organization in Product Development System and its Impact 

on innovation: A case study on Toyota. China Industrial Economics, 2, 131-141. 
Li Xiaoman and Zeng Xiangquan. (2017). New Human Capital Theory -- Research Trend of Human Capital Theory 

based on Ability. Economic Perspectives, 11, 120-126. 
Ma Xiaoqiang, (2015). The Fitness Study between Human and Industries’ Transformation-Upgrading under The New 

Normal. Human Resources Development of China, 3, 70-76. 
Schultz , T. W. (1959). Investment in Man: An Economist’s View. The Social Service Review, vol. XXXIII (June 1959), 

No. 2, 109-117. 
Schultz, T. W. (1961). Investment in human capital. American Economic Review, 1961, 51(1), (M arch): 1-17. 
Sun, Lijun. (2019). International Comparison of the Performance of China’s Manufacturing Transformation and Upgrad-

ing in the Global Value Chain. Macroconomics, 1, 73-85. 
Wei Jiang and Huang Xue. (2014). Cross-boundary R&D network architecture based on “isomorphism/heterogeneity” 

collaboration between organizational modularity and technological modularity. China Industrial Economics, 4, 
148-160.  

Xue Jiling. (2015). A Study on Mutual Influence Mechanism of Human Capital. Technology Progress and Industrial 
Transformation Based on Nelson-Phelps Model, Economic Survey, 1, 125-130. 

Yan Xinyu. (2020). Modularity in Design, Production and Organization: a Review. Industrial Economics Research, 4, 
69-78. 

Zhang Guoqiang, et al. (2019). Human Capital and Its Structure and Industry Structure Upgrading. China Population, 
Resource and Environment, 10, 138-146. 

Zhang Zhiyuan and Li Zhaoyou. (2015). Dynamic mechanism and strategic trend of China’s manufacturing industry 
transformation and upgrading under the new normal. Inquiry into Economic Issues, 6, 144-149.  

Zhou Xiang and Wu Nengquan. (2014). Property rights theory based on modularity. China Industrial Economics, 10, 
110-121. 


