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INTRODUCTION

Relevance. In modern scientific works, the basis of the study of the competitiveness of an enterprise is the long-term survival of enterprises and the long-term competitive position, over a long period of time there are various factors of the competitiveness of an enterprise that can change, for enterprises some factors cannot be influenced by the power of an individual enterprise, for example, the law, infrastructure, politics, etc. However, some factors are controllable by the enterprise, such as the material resources, human resources, and organizational capabilities controlled by the enterprise, which can be changed through efforts. Competitive advantage is not once established is immutable, even if the company's own resources and capabilities remain at the original level, or even improved, but when competitors catch up or surpass faster than the enterprise, the relative competition between enterprises will also change. Enterprises in a disadvantaged position can catch up with or even surpass those in a dominant position through imitation and innovation. Therefore, for competitive advantage to sustain over a long period of time, it needs to be achieved through corporate management activities
Since the beginning of the 21st century, the importance of human capital in enterprise operation and management has become more and more apparent, and the effective development and utilization of human capital is more and more necessary to improve the core competitiveness of enterprises. 

Analysis of recent research and publications. Through the analysis of the historical evolution of human capital research and the title retrieval of "Human Capital and the Ability of Enterprises to Build Competitive Advantages" (the default extended search in Chinese and English), most of the scholars' research papers are mainly concentrated in economics, and the main research direction is how to select data, measurement methods and models to achieve good measurement results in quantitative research, accounting for 8%. Research papers on the internal mechanism of human capital and economic growth, accounting for 8%. Research papers on the impact of the external environment and institutions accounted for 5%. In the field of organizational management, 78% of the research papers are mainly intangible capital and property rights. Although there is a considerable amount of scientific research dedicated to the issue of human capital, how to build a competitive human resource management mechanism and improve the core competitiveness of enterprises is still an important topic in today's enterprise cases. 

Connection of the qualification project with scientific projects, plans, and topics. The qualification certificate was issued at the Department of Management and Innovation Odesa I.I. Mechnichov National University. The scientific research plan in the process of state budget topic is “Innovative and investment guidelines for modernization of the national economy in the conditions of globalization” (State registration office 0121U109469, 2021-2025) – Formation of the core competitiveness of high-tech enterprises. 
Goal and tasks. The purpose of this study is to theoretically and methodologically demonstrate that strengthening the management mechanism of human capital is conducive to improving the core competitiveness of Chinese enterprises.

In order to achieve the goals of the qualification program, it is necessary to set and solve the following tasks:

– To study the theoretical basis of human capital formation in the enterprise competitiveness management system;

– Identification of models and methodologies for the impact of human capital on the level of competitiveness of firm entities;

- Analyze and study the competitiveness of Chinese enterprises, taking high-tech enterprises as an example;

– Development of measures to develop a human capital strategy;

– Build a human capital management mechanism to enhance the competitiveness of high-tech enterprises 

The object of the study  is the human capital in the competition management system of Chinese enterprises.
The subject of the study is the theoretical, methodological and practical aspects of the competitiveness management system of Chinese enterprises.
Research methods. The research in this paper adopts a combination of theoretical analysis and empirical research. 

On the one hand, because knowledge is the source of intangible assets, which is dynamic, intangible and difficult to quantify accurately, this paper adopts a qualitative analysis of the study of knowledge. In the process of research, a large number of literature is read, mainly through library information inquiry, online browsing, and actual research on high-tech enterprises to obtain information. 

On the other hand, on the basis of literature review, the relevant concepts involved in the study are defined, and it is planned to use human resource management, economics, organizational behavior, management psychology and other business administration-related knowledge to write papers and summarize, analyze and summarize the relevant literature, mainly using PEST analysis, balanced scorecard and other methods. 

Based on the integration of theory with practice, this study fully considers the actual situation of high-tech enterprises, and the management ideas proposed are relatively operable, which realizes the preliminary exploration of the research from theoretical value to practical value.

Results approval and publication. The materials of the qualification project were represented on the Round table "Actual social, economic and legal problems of the development of Ukraine and its regions" (October 6, 2023, Odesa). According to the results of the assessment, a presentation was prepared: “Building a human capital management mechanism to increase the competitiveness of high-tech enterprises”.
Structure and scope of work. The work consists of admission, three chapters, conclusions, bibliography (list of used sources) (73 positions). The total amount of qualification project is 95 pages. The work includes 11 tables and 8 figures.

In the first chapter, the theoretical basis of human capital formation in the competitiveness management system of enterprises is examined. In the second report, the organizational and economic characteristics of Chinese enterprises and the evaluation methods and systems of enterprise competitiveness index are analyzed and studied, and high-tech enterprises are taken as examples. Chapter 3 considers how to form a human capital strategy under the conditions of global challenges, build a basic system of competitiveness assessment indicators for high-tech enterprises, and enhance the competitiveness of high-tech enterprises through this measure.
CHAPTER 1
THEORETICAL BASICS OF HUMAN CAPITAL FORMATION IN THE COMPETITIVENESS MANAGEMENT SYSTEM OF THE ENTERPRISE
1.1 Theoretical foundations of human capital formation
As the proposer of the theory of human capital, the American economist Theodore Schultz subdivided the concept of capital into two forms: physical capital and human capital. 【1】The different knowledge and labor skills of workers themselves determine the different roles of human capital in the process of achieving organizational goals, and the difference in human capital at the macro level also directly leads to the difference in the degree of national income growth. Human capital is the concept of the stock of knowledge and skills embodied in an individual, which can be formed through investment in education, training, health care, etc. To sum up, he defined the concept of human capital as follows, that is, human capital is embodied in the knowledge, ability and health of an individual. With the passage of time, different scholars have made further discussions on human capital theory: first, it is believed that it can be divided into primary human capital and intelligent advanced human capital. Among them, the primary human capital refers to the physical strength, experience, production knowledge and skills possessed by healthy people, while the intelligent advanced human capital refers to the concentrated embodiment of the potential of talents, talents and resources of the tapped people. Second, it is believed that human capital has different forms of productivity, and the concepts of heterogeneous human capital and homogeneous human capital are proposed according to the different forms of human capital productivity. 【2】
Minsel, on the other hand, linked human capital investment to income distribution from a micro perspective, and proposed a complete model of human capital gains for the first time by studying Adam Smith's "compensation principle", and further studied the contribution of training in human resource development to human capital. In the later stage of the development of human capital theory, Western scholars began to focus on the contribution of human capital to the economic development of developing countries. Through the study, the following conclusions are drawn: that is, human capital investment is the booster of reform and development in developing countries, so it is proposed that strengthening human resource development and human capital investment is the main link to promote the economic development of developing countries, and further establishes the important position of human capital and human capital investment in economic development. 

Most of the research on human capital in China is based on the introduction of economic growth models or foreign empirical data to demonstrate the role of human capital in economic growth. But in any case, human capital is the bridge that organically connects knowledge, experience, skills, etc. in an organization, and it plays a vital role in the process of intellectual capital accumulation. Although core competitiveness is composed of both knowledge and human capital, it is the human factor that plays a fundamental role. This confirms the view of Theodore Schultz, the father of human capital, that human capital consists of two components: human knowledge and human skills, and that not all human resources are the most important resources. This is especially true in high-tech enterprises, without the full development of human capital, it is impossible to achieve the effective allocation of resources, and this characteristic of human capital leads to the fact that no matter how advanced the technology and equipment in high-tech enterprises are, the lack of excellent human capital can not create the ideal value.
In 1954, Peter Drucker, a famous management scientist, first proposed the concept of "human capital" in his book "The Practice of Management". He believes that the only difference between human capital resources and other resources is that it is "people", so it is also a special resource that managers must take into account. This paper argues that human resources are the labor capacity of people who drive the development of the whole society and the functioning of the economy. 【3】
The so-called human resource management refers to the use of modern scientific methods to carry out a series of processes such as reasonable acquisition, training, organization, deployment and incentive of human resources in the organization, so as to maintain the best ratio of materials, people and money, and at the same time to properly guide people's thoughts and behaviors, give full play to their subjective initiative, and achieve organizational goals.

 (1) Internal control of human resource management

In 1979, the term "performance appraisal" was first proposed in Peterson's book "Human Resource Management", and he believed that performance appraisal is a part of enterprise human resource management that includes recruitment, compensation management, etc. With the enrichment of performance appraisal theory, performance management has gradually been widely used.【4】
Human capital is not only the carrier of knowledge capital, but also responsible for the function of allocating economic resources, so human capital is in a more important position in the company's core competitiveness. 【5】The market economy system is a system full of competition, and the core competitiveness of enterprises is not only related to the prosperity of the enterprises themselves, but also will have a far-reaching impact on the development of the whole society. With the rise and rapid development of economic globalization, the competition between enterprises is becoming increasingly fierce, and enterprises not only have to face competitors in the domestic market, but also face different degrees, forms and more complex international competition pressure. The lack of core competitiveness is an important problem that Chinese enterprises are facing, and to properly deal with this problem, scholars need to explore the source and connotation of the core competitiveness of enterprises more deeply, and provide relevant intellectual support for strengthening the core competitiveness of enterprises.
1.2 The concept and structure of the competitiveness management system of economic entities

The origin of competitiveness research is generally considered to be Adam Smith's theory of the social division of labor. In 1776, the British classical economist Adam Smith put forward the theory of division of labor in The Wealth of Nations, pointing out that the nature and degree of division of labor within an enterprise are the main factors limiting economies of scale, and specialization can increase productivity and lead to the concentration of industries in a certain geographical range. 【6】Later, the British classical economist David Ricardo put forward the theory of comparative costs in "Principles of Political Economy and Taxation" in 1817, pointing out that different countries have different resource endowment conditions, and comparative advantages can be generated through international division of labor and exchange. 【7】In the 80s of the 20th century, Michael Porter studied how enterprises obtain cost advantages or how to be different in "Competitive Advantage", which pushed the research of competitiveness to a climax.

The theory of competitiveness has two levels, the first level is the macro level, which mainly studies the competitiveness between countries and regions, and the 1.Definition of enterprise competitiveness
The UK Department for Business, Trade and Employment defines competitiveness as the ability of a firm to consistently and winnably offer products and services that consumers are more likely to buy than its competitors.【8】 Chairman of the U.S. Competitiveness Committee and Chairman and President of Motorola, George W. According to M. C. Fess, corporate competitiveness is the ability of a firm to acquire, create, and apply knowledge better than its competitors.

Jin Bei (2003) believes that enterprise competitiveness refers to the comprehensive quality of an enterprise that can continue to provide products or services to the market more effectively than other enterprises in a competitive market, and obtain profitability and its own development.【9】
Competitiveness comes from the ability of an enterprise to create value for customers that exceeds its costs.【10】The concept of competitiveness can be understood from two aspects: one is the long-term profitability of the enterprise, and the other is relative competitiveness. position of the enterprise in the industry.. Through the expansion of scale, the development and application of new technologies and new products to achieve sustainable profits, so as to maintain their competitiveness, and then further improve their competitiveness. Not all enterprises have the ability to make profits equally, and the survival problem of enterprises that have been in a non-profit state for a long time has become a problem that needs to be solved urgently, let alone the development problem. In the second aspect, the relative competitive advantage, scale or excess profitability of the enterprise in the industry can enable it to win the trust of upstream manufacturers and downstream customers in the value chain. Manufacturers are more willing to choose large-scale and profitable customers to ensure their own stable sales and normal payment recovery. For customers, they are more willing to choose larger and more reputable manufacturers, in order to obtain higher quality and better performance products. As a result, companies can win greater market size and profitability from relationships with upstream manufacturers and downstream customers.

There are many theoretical schools of economic entity competitiveness, each of which elaborates and defines competitiveness from different perspectives.
(1) Market Advantage Theory【10】
The theory of market advantage emphasizes the role of the market for enterprises, and believes that market ability is the most important ability to determine the competitiveness of enterprises, and market share is the most important indicator and goal of enterprises. Market advantage is not only the result of the competitiveness of enterprises, but also the source of enterprise competitiveness, which plays a decisive role in the profitability and value appreciation of enterprises. On the one hand, market advantage is the result of enterprise competitiveness, competitive enterprises can occupy more markets, their market share is high, while weak competitiveness enterprises can not obtain market advantages. On the other hand, market advantage is also the source of enterprise competitiveness. Enterprises can suppress competitors through their own market power, and even form a monopoly on the entire market. When an enterprise has a monopoly position, it can manipulate the price to obtain excess returns, and then the market advantage becomes the source of the enterprise's competitiveness. However, the problem with this theory is that the market advantage does not fully represent the competitiveness of the enterprise, it must be combined with the profitability, no matter how great the market advantage is, if there is no profit, then the competitiveness of the enterprise cannot be formed. In the highly competitive market, enterprises need to lose profits in order to gain market advantages, so market advantages cannot become a complete evaluation of enterprise competitiveness.

(2) Cost advantage theory【10】
The theory of cost advantage emphasizes the role of cost advantage in the competitiveness of enterprises, which is the development of Ricardo's theory of comparative advantage at the micro level. Cost advantage refers to the total cost or specific cost of the enterprise is lower than the industry average or lower than the competitor, and the enterprise obtains the profitability of the industry average or competitors through the cost advantage. There are many ways to obtain cost advantages, and the entire chain of the value chain can be analyzed and compared one by one to find ways for enterprises to obtain cost advantages. This theory studies the source of competitiveness and explores the root cause of competitiveness from within the enterprise. Coase, Williamson, Jensen, Meckling, Fama and others pointed out that the key to improving the competitiveness of enterprises lies in building an effective institutional structure, straightening out the contradictions between the economic interests of various economic entities in the production process, establishing an effective interest incentive mechanism for enterprise operations, and reducing transaction costs. However, the problem with this theory is that there is a limit to the reduction of costs, and it cannot be mined indefinitely, and it is difficult to maintain corporate profitability as competition intensifies.

(3) Business Management Theory【10】
Enterprise management theory mainly studies how to fully mobilize and utilize various resources of the organization through planning, organization, control, command, coordination and other functions, so as to improve efficiency, obtain profits and achieve enterprise goals with as little investment as possible. It's all about cultivating the competitiveness of your business. The theory believes that the competitiveness of enterprises comes from more effective management than competitors, and the operators of enterprises can optimize and allocate various resources under the constraints of the external environment and internal resources by improving the management foundation and adopting new technologies, and finally improve the competitiveness of enterprises with low cost and high efficiency.

(4) Theory of Enterprise Innovation【10】
The theory of enterprise innovation believes that the competitiveness of enterprises comes from innovation. Innovation plays a decisive role in the competitiveness of enterprises, and when competitors are unable or not to quickly perceive new competitive trends, the first companies to invent and innovate may rewrite their competitive dynamics. In other words, companies that continue to innovate will have strong competitiveness.

(5) Theory of Firm Capability[10]
The theory of enterprise capability emphasizes the understanding of enterprise competitiveness from the perspective of internal factors and conditions of the enterprise, and tends to regard the enterprise as a capability system. The origin of the capability theory is generally believed to be the enterprise knowledge base theory proposed by the British economist Marshall in 1925. Prahalad and Hamel put forward the concept of "core competitiveness" in 1990, arguing that in the face of a new round of global competition, enterprises must be rethought, and managers should no longer look at the problem from the perspective of end products, but from the perspective of core competence.

The core competence of an enterprise ultimately determines the sustainable competitive advantage and business performance of the enterprise. Continuous strength comes from collective learning at all points in the value chain within the organization, so that it is possible to develop core competencies. Only with core capabilities can we develop core products, and only with core products can we create a broader range of final products. Mastering core competencies is the key to sustainable growth.[11]
(6) Scale advantage theory[10]
The theory of scale advantage emphasizes the role of scale in the competitiveness of enterprises, and under the same competitive conditions, large-scale enterprises are generally more likely to obtain cost advantages and market advantages than relatively small-scale enterprises. The cost of the enterprise is divided into fixed cost and variable cost, and the fixed cost is fixed in the case of scale expansion, so the unit fixed cost decreases with the expansion of scale, thereby reducing the total scale of the cost and achieving excess returns. However, there is a reasonable scale limit for the production and operation of enterprises, and excessive scale will increase new costs, so economies of scale are the largest scale within the reasonable scale limit, which can improve the competitiveness of enterprises. This theory holds that the competitiveness of enterprises comes from the scale effect and empirical effect of production. 

To sum up: competitiveness is a comprehensive reflection of enterprise resources and capabilities. It is difficult to understand because it combines the full strength of a business over a long time span. Therefore, its role is more extensive and fundamental than technical and economic indicators such as cost and profit. However, what exactly is the value of competitiveness? B. Barney believes that once the resources and capabilities of an enterprise are scarce and difficult to imitate, the enterprise has the value of competitiveness (1995). [13]Competition among economic entities is mainly manifested in an activity carried out in order to obtain the opportunity to produce and sell products, and to compete for the conditions of production and circulation. 

The competitiveness management system of economic entities is based on the internal support force of economic entities that have shown excellent performance in the past and present markets based on their own advantages and competitive resources. The competitiveness management system of economic entities should ultimately be manifested in the ability to make better use of resources and achieve the goal of maximizing enterprise value than other enterprises.

The economic entity competitiveness management system includes all aspects of the enterprise, and the content of its core competitiveness is also different for different enterprises and different stages of development of the enterprise. A series of key processes, technologies, capabilities, mechanisms and cultures, such as corporate culture, strategic management, demand forecasting, R&D, marketing, human resource development, brand management and enterprise innovation, which are unique to the enterprise and enough to outperform its competitors, can become the core competitiveness of the enterprise.
Whether it is to study the competitiveness of cost advantage, the competitiveness of technological advantage, or the competitiveness of market advantage, it is the root of competitiveness. [14]The factors that affect the competitiveness of the enterprise, that is, the factors that can enable the enterprise to obtain and maintain the unique competitiveness of the enterprise. From this point of view, it can be explained from the following three aspects.

(1)  Institutional factors
System is a kind of social game rules, is the framework created by people to restrict people's interactions with each other, it is the rules, enforcement mechanisms and organizations, including the code of conduct between individuals and the organization of the implementation of rules. A good system can strengthen the connection between the enterprise and the external environment and key resources, and can promote the full use and rational allocation of resources from within the enterprise, maintain the stability of the operation of the entire system of the enterprise, and promote the improvement of the competitiveness of the enterprise.

(2) Cultural factors
Corporate culture is gradually formed in the practice of production and operation, recognized and abided by by all employees, with the organization's characteristics of the mission, vision, purpose, spirit, values and mode of thinking, is the sum of the spiritual wealth created by the enterprise in the process of operation and management. Corporate culture affects the competitiveness of enterprises from the perspective of internal constraints and incentives, and a good corporate culture can enable all employees to exercise self-restraint and enhance their own subjective initiative, while a bad culture will play the opposite role.

(2)  Human capital factors
Human capital is the source of all value and value appreciation, the combination of various resources of the enterprise can only be completed by human capital, and the improvement of competitiveness must ultimately be realized by human capital. When knowledge innovation becomes more and more important in the competitiveness of enterprises, the role of human capital as the main body of knowledge innovation in the competitiveness of enterprises is obvious.

(4)Evaluation of the competitiveness of enterprises

The evaluation of the competitiveness of enterprises is a very complex issue. Theoretically, the research on the competitiveness of enterprises often starts from within the enterprise, and the content of its identification is different in different theories, but when quantifying it, it is difficult to quantify the direct indicators from the inside. Therefore, the method of indirect evaluation is generally used for the evaluation of enterprise competitiveness.

The Institute of Industrial Economics of the Chinese Academy of Social Sciences and the China Business Journal designed the evaluation indicators of enterprise competitiveness through questionnaire surveys, and finally formed 16 indicators that were highly recognized by the theoretical and practical circles, and constructed the index system of enterprise competitiveness. These 16 indicators include 12 accounting indicators, 1 technical indicator and 3 external evaluation indicators to measure competitiveness.[16]
The theory of core competitiveness believes that core competitiveness is the basis of enterprise competitiveness (Prahalad.C.K and Hamd.G, 1990).[17] Once an enterprise has formed its core competitiveness, in fact, it has its own unique combination of competitive factors, otherwise, it is impossible to form its own characteristics. However, since every business is different, it is impossible to find a uniform structural model. This paper attempts to find a new way to form core competitiveness from structural analysis.

Understand the key points of the core competitiveness management system of economic entities from a structural perspective
Yves Doz divides competitiveness management into five stages: cultivation, diffusion, integration, exertion and renewal from the perspective of management process.[18] Obviously, this process is only the evolution process of the core competitiveness itself, and does not show that the core competitiveness of the enterprise can be cultivated rationally. Regardless of whether the management method to achieve the goal is logical or non-logical, this does not affect the creation of the competitiveness characteristics of the enterprise, on the contrary, the creative organizational scheme is more important to achieve the core competitiveness.

(1) Goal-oriented management

Goal orientation is very important for the formation of core competitiveness. To a large extent, the early business objectives of an enterprise define the personality characteristics of the competitiveness of the enterprise. An entrepreneur who has grown up in a large-scale processing company may be able to develop a strong manufacturing force by emphasizing craftsmanship and quality throughout his work.[19] Just like the U.S. Kuwei Industrial Company, because the former chairman of the board of directors fully emphasized the importance of production, his "big M" business purpose made the company superior to its competitors in terms of manufacturing capacity, and the company also achieved rapid development. "In the market competition, whether the enterprise can achieve the target agglomeration is the key to determine the efficiency of the enterprise, and the direction of the target agglomeration determines the characteristics of the competitiveness of the enterprise to a large extent.

(2)Value chain management

Value chain is an important contribution of Michael Porter to the theory of competitiveness, although he did not link the value chain with the core competitiveness of enterprises, but he believes that different value chains are an important organizational method to create competitive advantages of enterprises. [20]Value chain through the different combination of activities, produced a special production organization mode and system, over time, this unique combination of activities based on the logical connection of production, gradually become the habitual behavior mode of enterprise organization activities, it is imitable in creating value, making the value chain become one of the best ways to create the core competitiveness of enterprises.

The value chain's contribution to core competitiveness depends on how the value chain is managed. "The value chain breaks down a business into many strategically related activities. It is by doing these important strategic activities cheaper or better than their competitors that they gain a competitive advantage" (Michael Porter, 1997). [21]How competitive factors are linked around areas of strength, so as to create unique core competitiveness. Through the combination of different activities, the factors are organically combined to form an enterprise competitiveness structure with key factors as the core.

(3)Management of competitive development tools
In addition to the formation of a special value chain according to a certain goal, the management of competitiveness development tools is also particularly important to improve the core competitiveness.
1.3. Models and methodologies for assessing the impact of human capital on the level of competitiveness of firm entities

Peter Drucker put forward the concept of "human capital" in "The Practice of Management" in 1954, and new progress has been made in modern human resource management theory, and many research results have emerged.[22] Human capital is an important source of competitive advantage for enterprises, and it is a valuable, scarce, and difficult to imitate internal resources. Michael Porter, a professor at Harvard University, believes that human capital management can gain a competitive advantage for enterprises by reducing costs and increasing the differentiation of products and services.[23]
An effective HR competitiveness framework must be able to perform the following three tasks: in-depth measurement methods downwards, effective value measurement upwards, and user-friendly measures outward. Through these metrics, human capital, like financial capital, becomes a powerful, objective and balanced measure that frees companies from financial focus, connects the company's past performance with its future direction, and helps managers balance short-term and long-term goals.
Starting from the constituent factors of human capital competitiveness and its integrity, the basic model of enterprise human capital competitiveness is described in mathematical language. According to the real-world data situation, the static model is constructed from the cross-section.

The competitiveness of human capital can be expressed as a function of human capital profitability, management efficiency, labor cost, innovation and employee centripetal force. Therefore, it is possible to construct an evaluation model of H Group's human capital competitiveness:

                                  HC=f(P,LM,I,C)                  (1.1)
HC is the competitiveness level, which is a function of P, L, M, I, C, P is the profit level of human resources, L is the labor cost, M is the management efficiency, I is the innovation, and C is the centripetal force of employees.
Due to the ever-changing factors inside and outside the enterprise, the human capital of enterprises is also in the midst of drastic changes. Therefore, it is not enough to study the competitiveness of firms' human capital in a static way. The competitiveness of enterprise human capital at a certain point in time has the characteristics of similar stock, which is the result of the joint effect of the initial enterprise human resource competitiveness and the competitiveness of enterprise human capital in a certain period of time. The change of human capital competitiveness flow has a certain correlation with the size of the stock, but it is not determined by it alone, and the change of market demand judgment criteria will have a certain impact.[24] For example, a change in the market will cause the original important resources to become unimportant, or even become a burden to own them, which will change the differences between companies. Therefore, after the introduction of the time factor, the model of enterprise human resource competitiveness is as follows: human capital competitiveness at the end of the period = human capital competitiveness at the beginning of the period + change in human capital competitiveness during the period, and the formula is expressed as:
                                                Ct+1=Ct+ΔC           (1.2)
Ct+1 is the human capital competitiveness at t+1, Ct is the human capital competitiveness at t, and ΔC is the change in human capital competitiveness from t+1 to t+1. The impact of market demand criteria on human capital competitiveness will change with the development of demand, so the judgment of market demand at the end of the period is determined by the judgment of market demand at the beginning of the period and the change of market demand during the period.
After a certain period of development, enterprise resources, capabilities, and environment will also change, so the status of human capital competitiveness factors at the end of the period is determined by the changes in human capital competitiveness factors at the beginning of the period and the human capital competitiveness factors during the period: the status of human capital competitiveness factors at the end of the period = the status of competitiveness factors at the beginning of the period + the status of competitiveness factors during the period, and the formula is expressed as:
Xt+1=Xt+ΔX            (1.3) 
Therefore, it is necessary to dynamically compare and analyze the human capital competitiveness factors of different enterprises and the overall human capital competitiveness of different enterprises from the initial state and the whole cycle of the growth process.
Analysis of the factors of human capital on the competitiveness model of enterprise entities

The analysis of the factors of enterprise human capital competitiveness is mainly carried out from the aspects of manifestation, formation mode and determinant.[25] Human capital management performance and human capital cultivation ability are the explicit characteristics of human resource competitiveness, and the embodiment of human capital competitive potential and advantages in the market, which are mainly measured and evaluated through some quantitative indicators. The performance of human capital management mainly reflects the profitability of human capital, and the measurement indicators include per capita sales revenue, per capita profit, per capita industrial added value, and unit labor cost profitability. The ability to cultivate human capital is not like abstract competitiveness, it is concrete, and it mainly covers two levels of indicators, such as management efficiency and labor cost. Management efficiency refers to the relationship between input and output, there is a negative correlation, the less input and more output, that is, high management efficiency. If more output can be obtained with the same input, or the same output can be obtained with less input, it can be considered that management efficiency has been improved. For enterprises, the resources that can be invested in production and operation (capital, personnel, equipment, etc.) are limited, and we must pay attention to the rational and effective use of various resources. Minimization of resource costs is the goal of enterprise management, in addition to improving management efficiency, reasonable business objectives should also be set in advance, and operators can be considered effective when they achieve business objectives.
Labor cost management of enterprises is a systematic project. A labor cost management system of "budget at the beginning of the year, monthly tracking, quarterly notification, and annual evaluation" has been established to strictly review the labor cost budget and strictly monitor the extra-budgetary expenses. [26]Establish a labor cost management system, perform approval procedures, and give full play to the role of subordinate units in independently deciding to manage labor costs in accordance with laws and regulations. 
The increase or decrease of the labor cost of the subordinate units to remove the rigid part is fully linked to the completion of the current performance, and is guided by "performance rise, cost rise, performance decrease, cost decrease". Responsible for supervising and inspecting the digital quality of the report, and releasing the labor cost status of the enterprise, clarifying the labor cost management responsibility of each subordinate unit, reasonably determining the labor cost control index, holding a special labor cost work meeting on a regular basis, rewarding the units that effectively manage the labor cost, and giving early warning and forecasting to the units with high labor costs, and implementing cost veto when necessary. 
The ideal labor cost analysis result is inverted "U" shape, that is: "two low and one high", high per capita labor cost, low labor cost content, low personnel cost rate or labor distribution rate. The focus of enterprise labor cost management is not only to reduce the absolute amount of labor costs, from the perspective of economic benefits of input and output, the input and output benefits of labor costs are proportional, the per capita added value and per capita sales revenue will grow with the growth of per capita labor costs, and the growth rate will generally be higher than the growth rate of per capita labor costs, which is the labor cost of increasing income and efficiency, which can bring about the improvement of economic benefits in the real sense. Therefore, enhancing the competitiveness of products and reducing the proportion of labor costs in the total cost is the main goal of enterprises to control labor costs, and by reducing the proportion of labor costs in sales revenue and labor distribution rate, the ability to pay labor costs and the development ability of human resources can be enhanced.[26] For different industries, due to the different levels of organic capital composition or production equipment, there will be obvious differences in labor distribution rate and personnel cost rate, therefore, the labor distribution rate and personnel cost rate indicators are more suitable for comparison between enterprises in the same industry.
The core competitiveness of an enterprise entity mainly includes two indicators: innovation and employee centripetal force. The technological innovation of the enterprise is cyclical and regular, and it is necessary to be determined, invested and timed, and it is necessary to keep it simple and focused at all levels such as innovation themes, innovation projects, and innovation scope, concentrate resources in a few key technical areas, work hard for a long time, and establish the status of intangible resources to attract and retain customers through innovation and employee centripetal force. 
Therefore, for any business, innovation can only survive in a rapidly changing environment. However, how an enterprise innovates and whether it can improve innovation efficiency is directly related to the success or failure of enterprise innovation. A high turnover rate of core employees will affect the stability of the enterprise, and may also take away customers and technical secrets, causing immeasurable losses to the enterprise. [27]Through the analysis of employee satisfaction survey data, we can understand the beneficial employee behavior performance that can help the business goals and strategies of the enterprise, find out the impact index of employee satisfaction on employee engagement, and estimate the employee satisfaction that can be improved after quantitative resources are invested in different parts according to the principle of correlation analysis, and according to these two indicators, the engagement that can be improved after quantitative resources are invested in different parts is obtained, and finally determine the investment of enterprise resources, so as to maximize the utility of resources.
CHAPTER 2

ANALYSIS OF THE COMPETITIVENESS OF THE CHINESE COMPANY
2.1. Organizational and economic characteristics of the Chinese company
With the development of society and economic progress, the organizational structure of China's modern enterprises is also constantly changing and improving. China's modern public enterprises refer to enterprises established in the form of shareholding systems based on the Company Law. Its organizational structure and characteristics play an important role in the operation and development of a business.
The organizational structure of a Chinese company usually includes a board of directors, a board of supervisors, and managers. The Board of Directors is the highest decision-making body of the Company, elected by the shareholders, and is responsible for formulating the Company's development strategy and decision-making. The Supervisory Board is the supervisory body of the Board of Directors, elected by the shareholders, and is responsible for supervising and auditing the company's business activities. Managers are the specific managers of the company, responsible for implementing the decisions of the board of directors and managing the daily operations of the company.
Within the company, various departments and positions are usually set up, such as finance department, marketing department, human resources department, etc., to meet the needs of different functions. Collaboration and cooperation between departments to accomplish the company's tasks and goals. In addition, modern corporate enterprises also pay attention to internal and external communication and cooperation, and establish good cooperative relations with suppliers, customers, partners, etc., to form a complete supply chain and value chain.

（1）Joint-stock system: China's modern corporate enterprises are based on the joint-stock system and attract investors to participate in the company's operation and development by issuing shares. Shareholders holding shares represent an investment in the ownership of the company and enjoy the corresponding equity and benefit distribution.

（2）Independence of legal persons: China's modern corporate enterprises have the independence of legal persons, and the company's claims and debts are separated from the shareholders, and the company is independently liable. This independence of legal entities provides companies with greater operational flexibility and risk isolation.

（3）Limited liability: Shareholders have limited liability to the company, and generally only bear the responsibility for the amount of their capital contribution, and do not bear personal liability for the company's debts. This limited liability protects the personal property of shareholders and encourages more investors to participate in the investment of the enterprise.

（4）Professional management: Modern corporate enterprises pay attention to professional management, and implement the company's decision-making and operational activities by setting up special departments and positions. Each department and position has clear responsibilities and tasks, forming an efficient work coordination mechanism.

（5）Equity dispersion: The equity of modern corporate enterprises in China is usually dispersed, and the number of shareholders is relatively large. This kind of equity dispersion makes the decision-making power and control of the company more balanced, and avoids the monopoly and manipulation of individual shareholders.

（6）Information transparency: China Modern Corporate Enterprises emphasize the transparency of information, and disclose the company's financial status, operation and major events to shareholders and the public in a timely manner. This transparency helps shareholders and investors understand the company's operations and increases market trust.

（7）Efficient decision-making: The decision-making mechanism of China's modern corporate enterprises is relatively centralized and efficient, and the board of directors, as the highest decision-making body, can make decisions and adjustments quickly. This efficient decision-making can improve the company's ability to respond to market changes and competition.

To sum up, the organizational structure and characteristics of modern corporate enterprises embody the characteristics of independent legal persons, joint-stock system, and professional management. It is shareholder-centric, and maximizes the company's development and benefits through division of labor and efficient decision-making. At the same time, internal and external communication and cooperation are also the key to the success of modern corporate enterprises. The continuous improvement and development of this organizational structure and characteristics has created a good environment and conditions for the sustainable development and innovation of the enterprise.
2.2. Evaluation method and system of Chinese enterprise competitiveness index
The accurate evaluation of the core competitiveness of enterprises is inseparable from scientific and reasonable evaluation methods, throughout the existing research results, the representative methods are:
(1) Factor analysis. It was proposed by Chinese scholar Jin Pei (2001), who believes that it should be studied by comparing the internal and external factors that affect the core competitiveness of enterprises.[27] External factors are relatively direct and short-lived, while internal factors have a long-lasting effect and complex logical relationships. Therefore, enterprises must find out the internal factors that affect their core competitiveness and evaluate them, so as to seek long-term development of enterprises.
(2) Comprehensive evaluation method. The American scholar Edson (1996) proposed a combination of semi-quantitative and quantitative methods, which quantitatively analyze the indicators that are easy to quantify, and score and evaluate the indicators that are not easy to quantify, which is widely used at present. [28]
(3) Comprehensive index evaluation method. Nie Chenxi (2002) proposed to use a comprehensive index system to evaluate core competitiveness, which is to calculate the strength of core competitiveness by quantifying each indicator, calculating the average value, and then comparing the size relationship with the number 1.[29] When the average value is less than 1, the enterprise is below the industry average, equal to 1 means that the enterprise is on par with the industry average: greater than 1 means that the enterprise is better than the average.
(4) Multi-level analysis. Hu Dali (2003) first proposed in the article "Theory of Enterprise Competitiveness" that it is to compare the importance of the two factors of a certain element at the next level through a certain element of the previous layer as a judgment criterion, and then determine the importance of indicators at all levels in the index system to the core competitiveness.
(5) BSC (Balanced Scorecard). It is a strategic management approach proposed by Robert Kaplan and David Norton (1992), [30]President of Renaissance Solutions, and the core competitiveness of enterprises as one of the development strategies of enterprises can also be managed using the balanced scorecard method. Zhou et al. (2010) used the balanced scorecard method to evaluate the core competitiveness of service enterprises, and used a combination of a series of financial performance measures and non-financial performance indicators to evaluate four aspects: finance, customers, internal operations, and learning and development. 
To sum up, there are various methods for the core competitiveness of enterprises, which are roughly divided into quantitative methods, qualitative methods, and methods combining the two in terms of nature. In practical application, scientific and reasonable methods should be selected for evaluation according to the actual situation of different research objects. Based on the analytic hierarchy process, this paper evaluates the core competitiveness of high-tech enterprises by combining the balanced scorecard method.
Fortune magazine has constructed an evaluation system, which includes eight indicators, including the quality of enterprise products, management and services, and the ability to attract and retain talents. The enterprise competitiveness index system organized and studied by the China Enterprise Confederation is comprehensively evaluated from seven aspects: financial status, management level, economic benefits, and social contribution.
Based on the description of the relationship between human capital and core competitiveness and the formation of three elements of the core competitiveness of enterprises, this paper will be based on the actual situation of high-tech enterprises: 
1. It is a knowledge-intensive enterprise, and the evaluation index system of knowledge management ability and information processing ability is proposed: 
2. A learning organization is an organization that can skillfully create, acquire and transmit culture and knowledge, and put forward an evaluation index system of learning organization; 
3. The most unique competitiveness of an enterprise is the human resource competitiveness slowly formed in the process of human resource development, utilization and management, which is the key competitiveness of the enterprise, and the evaluation index system of human resource competitiveness is proposed; 
4. The most unique competitiveness of an enterprise is the human resource competitiveness slowly formed in the process of human resource development, utilization and management, which is the key competitiveness of the enterprise, and the evaluation index system of human resource competitiveness is proposed; 
5. Enterprise innovation is the fundamental reason that can ensure that the brand of the enterprise is essentially different from other products. Innovation is the true essence of the brand. And the brand is the goal and destination of innovation. The effectiveness brought by a corporate brand is immeasurable, and the brand effectiveness evaluation index system is proposed.
2.3. Definition of high-tech industry and analysis of the development status of high-tech industry

For a long time, there has been no clear and unified definition of the definition of high-tech enterprises, and the U.S. Department of Commerce and the Organization for Economic Co-operation and Development (OECD) have made different classifications of high-tech enterprises based on different indicators.[31] In fact, high-tech enterprises themselves are a relative concept, therefore, this paper defines high-tech enterprises as enterprises that are engaged in the research, development, production and technical services of one or more high-tech and their products on the basis of high and new technologies.

High-tech enterprises are based on high and new technology, which distinguishes them from general enterprises and enterprises in traditional industries with the following basic characteristics:

（1） Knowledge-intensive. High-tech enterprises are built on the most cutting-edge scientific research achievements, is a comprehensive multidisciplinary research enterprises, therefore, in order to develop and expand high-tech enterprises, it is necessary to rely on a large number of senior knowledge comprehensive talents, so as to bring together a large number of knowledge and advanced technology, is a typical knowledge-intensive enterprise. 
（2）High innovation. The technology studied by high-tech enterprises is different from the traditional single-function technology, it is not a simple superposition of existing technology, but can be widely used in a number of fields, showing the modern frontier scientific and technological achievements on the basis of continuous reform, innovation, development to create a new field of knowledge, is the knowledge and technology of continuous innovation, diffusion, and re-innovation of the orderly cycle.

（3）High growth. The innovation of high-tech enterprises determines that their products can maintain a monopoly position for a long time, so that they have the characteristics of high growth.
（4） High efficiency. Compared with the development of traditional industrial technology, high-tech enterprises are born in an era when a variety of natural resources are almost exhausted, the ecological environment is severely damaged, and the environmental crisis is increasingly aggravated. Traditional industrial technology takes the fundamental purpose of maximizing profits, and uses natural resources to earn profits and reduce costs, with little or no consideration of environmental, ecological and social benefits. High-tech enterprises are enterprises that integrate science and technology, with high technical barriers, so they have high efficiency.
（5） High engagement. High-tech enterprises are enterprises based on high and new technology.[32] And any high-tech research and development is supported by a large amount of capital investment. Due to the high technical level of high-tech enterprises, huge equipment investment, coupled with the continuous development of science and technology, the update of knowledge and technology has accelerated, which has brought huge pressure to the update of equipment and increased the need for capital investment. Therefore, it determines the high investment of high-tech enterprises. 
(6) High risk. In addition to investing a lot of money, the research and development of high and new technology also needs to consume a lot of manpower, material resources and time, and the new technology on which it depends is relatively cutting-edge for the research of contemporary science and technology, so any high-tech plan is the innovation of the traditional technology plan, and has more unpredictable uncertainties. [33]The uncertainty of the risks in the process of high-tech enterprises from the exploration and conception of technical principles to the organization and implementation of technology development has caused huge investment risks for high-tech enterprises. 
According to the statistics of the Torch Center of the Ministry of Science and Technology of China, since 2010~2019, the number of high-tech enterprises in China has been growing, and the annual growth rate has basically remained above 15%, especially during the "13th Five-Year Plan" period, the number growth rate is more than 25%. In 2019, the number of high-tech enterprises in the country reached 218,500, a year-on-year increase of 26.9%, and in 2020, according to the relevant statistics of the State Administration of Taxation, the number of high-tech enterprises in the country is expected to reach 275,000. 
In 2019, the country's high-tech enterprises achieved a total operating income of 45.1 trillion yuan, a year-on-year increase of 15.9%, a total industrial output value of 28.87 trillion yuan, a year-on-year increase of 12.3%, and a net profit of 2.73 trillion yuan, a year-on-year increase of 4.6%. In the revenue structure, the product sales revenue of high-tech enterprises in China reached 36.47 trillion yuan, accounting for 80.87% of the revenue, followed by technology income, which reached 5.7 trillion yuan, accounting for about 12.63%. From the perspective of industry categories, the number of enterprises and the revenue scale of the electronic and communication equipment manufacturing industry are among the highest, and the revenue scale of the pharmaceutical manufacturing industry ranks second .[34]
According to the statistics of the 2019 and 2020 "China Torch Statistical Yearbook", calculating its proportion in the national data, it can be seen that in terms of the number of enterprises in the unified system and the number of employees at the end of the year, most of the high-tech enterprises and employees are concentrated in the Yangtze River Delta (22.52%) and southeast coastal (28.34%) economic zones, accounting for 50% of the number of high-tech enterprises in the country.

 In the Yangtze River Delta Economic Zone, Jiangsu Province has the largest number of enterprises and year-end employees, and in the Southeast Coastal Economic Zone, Guangdong Province has the largest number of enterprises and year-end employees. In terms of operating income, although the number of enterprises in the Yangtze River Delta Economic Zone is not as large as that of the Southeast Coastal Economic Zone, the proportion of operating income is higher than that of the Southeast Coastal Zone, mainly because the operating income of Shanghai, Jiangsu Province and Zhejiang Province are all in the forefront of the country, while the Southeast Coastal Economic Zone is mainly based on Guangdong Province, Fujian Province is at a medium level, and Hainan Province is relatively backward. Looking at the development status of high-tech enterprises in the four regions, the comprehensive indicators of the Yangtze River Delta and the southeast coastal economic zone have been in the leading position for two consecutive years, the development of the Beijing-Tianjin-Hebei economic zone is stable and rising, the development of Beijing, Tianjin and Hebei Province is relatively balanced, the economic zones of the three eastern provinces are relatively backward, and the number of enterprises in Liaoning Province and Jilin Province has increased significantly in 2019, but there is a large gap with the developed regions (Table 2.1).
Table 2.1
Overall technology situation of high-tech enterprises in different regions in 2018~2019 Unit: %
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In recent years, China's higher education has gradually developed towards popularization. A large number of graduates are sent to all walks of life, but the problems such as lack of personnel and employment difficulties in enterprises are still not solved, and there is a shortage of high-tech talents. Looking at the country, the high-tech industry has a huge demand for talents, but the shortage of senior technical personnel has led to the situation of replenishment in the field of technology is not optimistic. According to the statistical results, in 2019, the ratio of senior, intermediate, and junior titles in China was 1:3:6, which shows that the proportion of talents is seriously imbalanced. Moreover, affected by the epidemic, many middle and senior professional and technical talents will choose units with stable jobs, and less choose high-tech industries, which has caused a talent supply gap in high-tech industries. [35]According to statistics, before 2000, the composition of technical personnel in China was dominated by higher education qualifications, followed by secondary education degrees, and there were very few technical personnel with graduate degrees. 
Affected by the education reform, the main body of technical personnel has shifted to highly educated talents, and the number has increased year by year. In addition, the age structure of technical personnel is also more serious, the average age of high-end talents in enterprises is 40-50 years old, and the younger generation of technical personnel is less. If these people aged 40-50 withdraw from the production line after 10 years, but the replacement team has not yet developed qualified, then the development momentum of the enterprise will be lost, which will directly affect the production efficiency of the enterprise. Analyzing the age gap from another perspective will reveal a deep gap in knowledge and skills. In today's Internet era, the ability of elderly technicians to accept new skills is gradually weakening, unable to adapt to the rapid development of the scientific and technological era, if the successor talents fall behind, the consequences will be unimaginable. Therefore, paying attention to solving the current situation of unbalanced development of human resource structure is the key to the long-term development of enterprises.
The purpose of human capital development and management is to realize the mutual help model of enterprise development and human resource planning, but some enterprises do not have a deep understanding of human resource planning, and think that human capital management is only a written effort, ignoring its importance. It is easy to confuse the personnel system with the concept of human resource management. The personnel system is only a part of human resource management, including organizational personnel recruitment, employee onboarding, attendance and salary statistics. Human resource management is the overall planning of the strategic layout of enterprise development and the long-term planning of talent career planning. In addition, most enterprises have adapted to the short-term development plan, believing that the redevelopment of human resources is unnecessary, and a lot of manpower, material and financial resources need to be invested, so it is easy to meet the existing state, resulting in the lack of direction and purpose of human resource planning. The lack of complementarity between the scale and capabilities of the enterprise makes human resource planning limit the business development of the enterprise.[36]
CHAPTER 3
THE ROLE OF HUMAN CAPITAL MANAGEMENT IN PROMOTING THE BASIC COMPETITIVENESS OF HIGH-TECH ENTERPRISES
3.1. The strategy of human capital formation at the enterprise (Human capital is the source of the main competitiveness of high-tech enterprises 
After analyzing the development status and macro environment of the high-tech industry through the second chapter, we start from the characteristics of high-tech enterprises and the current human capital management status of such enterprises, to see what kind of relationship there is between the core competitiveness of such industries and human resource management, and then analyze how to build human capital strategy and enhance the core competitiveness of high-tech enterprises from different levels of human capital management.
1.The current situation of human capital management of high-tech enterprises
（1）Characteristics of human capital management in high-tech enterprises
High-tech enterprises are enterprise value management systems based on independent intellectual property rights, and the strategic resources required by enterprises have gradually shifted to human capital, and enterprise human capital has the following characteristics due to its own particularity.
① Innovation
The independent development advantages of high-tech enterprises are mainly manifested in the independent innovation awareness and R&D capabilities of human capital. [38]To promote the growth of China's high-tech enterprises, it is necessary to extensively study and make use of the advantages of China's modern science and technology and innovation achievements to obtain economic income, and through a large amount of R&D and technology investment, to open up and accumulate experience in the enterprise knowledge market, and to create a new high-tech promotion idea and sustainable development path for China's enterprises. Under the conditions of rapid development in the era of knowledge economy, the overall ability of economic competition depends more and more on the technological innovation of enterprises, and excellent technological innovation ability and excellent human resources are the basis for us to accelerate the realization of the healthy development and virtuous circle of "innovation-efficiency-re-innovation" of China's high-tech enterprises.
②Versatility
The process of high-tech industrialization is an extremely dynamic stage, which mainly includes three key links: high-tech related basic theoretical research, high-tech independent development and product development, high-tech product research and development and application promotion.[38] They are both independent and related to each other in these three operational links. The smooth realization of this process requires not only a group of scientists who can become the world's leading scientists in science and technology, but also pioneers who have strong independent research and innovation capabilities; enterprises must be able to master all kinds of modern science and technology, and must also require enterprises to have a deep understanding of the operation and management of enterprises; we must continue to overcome the problems in the various complex engineering and technological dilemmas in the rapid changes and development of China's market economy and human society, and we also need to be good at continuously promoting engineering and technological achievements to the international community through the international market.
Therefore, high-tech enterprises should realize the combination of human capital in three aspects: scientists, inventors, and science popularization [39].
③Growth
Due to the influence of various factors such as the working environment and vocational education of high-tech enterprise employees, most of them have a considerable degree of professional knowledge and ability, and have a skill; they also have more employment options and opportunities for career development, and a higher level of market demand, strong self-awareness, more understanding and cherishing their independence; although they have the ability to obtain information and multi-channel judgment and convenient conditions, but with the progress and innovation of science and technology, the original specialized knowledge and skills and special technical management ability can no longer fully meet the needs of the future development of modern high-tech enterprisesTherefore, the human capital management team of modern high-tech enterprises must ensure that they have sustainable growth to ensure that they provide a platform for employees to continue to grow.
④ Specificity
Because the development of China's high-tech enterprises generally needs high-level technical talents, to a large extent, it will also lead to a large shortage of high-level technical talents in the talent market, resulting in the shortage of human resources and the problem of specialization within many high-tech enterprises. At the same time, although China's high-tech enterprises attach great importance to the cultivation and improvement of the overall quality of professionals and the comprehensive ability of various professions, due to the rapid progress of China's economic and social development in recent years, the overall quality and comprehensive ability of various professionals have continuously put forward higher scientific and technological standards. As a result, the exchangeability and substitution capacity between jobs are relatively low [40].
⑤Timeliness
The best age for people to learn and the age for the best development of creativity are special, people at different stages of development may learn at different stages may lead to different learning results and effects for everyone, once we miss this best period, human capital may be greatly devalued, and workers' learning ability and optimal development of creativity may also be greatly weakened. For those high-tech enterprises that boldly emphasize independent innovation, the human resources they use often need to be time-sensitive .
First, the value of human resources is the source of the core competitiveness of enterprises
With the strategic idea of "rejuvenating the country with talents" in China, various enterprises have also realized the importance of talents. Enterprises can obtain the value sources of employees' cognitive learning ability, creativity, and flexibility by recruiting employees, rationally allocating employees, calculating employees' work performance with market value, and motivating employees, so as to return to the enterprise. Human resources as the most important internal resources of the enterprise, is the driving force and source of the continuous development of the enterprise, which enterprise can have and gather outstanding talents, which enterprise will have tenacious vitality, so as to survive in the fierce market competition, as an intelligence-intensive industry of high-tech enterprises is around the professional talent business.[40] Therefore, enterprises must have advanced management models and reasonable salary systems, so as to satisfy employees, so as to retain employees, so that they can create value for the enterprise and provide core competitiveness.
Second, the scarcity of human resources is the source of the core competitiveness of enterprises
In today's society, whether it is the mainstream media reports or some phenomena seen around us, we will feel that the current labor surplus is obvious, and human resources are not scarce at all. In fact, this is a kind of explicit scarcity of human resources, which leads us to an illusion. The so-called explicit scarcity refers to the oversupply of low-quality popular talents who contribute relatively little to the enterprise, while the supply of high-quality key talents who can create great value for the enterprise is insufficient. According to the 2009 talent demand survey of "Chinese Talent", there was a shortage of information talents in Europe in 2002 and a shortage of 1.74 million in information talents in the United States in 2009, and a shortage of 890,000 in science and technology talents in the United States in 2009; In 2009, there was a shortage of 3.18 million tech talent in Japan. Because the cognition and learning ability in human resources are actually normally distributed, senior talents are very limited, and excellent human resources have become the most scarce resources in the world. [41]If an engineering consulting company can have some scarce compound talents to conduct business, participate in business, and expand business, it will be a sharp weapon to defeat other similar enterprises.
Third, the imitability and substitution of human resources is the source of the core competitiveness of enterprises
As mentioned earlier, the biggest difference between core competitiveness and competitiveness is whether competitors can follow suit or find other resources to replace. Therefore, if the competitive advantage of high-quality human resources is easy to be imitated and replaced, it is impossible to provide core competitiveness for enterprises. [42]There are three elements for a resource to be imitated: first, the competitor must first accurately identify the core competitive advantage, and second, the competitor must accurately replicate the human resource and its related factors and the environment in which it works. The ability of an enterprise to obtain and use its unique resources depends on its unique development history, organizational team and many other factors, other enterprises are basically unable to completely imitate, and when other enterprises can not identify the core resources to achieve a special path of competitive advantage, it must be impossible to imitate the core resources.
Fourth, the dynamics of human resources is the source of the core competitiveness of enterprises
The planning, development, allocation, and training of enterprise human resources are always closely related to the enterprise management model, its internal and external resources, and the market dynamic environment and other variables in a certain period. With the passage of time and the change of related influencing factors, the original human resources elements of the enterprise will inevitably change, and the enterprise should adjust the elements of human resources accordingly with the changes in the internal and external environment, so as to motivate the original human resources and re-cultivate new human resources in order to maintain the competitive advantage of the enterprise for a long time. 
With the continuous changes in enterprise resources, enterprise management mode, external environment, industry dynamics, etc., and the rapid progress of science and technology, the original human resources of the enterprise are likely to be not suitable for the development of the enterprise or become the general competitiveness, therefore, the enterprise can only maintain the long-term competitive advantage of the enterprise by continuously cultivating and developing the human resources. Therefore, human resources are also dynamic, in order to continue to provide core competitiveness for enterprises.
Because the core competitiveness of high-tech enterprises is a complex system with the comprehensive quality of engineers as the core, including various strategic capabilities of enterprises. As the primary active factor of the enterprise, human resources play a decisive and leading role in other factors of production of the enterprise, and the comprehensive quality and other capabilities depend on the status and development of human resources. Therefore, it can be said that the foundation of the core competitiveness of high-tech enterprises lies in the human resource management of enterprises.
First, the process of human resource management is also the cultivation process of the core competitiveness of enterprises
The process of cultivating the core competitiveness of the enterprise is also the process of matching, integration and complementarity of the ability of various talents of the enterprise, and the human resource management of the enterprise improves the cultural literacy and moral level of employees through recruitment, training, allocation, salary and other links. Technical ability and teamwork awareness, based on the strategic objectives of the enterprise, with internal control as a means to maximize the enthusiasm of employees, so that the existing human resources play the greatest role, so as to improve the efficiency of the work Second, the situation of human resource management determines the strength of the core competitiveness of the enterprise.
Among the various elements of the enterprise, only human resources are the first element that plays a decisive leading role, and it is active and passive, dominant and auxiliary between it and other elements. Excellent human resources will greatly promote the development of enterprises, and low-quality human resources can also hinder the growth of enterprises. The service quality and product technology of the cost consulting enterprise depend on the knowledge and skills of the enterprise engineer and the comprehensive quality: the market sales efficiency of the cost consulting enterprise depends on the level and ability of the marketing personnel of the enterprise: the production efficiency and the ability to respond to the crisis of the cost consulting enterprise depend on the ability of the enterprise management personnel. All in all, the competitive position of an enterprise that reflects its core competitiveness depends on the superposition of the overall ability of all employees of the enterprise. The continuous improvement of employees' abilities is the result of continuous cultivation of the organization. Therefore, it can be said that the strength of the core competitiveness of an enterprise depends on the status of human resource management.
Third, the ultimate goal of human resource management is to improve the core competitiveness of enterprises
In the face of increasingly fierce market competition, taking human resource management as the basis and fully integrating other resources is the basic way to enhance the core competitiveness of enterprises. [43]Human resource management includes three parts: one is to implement the corporate culture, cultivate employee loyalty, professionalism, the second is to improve the cultural literacy, practical ability and knowledge application ability of employees, and the third is to heuristic training of employees' various adaptability. Through these three complementary steps, we will carry out all-round comprehensive training for employees, so as to make the best use of talents and talents, and continuously improve the core competitiveness of the enterprise. For example, Haier Group invests nearly 10 million yuan in education and training every year, and insists on sending employees to participate in short, medium and long-term training at home and abroad every year to improve their academic level and knowledge and skills.
In the increasingly fierce market competition environment, high-tech enterprises to survive and develop must have their own core competitiveness, through the above analysis can be concluded that the cultivation and promotion of the core competitiveness of enterprises need enterprises to attach great importance to and continue to invest in the development and management of human resources, for the sustainable development of enterprises to lay a solid foundation for human resources.
From the development of traditional personnel management to systematic strategic human resource management, the important position and role of human resource management in the modern economy are becoming more and more apparent, coupled with the increasingly fierce competition in the external environment of the enterprise, the human resources of the enterprise are more important for the success of the enterprise. However, human resources are not the same as human capital, and the two have different connotations but are closely related. Human resources are the underlying forms of human capital and the basis for the formation of human capital. The quantity and quality of resources determine the quantity and quality of human capital, which is transformed from human resources (see Figure 3-1). Ultimately, the work in an organization is carried out by human capital, and as such, human capital is also a prerequisite for the proper functioning of the organization. 
Strategic Human Resource Management (HRM) is the planned deployment and activity of human resource models designed to enable an organization to achieve its goals [44]. Since the late 90s of the 20th century, with the publication of McKinsey's "Talent Wars" study, CEOs have increasingly emphasized the need to effectively attract, motivate and develop talent retention [45]. Correspondingly, some researchers have begun to address the relationship between human capital and firm performance in a firm (e.g., Hitter et al.). At this time, human capital theory provides a good framework for understanding the relationship between strategic human resource management and organizational performance, which emphasizes that through the mediating variables of strategic human resource management and organizational performance, enterprise human resource management practices can improve the knowledge, skills and abilities contained in employees, thereby improving the human capital content of organizations. When the human capital of employees can generate value to customers, it becomes a source of competitive advantage for enterprises [46]. 
The process of transforming human resources into human capital is presented in fig. 3.1.
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Figure 3.1. How human resources are transformed into human capital
(1)The role of employee training on the core competitiveness of high-tech enterprises.
For high-tech enterprises, the essence of their business operation is to use the existing knowledge of various professionals in the enterprise to transform into productive forces to provide intangible intellectual products for the market. It can be said that having a high-level and high-quality talent team is the guarantee of the competitiveness of high-tech enterprises, and the training of employees is the main way to develop the talent team and an important means to enhance the competitiveness of enterprises. In the second chapter of the problems existing in the high-tech industry, we talk about the lack of high-tech talent resources, training and talent introduction difficulties, the following we from the introduction of talent and talent training to illustrate the importance of employee training for such enterprises to enhance the core competitiveness
①Training for professional ethics of employees.
The professional ethics of enterprise employees is a very important factor influencing the survival and development of enterprises. There are many temptations of interests in cost consulting enterprises, coupled with the generally low salary of the industry mentioned above, some cost personnel will be driven by economic interests, do not pay attention to professional ethics in the process of work, seek benefits for private individuals, and even damage the public interest. Therefore, enterprises should first establish a good professional ethics of employees, instill national interest education in order to standardize their behavior, and continuously improve their self-competitiveness and provide better services.
②Training for the professional quality of employees.
The soundness of the business quality training process needs to run through the pre-job and in-post to ensure that professional and technical personnel can grasp the most advanced technology in a timely manner. In the pre-job training, the first is to realize the test of the comprehensive ability of professionals, analyze their own advantages and disadvantages in a timely manner through the inspection, and then carry out key content training. [47]The development of on-the-job training is because with the development of social economy, there are higher requirements for professional and technical personnel, and it is necessary to continuously improve their comprehensive quality, so that professional and technical personnel can master various advanced technologies in a timely manner, and innovate technology in the use of their own work experience to achieve the improvement of the comprehensive competitiveness of enterprises. Through continuous staff training, the company not only improves its comprehensive quality and professional skills, but also makes a good talent reserve for the organization, on the other hand, continuous training is the greatest encouragement and motivation for employees. The continuous improvement of their comprehensive quality obtained by training will also enable employees to obtain a lifelong wealth that cannot be bought with money. The development of talents has become an important way for enterprises to enhance their competitiveness, and as a strategic investment with the least risk and the greatest return, employee training is an important measure to develop, attract, retain and develop talents, increase talent satisfaction, and promote their work efficiency, and it is an effective way for enterprises to enhance their core competitiveness.
(2) The role of performance management in the core competitiveness of high-tech enterprises
As the core part of human resource management, the performance management of enterprises continuously taps the potential of employees and the organization, improves the behavior of employees and organizations, and improves the quality of employees and organizations through the comprehensive monitoring, assessment, analysis and evaluation of the comprehensive quality of employees' work performance and behavior performance, and on the basis of fully mobilizing the enthusiasm and creativity of employees, so as to improve the quality of employees and organizations, so as to improve work performance. Modern performance management does not want to bind employees, but emphasizes giving people freedom, so that employees and enterprises can develop together in a "people-oriented" organizational environment, so that the overall efficiency can be improved in this interaction.[48]
Performance management itself means continuous, two-way communication between superiors and subordinates. [49]The superior will decompose the strategic objectives and then pass them on to each employee, so as to ensure that the personal goals of the employees are consistent with the strategic goals of the organization, and whether the performance goals of the individual employees are achieved, which affects the achievement of the organizational goals and the realization of the interests of the organization, and in turn ultimately affects the realization of personal interests, so in the process of interaction, based on common interests, the relationship between superiors and subordinates is actually a close partnership relationship, and working in this harmonious relationship is more conducive to enhancing the core competitiveness of the enterprise.
Second, scientific and reasonable performance management can help employees achieve self-management.
The achievement of performance goals is the result of the joint action of internal and external factors. Employees' work attitudes, business skills, and values are subjective factors that create performance. In the management process, reasonable training, appropriate work allocation, giving employees respect, fairness, rewards and punishments, promotion opportunities and other external boosters, combined with the internal needs of employees, can help employees become their own performance management experts. When employees can carry out self-management and self-decision-making, the superior supervisor does not have to intervene in all specific affairs, thereby saving management time, improving work efficiency, and enhancing the core competitiveness of the enterprise.
(3)The role of salary management on the core competitiveness of high-tech enterprises
Salary management is the whole process of determining the basic content of its own salary structure, form and level within the scope of the national macro salary policy and under the guidance of its own strategic planning, and carrying out the budget, control and adjustment of salary.
The current salary of high-tech enterprises is generally composed of basic salary, bonuses, allowances and benefits, of which the basic salary is mainly based on the technical position level salary system, the amount is generally lower than the market average, and does not reflect the job difference, the core employees and general employees as long as the technical job level is the same, all get the same basic salary, it is easy to have a sense of unfairness to the core employees; Moreover, the technical title determines the basic salary, and it will also make the cost consulting enterprises that have the qualification of technical title evaluation based on the hope of having a large number of employees with high professional titles, and the flood promotion of professional titles, resulting in technical titles can not really reflect the technical business ability of employees, so that employees lack the initiative to improve their business quality.Therefore, it is very necessary to establish a sound salary management system for high-tech enterprises, and from the perspective of salary management, its core competitiveness of enterprises mainly includes:
First, the scientific salary system will be an important means to fully motivate employees.
At present, there are many enterprises in China that have an obvious salary system phenomenon of "heavy wages and light welfare", but the incentive effect of this salary system is poor, which can easily lead to low enthusiasm of employees. Therefore, the scientific setting of the salary system is an important way to mobilize the enthusiasm of employees, so that employees have high execution to achieve high efficiency and enhance the core competitiveness of the enterprise.
Second, a fair and reasonable salary level can make it easier for enterprises to attract and attract excellent talents
When high-quality employees think that their labor is not proportional to the material returns they have obtained, and they are not satisfied with the salary, it will inevitably lead to them being poached by other companies or taking the initiative to change jobs, which is likely to lead to the loss of core technology and core management methods. Therefore, a reasonable salary level makes it easier to introduce and retain talents, so as to provide the source of the core competitiveness of the enterprise.
Third, the various forms of incentives brought about by a reasonable compensation structure promote employee efficiency.[50] 
Businesses with a high-level set of human resources will have a competitive advantage. Because high-tech enterprises often update business information, a simple salary structure is difficult to motivate employees, so it is necessary to establish a flexible salary system, including employee training system, salary management system, performance management system, and labor relations system, so that each human resource management subsystem complements each other and forms a virtuous circle, so as to enhance the core competitiveness of enterprises.
3.2. Construction of the basic system of the competitiveness assessment index for high-tech enterprises on the basis of human capital managemen
The core competitiveness of an enterprise plays a key role in the long-term development of an enterprise, and it is also a killer feature for an enterprise to survive in the turbulent and sluggish external environment of the market. Just like the advertising slogan "Gree, master the core technology" played by Gree air conditioner, only with the core competitiveness (core technology, core resources, core marketing model, core corporate culture concept, etc.) can the enterprise be invincible. High-tech enterprises not only rely on excellent knowledge and technology system, but also rely on the construction of core competitiveness of enterprises. Only by focusing on building the soft power of the enterprise and realizing the combination of soft and hard can we revitalize the human and material resources of the entire enterprise, so as to achieve the continuous enrichment of financial resources. Based on the core competitiveness of high-tech companies, this chapter puts forward the evaluation ideas, methods and principles of the core competitiveness of enterprises from the perspective of human resource management, and constructs an index system for evaluating the core competitiveness of enterprises on this basis. 

Knowledge management is a management method that emerged in the mid-90s of the 20th century, the purpose of which is to find new ways of organizational innovation in the volatile market environment and stagnant organizational formats, realize knowledge sharing inside and outside the organization, and serve the development of the organization. [51]
Human capital, as the first resource of the enterprise, [52]naturally attaches great importance to the process of knowledge management, gives full play to the subjective initiative of human resources, realizes the mutually beneficial sharing of knowledge, and collides with new sparks of thinking in the process of knowledge sharing, which lays a solid foundation for innovation and gives birth to a hotbed of organizational innovation. The core competitiveness of an enterprise essentially refers to the accumulation of unique technology and knowledge possessed by an enterprise, and it is a lasting advantage that is difficult for other competitors to imitate. Strategy-oriented, the role of effective knowledge transformation to form the implicit capital of enterprises is the fundamental motivation for the improvement of the core competitiveness of enterprises, which can be refined into the ability to form implicit human capital of proprietary teams, the ability to create and share implicit knowledge, and the ability to accumulate implicit human capital, which can be reflected in the improvement of the core competitiveness of enterprises. 

The core competitiveness relies on knowledge management innovation to build, and knowledge management revolves around the "people-oriented" management idea, and human capital management is an important aspect of knowledge management. Through human capital management, knowledge sharing is carried out, and conditions are further created for organizational knowledge innovation, and then an atmosphere of knowledge sharing is created through the construction of corporate culture, and knowledge sharing is finally realized. The idea of assessment, based on the basic competitiveness of human resources management, is presented in Fig. 3.2.




 Figure 3.2. Evaluation idea based on the core competitiveness of human resource management

Core competitiveness for high-tech enterprises, based on the relative mobility of personnel, scattered and not centralized status, face-to-face knowledge sharing and exchange is almost impossible, if through the construction of a knowledge sharing platform, the use of network literature transmission to condense knowledge, the establishment of a large knowledge database, will greatly save the cost of knowledge management, and at the same time will be conducive to knowledge enrichment and inheritance without the loss of personnel resulting in knowledge fault phenomenon.
The evaluation of the core competitiveness of enterprises based on human resource management needs to decompose the evaluation objectives and evaluate the core competitiveness of enterprises from different levels. [52]First of all, the realization of knowledge management of the whole organization is the overall strategic goal, and knowledge management involves all aspects of the organization, such as the construction of a learning organization, information sharing mechanism, etc., which requires the decomposition of strategic objectives. Secondly, in order to achieve knowledge management, it is necessary to conduct an in-depth analysis of knowledge management from all aspects to create conditions for the organization's knowledge management innovation and serve the construction of the organization's core competitiveness.
As an effective tool to achieve the strategic goals of enterprises, the Balanced Score Card will also provide a decision-making path for the realization of the strategic goals of knowledge management. The Balanced Score Card is a tool for strategic management of corporate performance proposed by Harvard University professors Robert Kaplan and David Norton. The Balanced Scorecard was selected by Harvard Business Review as one of the "Top 10 Most Influential Management Ideas of the Last 80 Years" [12] The Balanced Scorecard analyzes the organization's goals from different perspectives, and strives to achieve a balance between the four aspects of organizational finance, internal operations, customers, learning and growth, so as to achieve all-round organizational strategic management. For high-tech companies, in order to build their core competitiveness, they must carry out knowledge management innovation and raise knowledge management to a strategic level, that is, to achieve the strategic goal of knowledge management. 
The KBM strategic objective contains a number of sub-objectives, and the Balanced Scorecard can be used to break down the knowledge management strategic objective into financial objectives, customer objectives, internal operational objectives, and learning and growth objectives. The knowledge management strategy of the enterprise based on the Balanced Scorecard is presented in Fig. 3.3. 






Figure 3.3. Enterprise knowledge management strategy based on the Balanced Scorecard
At the financial level, high-tech companies need to consider the "cost input-output income" ratio of the enterprise to maximize the company's profits. Traditional financial analysis report analysis mainly considers the explicit output of digital aspects such as assets, liabilities, cash flow, and profits. From the perspective of core competitiveness, the evaluation of the assets of an enterprise needs to tap the potential value of the enterprise and strive to convert the potential value into explicit profits. The biggest potential value of an enterprise is contained in human resources, which must optimize the human resources of the enterprise and create human resource management with core competitiveness. The formation of human resource competitiveness will contribute to the promotion of knowledge management.[53] This requires enterprises to check well in the recruitment process, through various recruitment forms and recruitment skills, and with superior salary and promotion models to attract outstanding talents into the enterprise, and cultivate excellent talents and the sense of mission of the enterprise with honor and disgrace, using the combination of employee career development and long-term strategic development of the enterprise, to introduce talents, integrate talents, retain talents, give play to talents and ultimately achieve talents, while the enterprise is also developing and growing in the process of talent training. 

At the customer level, traditional enterprises almost all consider customer satisfaction, customer loyalty, customer profitability and other indicators, but although these customer feedback information can point out the direction for the development of enterprise products and services, from the perspective of core competitiveness, these customer feedback information is far from enough, and it is necessary to re-examine the knowledge of external relations of the organization from a higher height. [53]The so-called knowledge of external relationship of the organization refers to the need to carry out knowledge management of the relationship between the organization and the customer, and through the establishment of the knowledge database, all aspects of the customer's information can be clarified, and the interaction mode with the customer can be solidified. Xerox as early as the early 90s of the last century established a sound knowledge management system, at the customer level, the detailed business information of each customer into the system, and each specific transaction data is entered into it, and even the system also records the customer's personality (temper, habits, preferences, children's names, etc.), if there is unhappiness with customers in the process of business interactions, it is also necessary to record the background and process of the incident, Xerox will send a special person to be responsible for communication and coordination with customers. Xerox avoids the loss of customer resources caused by employee promotion or job hopping through the knowledge management of external relations, and greatly saves the cost of cultivating a new batch of employees, because new employees can fully understand the complete information of new and old customers and the ways and processes of interacting with customers by relying on the customer information system. The ultimate purpose of knowledge management of external relations of the organization is to build the corporate brand and create the corporate brand effect. [54]Word-of-mouth effect is an important factor in the marketing model, customer evaluation through the network information system visualization, any company that needs to be high-tech will be exposed to the information of the high-tech company through the network, and even due to the word-of-mouth effect, from peers or social voices to understand the status of the high-tech company. Striving to build brand effect is the ultimate purpose of building customer relationships, and the ultimate embodiment of core competitiveness at the customer level is to realize the brand effect of enterprises. 

At the internal operation level, traditional enterprises will consider internal process reengineering, but before internal process reengineering, it is necessary to understand the purpose of process reengineering and what problems need to be solved by process reengineering. 
Many companies just imitate benchmark companies for internal process reengineering, which is indeed effective, but can it surpass benchmark companies? Enterprises should consider their own reality and carry out internal process reengineering from reality, not the same model of benchmark enterprises, and must avoid entering the misunderstanding of internal process reengineering. For high-tech enterprises, in order to achieve the goal of strategic knowledge management, the most important thing at the internal operation level is to enable the internal knowledge sharing of the organization, so how to achieve the internal knowledge sharing of the organization has become the goal of internal process reengineeringIn other words, the core of internal process reengineering is to revolve around knowledge sharing. To achieve knowledge sharing, it is necessary to rely on certain technical means to enhance the internal and external information absorption ability of the enterprise. For high-tech enterprises, due to the scattered employees throughout the country, it is difficult to achieve such a relatively centralized form of personnel through centralized activities or "reading clubs", which must consider the virtual centralized mode for knowledge sharing.[57] First of all, it is necessary to establish an information sharing center database, in which various information resources are included, which is not only internal information of the organization, but also includes various information of peers, and even relevant policy information of the countrySecond, employees scattered across the country must have customer terminal equipment that can communicate and interact with the center in real time; 
Finally, an information supervisor should be set up to comprehensively manage information background maintenance, information update and information acquisition authority. The enterprise is like a machine that uses knowledge information for industrialization, and the internal and external knowledge information of the enterprise is the first major resource of the enterprise, so the knowledge and information absorption ability of the enterprise has become the key to the internal process reengineering of the enterprise

At the level of learning and growth, enterprises must rely on innovation to make progress, knowledge management is the same, must keep pace with the times, constantly update knowledge information (advanced technology, theoretical analysis models, changing market environment, etc.), in order to make enterprises forever vibrant, not with the development of the times and eliminated. Motorola, which continues to form alliances with other companies under the wave of mergers and acquisitions, adapts to the sudden change in the market environment. These four dimensions are mutually reinforcing and serve the strategic objectives of knowledge management. The financial level lays the foundation for knowledge management through the construction of human resource competitiveness, and optimizes the human resources of the enterprise: the customer level realizes the brand effect through the knowledge management of external relations of the enterprise; At the internal process level, the knowledge and information absorption capacity of the enterprise is optimized through enterprise process reengineering, knowledge information resources are provided for knowledge management, and at the level of learning and growth, advanced concepts are provided for knowledge management through the construction of learning organizations, and intellectual support is provided for knowledge management. 
First of all, the balanced scorecard balances financial goals and non-financial goals, the previous financial goals are the focus of enterprise evaluation, and enterprises often ignore the role of non-financial goals in the evaluation process, in fact, internal processes, customers and learning and growth goals are all for financial goals, unilateral emphasis on financial goals, will only make the organization biased towards results-based evaluation, and ignore process evaluation. 
Secondly, the balanced scorecard balances short-term goals with long-term goals, short-term goals to achieve immediate results at the financial level, and long-term goals are the strategic goals of knowledge management, the process of tapping potential human resource value, the process of building corporate brand effect and improving enterprise information absorption ability, and the process of establishing a learning organization to continuously innovate enterprise knowledge management. 
Third, the balanced scorecard balances internal goals and external goals, and the internal enterprise should maximize the enterprise's information absorption capacity, maximize profits and improve the organization's innovation ability, and realize the brand effect outside the enterprise. 
Finally, the Balanced Scorecard balances process objectives with outcome objectives, which used to be presented in the form of financial statements as outcome assessments, but now incorporating customers, internal processes, learning and growth will facilitate the process of analyzing the results and clearly analyzing which part of the process produced the current results. 

The evaluation of the core competitiveness of enterprises based on human resource management requires certain principles, scientifically and effectively classifies and organizes the evaluation indicators, and screens out the indicators that are effective for the enterprise. Evaluation indicators are not more the better, but these indicators can indeed reflect the actual situation of some aspect of the enterprise, can show the current problems of the enterprise, and point out the direction for the future development of the enterprise.

First, use the  360-degree evaluation principle to evaluate in all directions. When designing evaluation indicators, first of all, it is necessary to have 360 degrees without dead ends, take into account all aspects of factors, and use brainstorming method or Delphi method to comprehensively collect various indicators. 

Secondly, the key performance indicator (KPI) method is used to list the factors that play a decisive role in the goal and carry out key assessments. [59]KPI embodies the "two eight principles" in management thinking, that is, 20% of the core members of the enterprise create 80% of the enterprise value, and 80% of the target tasks are determined by 20% of the key behaviors. This fully demonstrates the need for KPIs, just identify those key factors that affect the achievement of corporate goals to comprehensively evaluate them, so as to simplify evaluation indicators and optimize the evaluation process.  
Third, the evaluation index must follow the "SMART" principle, that is, follow the principle of operability. "S" stands for Specific, which means clarity, and clarity indicates that the indicator must be specific, that is, it must express the behavior to be measured in detailed and accurate language, and cannot be generalized and lead to ambiguity in the measurement object. The "M" stands for Measurable, which means measurable, and measurability indicates that the goal is measurable, and that the information of these indicators is accessible and can be measured against a certain standard. "A" stands for attainable, which means attainability, achievability means that the goal setting is achievable, avoid setting too high or too low goals, the same is true for the setting of indicators, do not set the indicators too high, which will make employees lose enthusiasm due to the dust, and do not set too low, which will make employees lose their aggressiveness because the goals are unchallenged. "R" stands for Reevant, which means relevance, relevance refers to the correlation between the goals achieved and other goals, the balanced scorecard shows that the internal and external goals of the enterprise are linked, if the achievement of one goal has little drive to other goals, it means that its correlation with other goals is small, then the design of this goal should be renegotiated. "T" stands for Time-bound, which means timeliness, timeliness means that there is a certain time limit to achieve the goal, and the indicator design that lacks the time limit is like a promise that can never be fulfilled, and it cannot be evaluated fairly. 

Finally, the design of evaluation indicators should also follow systematic principles. Design evaluation indicators according to each sub-goal decomposed by the balanced scorecard, do not miss any side, do not appear repeated, and do not appear contradictory assessment indicators.

The above principles must also be carried out in accordance with the reality of high-tech companies, and a full understanding of the company's actual situation will be conducive to the full play of the principles, and only then can the evaluation of the core competitiveness of high-tech companies based on human resource management be systematically designed.
4.Construction of core competitiveness evaluation index system of high-tech enterprises based on human source management: taking ZX company as an example

According to the reality of high-tech companies, combined with the relevant theories of human resource management, this paper evaluates the core competitiveness in five dimensions. [58]The first is the construction of the evaluation index system of knowledge management of strategic objectives; secondly, the construction of the evaluation index system is carried out through the four aspects decomposed by the balanced scorecard. In the evaluation index system of each dimension, the aspects to be measured by each index are indicated, and the measurement method of the corresponding index is given, which is conducive to the operability of the evaluation index and the consistency of the evaluation standard. 

(1) The knowledge management evaluation index system of enterprises can be seen from the previous analysis, the evaluation index system of knowledge management includes four dimensions of enterprise information absorption, learning organization ability, human resource competitiveness and brand effect, knowledge management is the first-level evaluation index, and the four dimensions are the second-level evaluation index. 
However, it does not show that the evaluation of knowledge management is only carried out from these four secondary evaluation indicators, in fact, it is necessary to evaluate knowledge management as a whole from the enterprise as a whole. The purpose of this is to understand the current status of enterprise knowledge management, establish a connection with the evaluation indicators of the four dimensions, and conduct correlation analysis and regression analysis to find the decisive factors affecting the current situation of knowledge management. (See Table 3.4 for specific evaluation indicators) 
Table 3.4
 Knowledge management evaluation index system of high-tech enterprises
	Index 
	Measurement orientation
	The situation of Company XX

	1
	2
	3

	Knowledge management strategy and budgeting
	It reflects the degree of investment and attention paid by enterprises to knowledge management
	A knowledge management strategy was developed with a budget of 55 per cent for knowledge and technology

	Job and level settings for enterprise knowledge managers
	
	Set up a technical person in charge of technology, and be in charge of the technical quality department of enterprise knowledge management

	The proportion of knowledge management infrastructure investment in fixed asset investment
	
	40%


The above indicators mainly grasp the construction and implementation of knowledge management from the overall level, and design the indicators from several aspects, such as the degree of attention and investment in knowledge management and the overall evaluation of its dimensions. For high-tech enterprises, the formulation of knowledge management strategy should start from the leadership, carry out from top to bottom, the budget situation should be led by the management, with the financial audit department as the mainstay, and the other departments should cooperate with the principle of scientific and reasonable formulation of knowledge management budget. High-tech enterprises should set up knowledge manager positions, can independently set up knowledge management departments, or can be included in a position in the human resources management department, its rank should be at the same level as similar positions in other departments, to fully reflect the importance of knowledge management to the improvement of core competitiveness. [59]The proportion of knowledge management infrastructure investment in total assets reflects the status of knowledge management in the construction of the entire high-tech enterprise, generally speaking, the initial investment of the infrastructure is still relatively large, but the later stage is mainly the maintenance and upgrading of the infrastructure, these investments are relatively small in the early stage.
The next is the overall evaluation of the current situation of enterprise knowledge management, which reflects the subjective evaluation of the entire enterprise knowledge management, and the remaining evaluation index is the overall subjective evaluation of its four dimensions, which is based on the objective status quo of enterprise knowledge management.

(2) Information absorption evaluation index system of enterprises

The information absorption capacity of enterprises mainly considers the internal institutions, processes and platform settings of the enterprise, and mainly involves the construction of software and hardware facilities that provide information absorption for knowledge management within the enterprise. In terms of hardware, it mainly includes some hardware facilities that must be built in order to achieve knowledge management, such as terminal electronic equipment (mobile phones, computers, etc.), enterprise management information system servers, network equipment, etc. 
In terms of software, it mainly includes the construction of portals and databases, the frequency of database data updates, and whether the information can meet the needs of employees. Finally, the actual application level of the entire knowledge management information system is the situation, which also reflects the subjective willingness of employees in the application of knowledge management information system. (See Table 3.5 for specific evaluation indicators). 
Table 3.5 
Evaluation index system of information absorption of high-tech enterprises
	Index
	Measurement orientation
	The situation of Company XX

	1
	2
	3

	Phone ownership
	Reflect the construction of knowledge management hardware infrastructure
	Possession 100%

	Computer ownership rate
	
	

	Enterprise network performance levels
	
	There is no dedicated line, but it provides a high level of 4M broadband for operators

	Enterprise server performance level
	
	

	Information system usage coverage
	
	

	Computer networking rate
	
	100% coverage and connectivity

	The level of knowledge portal construction
	Reflect the construction of knowledge management software infrastructure
	Can build a company website, the number of visits is average

	Database construction and application level
	
	Needs, but still need to be expanded



	Knowledge security control level
	
	There is security protection and level authorization



	Information management system data updates
	
	Update frequency 3-4 months

	Maintenance of management information systems
	
	The company's experts answer frequently

	Application of management information systems
	Reflect the level of application of information systems
	Browse and apply it every day


Telephone and computer ownership rate is for the knowledge management information system terminal service, the development of mobile  phone APP client, with the advent of the 4G network era, the network propagation speed is faster and faster, so that the staff can understand the company's knowledge information dynamics anytime and anywhere, avoiding the drawbacks of only using a computer in the office to browse the knowledge management information system. Enterprise network performance and server level are directly related to the efficiency of internal and external information circulation of the enterprise, information has high timeliness, a good network and server can make the information share to each employee at the fastest rate, thereby improving the value of information utilization. 

In theory, the application coverage of the information system should cover scattered institutions and departments across the country, of course, the early pilot can be carried out, and then the full coverage can be gradually achieved. Computer networking should also achieve full coverage, and because some remote areas may have poor network performance, knowledge and information sharing can be achieved through other forms such as the development of mobile apps. The construction of the knowledge management portal reflects the image of an enterprise knowledge management, the interface UI design should be humanized and reflect the cultural concept and core values of the enterprise, and its website functions should be complete, and it can simultaneously realize basic functions such as query, download, interaction, upload and streaming media and broadcast, forum exchange platform. The level of database construction and application reflects the architecture design concept of enterprise knowledge management information system, database construction should reflect the basic concept of management for knowledge management, and can realize the functions of knowledge management, the connection between the main system and the subsystem should be coordinated, the structure between the functional modules should be reasonable, the application performance should be strong, which is conducive to managers and employees to facilitate and simple application, and the system stability should be good. 

The level of knowledge security control involves the construction of information system knowledge management authority issues The security performance of the system is good, such as the core technical information can only be shared to which groups of people, these should be clearly defined, and there must be a certain information management supervision mechanism, otherwise it will lead to information flow to other enterprises in the same industry, which is the meaning of knowledge information management, such as the business information of the enterprise can be shared to the external network, any group of people who log in to the official website of the enterprise can be seen, and for the core workflow and operation skills of the enterprise and other knowledge information need employees to pass authentication to obtain, or need to pass the specified IP to obtain permissions。

Management information system data information update, which involves the application efficiency level of internal and external knowledge information of the enterprise, key information can be obtained first, creating a head start for the enterprise to use information, so as to be ahead of other enterprises in the same industry. The maintenance of information systems is also one of the daily work of knowledge management, because thousands or even tens of thousands of interactive accesses to the database are entered every day, which will produce data redundancy and other data residues, etc., and the database and server need to be maintained immediately. The ultimate purpose of building a management information system is to apply, so the application level of enterprise employees should also be in the evaluation index system.

(3)Evaluation index system of enterprise learning organization
Learning organization reflects the implementation of enterprise learning and growth goals, and is mainly evaluated from the aspects of the construction of learning organization, the formulation of organizational innovation mechanism, employees' learning ability, innovation ability, and innovation achievements. The level of knowledge classification and standardization reflects the level of integration of knowledge, and the knowledge information is scattered, or fragmented, which requires unified classification and standardization of knowledge information through certain systematic engineering, which saves a lot of time costs for knowledge users. The information construction of experience and new methods reflects the level of tacit knowledge explicitization, and the tacit knowledge of experience in the work process and the new methods discovered are shared in a timely manner as explicit knowledge resources.[60] The construction and application of knowledge map, the construction and utilization of think tanks and learning forums, and the application of education and training learning models reflect the level of knowledge sharing, and these methods or mechanisms are well made explicit of tacit knowledge, and then transformed into tacit knowledge of each employee through sharing, and realize the externality utility of knowledge. 
The construction of innovation tolerance and incentive mechanism is conducive to inspiring the innovative thinking of employees and creating conditions for employee knowledge innovation. The establishment of the team structure model reflects the progress of the learning organization. The total number of effective suggestions and achievements of employees per year reflects the innovation achievements of the enterprise, which is the core evaluation index of the learning organization that implements knowledge management. (See Table 3.6 for specific evaluation indicators). 

Table 3.6 
Evaluation index system of learning organizational strength of high-tech enterprises
	Index 
	Measurement orientation
	The situation of Company XX

	1
	2
	3

	Level of knowledge classification and standardization
	It reflects the explicit level, knowledge sharing level and tacit knowledge sharing mechanism of tacit knowledge
	The classification and standardization of business scope are classified and can be used to meet the needs

	Experience and new methods of information construction
	
	70% of employees are satisfied

	Construction and utilization of knowledge maps
	
	It can now meet the needs of enterprises and the satisfaction of employees

	Construction of think tanks and learning forums
	
	

	Application of training and learning models
	
	

	Innovative tolerance mechanism construction
	Reflect the construction of enterprise innovation mechanism and team model
	Establish an incentive system with mechanism for innovation, and the effect is average

	Construction of innovative incentive mechanisms
	
	

	Establishment of a team structure model
	
	A team model of sub-specialties has been established, and thematic teams will be established in the future

	The average annual total number of innovation achievements of employees
	Reflect innovations
	0-2 items/year

	The average total number of active recommendations per employee per year
	
	


(4)Evaluation index system of human resource competitiveness of enterprises

Human resource competitiveness reflects the potential competitive value of enterprises, and evaluation indicators are mainly designed from the aspects of human resource input and output. Human resource input mainly refers to human resources recruitment, training, promotion, salary and labor contract management, etc., human resource output mainly includes enterprise output value, personnel turnover rate, human capital and other aspects. (See Table 3.7 for specific evaluation indicators).

Table 3.7
Evaluation  index system of human resource competitiveness of high-tech enterprises
	Index

	Measurement
orientation
	The situation of
Company XX

	1
	2
	3

	Proportion of employees with bachelor's degree or above
	Reflect the investment of human resources of the enterprise
	23%

35.9%

92%

	The proportion of core employees of the enterprise
	
	

	Employee training and education coverage
	
	

	Average annual employee training time
	
	5 days/year. People—10 days/year人

	Application of training and learning models
	
	10,000 yuan/year. person

	Average annual employee training costs
	
	There are fixed-term, non-fixed-term, re-employment and other forms of contract management

	The setting of the employee promotion mechanism
	
	

	Establishment of employee remuneration system
	
	

	Employee employment contract management
	
	0-2 items/year

	Relative profit margins of firms
	Reflects the company's human resource output relative to its peers
	10%

	The relative economic output value rate of the enterprise
	
	

	The relative rate of appreciation of human capital
	
	

	Relative employee turnover
	
	Employee turnover rate is about 26%


The proportion of personnel with bachelor degree or above and the proportion of their core employees reflect the actual situation of the company's human resources, which is human resource management belonging to the recruitment process.[61]
The coverage rate of employee training and education, the average annual employee training time, and the annual average employee training cost reflect the company's efforts to develop the potential of employees, and belong to the human resource management of training and development.

The establishment of employee promotion mechanism and employee labor contract management reflect the importance of employee career planning, promotion is linked to certain performance, and the promotion mechanism can reduce the turnover rate of employees, which belongs to human resource management in performance management and labor relations management.

The establishment of employee remuneration system can stimulate employees' enthusiasm for work and stimulate employees' work potential, which belongs to the human resource management of salary management.

The relative profit rate of enterprises, the relative net output value rate of enterprises, the relative value-added rate of human capital, and the relative turnover rate of employees reflect the value-added benefits brought by human resource management, which is also the final embodiment of human resource competitiveness evaluation, and can reflect the actual situation of the construction of human resource competitiveness of an enterprise through these indicators

(5) Brand effect evaluation index system of enterprises

Brand effect evaluation mainly considers the knowledge of the external relationship of the enterprise, that is, the relationship between the customer and the enterprise is knowledge-based, so as to evaluate the degree of knowledge management. (See Table 3.8 for specific evaluation indicators). 
Table 3.8 
Evaluation index system of brand effect of high-tech enterprises

	Index 
	Measurement orientation
	The situation of Company XX

	Customer intelligence database construction
	Reflect the level of customer knowledge
	Not very perfect, need to continue

	Customer satisfaction
	Reflect the customer's satisfaction and loyalty level for the company's products and services
	Satisfaction greater than 85%

	Customer loyalty
	
	Loyalty greater than 85%

	Customer profitability
	Reflect customer profitability
	The reduction rate reaches 15-30%, and the customer is satisfied

	Development and utilization of knowledge alliances
	Reflect the level of cooperation of enterprises
	The development and utilization of knowledge alliances has been relatively small, and the main goal of future efforts is to do so


Customer intelligence database construction refers to the customer's business information and its past transactions with the enterprise are all recorded and accompanied by the customer's corresponding communication habits, etc., the use of big data analysis technology to classify customers, so that when developing new customers, through database comparison, formulate corresponding strategies.

Customer satisfaction and customer loyalty refers to the customer's satisfaction with the service provided by high-tech enterprises and their willingness to cooperate with the enterprise for a long time,[62] if the satisfaction of customer feedback is high but unwilling to continue the next round of cooperation, then it is necessary to find out the reason through the customer intelligence database, perhaps a certain link has a problem, resulting in a decrease in customer loyalty.

Customer profitability refers to the actual benefits brought by customers through the use of services provided by high-tech enterprises, which is also the premise of creating customer satisfaction and customer loyalty, high-tech enterprises and customers are a win-win partnership, providing high-quality services and making customer profitability is a solid foundation for long-term cooperation.[63]
Knowledge management information system needs a large amount of internal and external knowledge information to support the information industrialization production process, relying solely on the knowledge information of the enterprise itself can not meet the changing market environment, which requires the establishment of knowledge alliance, strengthen cooperation and exchange between enterprises, and achieve the common development of the alliance
3.3. Building a human capital management mechanism to increase the competitiveness of high-tech enterprises

The 21st century is the era of the knowledge economy, and rapid technological upgrading and diversified financing methods have transformed the competition mode between enterprises. [64]The capital management competition between enterprises replaces the original product operation competition, and further moves towards the capital management competition relying on intellectual factors, so that human resource management becomes the key to enhancing the core competitiveness of enterprises, marking that human resource management has become a breakthrough in building the core competitiveness of organizations in the era of knowledge economy. The traction mechanism, incentive mechanism, constraint mechanism and competition and elimination mechanism of human resources provide a good development path for enterprise human resource management, and how to better tap the potential human resources in the organization, transform them into the human capital of the enterprise and bring value to the enterprise is the key to enhancing the core competitiveness of the organization.[65]
The human resources traction mechanism refers to the strategy of helping the organization to complete the company's goals and enhance the core competitiveness of the enterprise by clarifying the requirements and expectations of the enterprise, enabling the employees to rationally regulate their own behavior, and finally integrating the efforts and contributions of the employees into the strategy of assisting the organization to complete the corporate goals and enhance the core competitiveness of the enterprise. 
The core of the human resources traction mechanism is to make employees clearly aware of the performance and performance expectations of the organization and work. It can be seen that the human resource traction mechanism can be realized through the design of the  KPI core indicator system, the creation of corporate culture and value system, and the construction of training and development system. 

(1) Design of KPI core indicator system

KPI core indicator design is based on the organization's strategic goals, and the organization's strategic goals are decomposed layer by layer using the idea of target management, forming a top-down project-level goal traction mechanism of the organization. [66]KPI core indicator design is not only for target assessment, but more importantly, it forms a clear division of labor within the organization oriented to strategic goals, making work more responsible and organized, thereby improving work efficiency.

For high-tech companies, in order to build the core competitiveness of knowledge management as a strategic orientation, they must use the  KPI core indicator design system to decompose the goal into more specific sub-goals, so that the division of labor is clear and the responsibilities are clear. 
According to the fourth chapter of the balanced scorecard goal decomposition diagram, the knowledge management strategic goal is decomposed into four levels of financial, customer, internal process, learning and growth goals, and the assessment indicators of each goal are designed, then it is necessary to decompose the sub-goals of these four aspects to each department to form the assessment objectives of each department, and each department then decomposes the goals to individuals according to the internal situation of the department, so as to form a strategic goal assessment system composed of target management. 

The sub-goals of the four areas are not the goals for which one department is responsible for one aspect, and these goals are to distribute the objectives fairly and reasonably to each department according to the actual situation of the department. 
Financial objectives, because they involve the explicit financial indicators of the enterprise and the potential value of the enterprise attached to human resources, from the perspective of human resources input and output, its financial objectives should be assigned to the financial department and the human resources planning department. The goal of the customer, [67]because to build the brand effect, must involve investment promotion and customer information feedback, so the customer target should be assigned to the investment promotion department  (project department) and publicity department. The internal process objective involves the assessment indicators of the enterprise's information absorption ability, but the internal process also involves human resource planning, so the target should be mainly assigned to the equipment department and the human resources planning department. 
The learning and growth goal mainly involves the innovation of the enterprise and the construction of a learning organization, and should be mainly assigned to the human resource planning department (Fig.3.4). 





  Figure 3.4. KPI strategic goal planning diagram

(2)Corporate culture and value system

Corporate culture is the core value system of the organization that members of the organization agree on and jointly own, which is hidden behind the standardized system of the organization and the behavior of each employee, and is presented by these factors. Corporate culture is a mode of thinking and behavior, which regulates the behavior of employees, how to guide employees to choose behavior, how employees should do to achieve organizational goals, what employees agree with and advocate is what employees need to achieve, and what the organization opposes and fights is what employees need to avoid. Create a corporate culture that unites all employees and creates a value system that all employees sincerely agree with, so as to stimulate employees' sense of mission, achieve organizational performance and actively promote corporate change and development.

To achieve the strategic goal of knowledge management, build a knowledge sharing platform, and tap the potential knowledge resources attached to human resources are the only way to build the core competitiveness of high-tech enterprises. The construction of a knowledge sharing platform can be described as the creation of hardware, and the mining of knowledge resources inside and outside the enterprise is the construction of software level. [67]What model can enterprises adopt to maximize the exploitation of internal and external knowledge resources of the organization? This requires creating a corporate culture full of knowledge sharing and creating a knowledge sharing core value system.
The need motivation theory believes that stimuli will produce needs, need to generate motivation, motivation triggers behavior, behavior determines goal achievement, and the realization of goals generates new stimuli through the feedback mechanism, which in turn produces new needs, which constitutes a circular chain of need motivation and maintains the development momentum of the organization. The construction of corporate culture and core values is to give employees continuous stimulation and set reasonable goals, so that the entire demand motivation cycle chain can move, so as to give full play to the subjective initiative of human resources within the enterprise and achieve the strategic goals of the organization. The theory of need motivation is presented in Fig. 3.5.




Figure 3.5.  Need motivation theory flowchart
The need for motivation theory points out that in order to achieve corporate knowledge sharing, it is necessary to create a corporate culture that stimulates knowledge sharing, so as to form a potential core value system for all employees. These stimuli can be achieved by combining "virtual with real" and "online and offline". [68]The so-called "virtual with reality" refers to the stimulation of the virtual platform, creating a knowledge sharing platform, sharing the information required by all kinds of employees on the platform, and establishing a corresponding knowledge contribution reward mechanism, and pulling into the year-end assessment, at the same time, you can hold physical knowledge sharing seminars, core project summit forums and other activities, but because the employees of high-tech enterprises are scattered throughout the country, this physical activity can be held once or twice a year, and the knowledge sharing results are updated to the network virtual platform in time. "Online and offline" for all employees to share the results refers to the company's official website as the main stage for knowledge sharing, supplemented by other forms of knowledge sharing mode.[69] The so-called "online" refers to the formal sharing platform of enterprises, with a rigorous structure of knowledge content, and a standardized and targeted knowledge management context system. "Offline" refers to the informal organization of the enterprise, Q group, WeChat discussion group, Weibo forum and other forms of knowledge discussion organization. Informal organizations are an important part of the creation of corporate culture, and their role should not be underestimated, informal organizations can not only carry out unfettered knowledge sharing brainstorming activities, but also enhance the emotions between employees and form the core cohesion of the organization.

(3)Training and development system

Employee training and development has always been a high-profile aspect of enterprises, and as the top priority of human resource traction mechanism, it plays a decisive role in the development of employees' potential. Through employee training and development, it not only improves the core skills and expertise of employees to create value for customers, but also transmits the corporate culture and core values of the organization. Then improve the understanding and recognition of employees of the enterprise management system, so that the institutionalized traction and cultural traction of the enterprise can find a deepening carrier and a way to land.

With the construction of high-tech enterprise knowledge management information system, a large number of staff training and development can be carried out through the network platform, which can save a lot of time and resource costs, and can make the training more flexible not only centralized training when employees join the company, after the employees are assigned to work all over the country, according to the employees' own requirements and organizational development expectations at any time targeted network training.[71] For the content of training and development, the corresponding supporting training and development system can be ordered from a third-party human resource development institution according to the actual situation of high-tech enterprises.

The performance gap method is an effective means of determining training needs through performance appraisal to understand the gap between employees' actual performance and expected performance. High-tech enterprises can use the "performance gap method" to conduct training needs analysis (see Figure 3.11).  












Figure 3.6. Training needs analysis method diagram of high-tech enterprises

In the training process, we must pay attention to the assessment of training results, many enterprises in the human resources training process, only pay attention to the training process, and lack of assessment of training results, or the training results are not enough attention, resulting in the lack of substantive effects of training. Enterprise leadership must pay attention to the evaluation of training results, and effectively evaluate the training results from four levels, so as to clarify what problems have been solved by training, which problems have not been solved, and what new problems have emerged. As shown in Table 5-1, the entire training and development system should follow the principles of PDCA, that is, Plan, Do, Check, and  Action, first through training needs analysis, understand the content that needs to be trained and the selection of training methodology, and then implement the training plan, and then evaluate the training results, deal with the existing problems in time and enter the next training cycle, which is the cycle process of the training and development system. [72]
Formation of human resource incentive mechanism

Establishing a reasonable human resource incentive mechanism is not only conducive to retaining outstanding talents, but also can bring huge dividends to enterprises. The superior salary system can attract more outstanding talents to join the enterprise, the reasonable career management and promotion system can retain outstanding talents and enable them to share the fate of the enterprise, and the necessary decentralization and authorization machine can improve work enthusiasm and help enhance the cohesion of the enterprise. The system can stimulate the potential of employees.

(1) Salary system design

High-tech enterprises belong to service-oriented industries, and their salary system design should adopt the post performance pay system, combining the fixed salary of the post with the performance and performance floating salary for the salary model. Job remuneration has the characteristics of high rigidity and high differentiation, which belongs to a high-stability salary model, while performance-based pay has the characteristics of low rigidity and high differentiation. The position salary positioning basic salary reflects the fairness principle of salary design, which is conducive to forming the sense of enterprise team and avoiding the vicious competition of team members. At the same time, performance-based pay conforms to the principle of distribution according to work, and embodies the idea of paying according to actual workload. The job performance pay system not only takes into account fairness but also reflects the difference in efficiency, which is not only conducive to the construction of team model, but also stimulates the subjective initiative of each employee

The salary of the position should be designed according to the position and competency, and reflect external competitiveness. When setting the post salary, it should be set scientifically according to the job responsibilities, post competence, etc., and according to the market salary level. Only with market-leading job salaries can attract more outstanding talents to join the company. At the same time, the position salary can also be adjusted appropriately according to the different stages of the enterprise. When designing performance-based pay, it is necessary to fully reflect the principle of flexibility, the higher the performance, the higher the commission ratio, and the exponential growth mode, so as to greatly stimulate the work potential of employees, so as to transform into productivity.

In order to highlight the importance that enterprises attach to core talents, under the premise of the post performance pay system, a special core employee welfare system can be established, and the model of skill pay system can be introduced to set up special incentive allowances for employees with high skill levels.[73] According to Maslow's hierarchy of needs, low-level needs will produce higher-level needs after they are satisfied, and the highest level of needs is to seek the realization of self-worth, and the level of needs reflects the characteristics of material to spiritual, from themselves to society. Therefore, in addition to giving core employees material rewards, more attention should be paid to their spiritual encouragement, and star outstanding employees can be set up within the enterprise, and these honors will be linked to awards and evaluations, which reflects the incentive model of combining material rewards and spiritual rewards.

Table 3.9 
        High-tech enterprise trainee training assessment and evaluation level table
	Assessment hierarchy
	Evaluation criteria
	Assess focus
	Evaluation methodology
	Evaluate the subject
	Evaluation time

	1
	2
	3
	4
	5
	6

	First level
	Reflect the level
	The subjective feeling of the trainee's training
	Questionnaires, interviews, observations
	Training institutions
	Middle and late stages of training

	Second level
	Knowledge level
	Skills acquired by the learner
	Testing, questionnaire method
	Training institutions
	After the training



	The third level
	Behavioral dimension


	Trainee behavioural changes related to the training
	Performance appraisal and observation method
	Training institutions, 
supervisors,
 colleagues,
 customers
	Three months after the end of the training

	Fourth level
	Outcome level
	Changes in trainee performance related to training
	Analysis of business operations
	Training institutions, 
supervisors, 
department heads
	The next round of performance appraisals or one year is the deadline


(2)Career management and promotion system

Career planning management is an activity of enterprises to plan the career development of employees, which requires the combination of employees, managers and enterprises to be managed by the human resources department for the overall management of employees' career planning. Employees need to carry out career planning according to their own knowledge, skills and willingness, and managers should guide employees to carry out career planning

To provide necessary career planning information and help, enterprises must determine their own development direction, provide employees with space for career development, and guide and help employees' career planning.

High-tech enterprises must clarify their own company's positioning, establish future development plans, and sort out the company's internal human resources development and promotion paths, adopt a rotation mechanism combining department rotation and regional rotation, and adopt a double-ladder promotion system (one is a technical ladder, the other is a management ladder) to revitalize the internal human resources of the enterprise, fully explore its potential, improve work enthusiasm, and reduce the turnover rate. 

The career planning of employees in high-tech enterprises needs to be implemented from two aspects. First, it is necessary to develop a clear human resources promotion system and define the qualifications required for promotion, so that active employees scattered throughout the country can participate in promotion under equal competition conditions; Second, it is necessary to provide necessary training, lectures and distance education for promoted employees, and the resources required for various promotions can be found in the knowledge management information system, and employees themselves can make clear career plans in the system and fine-tune them in a timely manner. 

(3)Decentralization and Authorization Mechanism

The difference between decentralization and delegation of authority is that decentralization directly classifies rights to subordinate departments or individuals, while delegation of authority temporarily delegates rights to subordinate departments or individuals. Decentralization is determined by the organization's system of authority and responsibility and has relative stability, while authorization is temporarily decided by superiors and has relative volatility. Decentralization and delegation can promote the initiative and enthusiasm of subordinates' work, the difference is that decentralization can make the work of subordinates have rules to follow, laws to follow, clear rights and responsibilities, and authorization reflects the leader's trust and importance to subordinates, which will make subordinates highly motivated and easier to stimulate the potential of subordinates.

Combined with the current situation of high-tech enterprises, decentralization and authorization design can be carried out from two aspects to stimulate the enthusiasm and loyalty of employees, so as to reduce employee turnover and improve work efficiency. 
On the one hand, the organizational rights and responsibilities system must be symmetrical, and the interests of each position should match its rights and responsibilities system, reflecting the consistency of rights and responsibilities of each position within the organization. When the organization designs the authority and responsibility system, the headquarters and branches throughout the country adopt the form of decentralization of power, which can promote the open work of local department organizations, stimulate the subjective initiative and innovation of local department organizational work, and what the headquarters needs to do is supervision. 
The relationship between the authority and responsibility between the department leader and the staff can be carried out by means of authorization, which can stimulate the enthusiasm of the department staff and reduce the amount of work tasks of the department leaders. On the other hand, by replacing the salary system such as year-end bonuses in the form of corporate equity dividends, employees can hold company shares and make them feel that they share honor and disgrace with the enterprise, thereby enhancing employees' sense of mission.

Formation of human resource constraint mechanism

The human resource constraint mechanism is to standardize the behavior of enterprise employees, in order to make it meet the expected goals and development requirements of the organization, mainly through the performance management system and professional evaluation system.

(1) Performance Management System

The performance management system includes five recurring management procedures: performance plan formulation, performance coaching and communication, performance appraisal and evaluation, performance result application and performance goal improvement, and performance appraisal and evaluation is only an intermediate link of the performance management system, which is also the fundamental difference between performance management and performance appraisal. Through the performance management implemented jointly by management and employees, it can strengthen the organizational cohesion of employees, stimulate their sense of mission, and integrate them into their career planning.

High-tech enterprises should fully understand the importance of performance management at the ideological level. First of all, we must realize that performance management is not only performance appraisal, but the entire management process around enterprise performance improvement, and the results of performance appraisal should serve the improvement of performance goals and provide reference for a new round of performance appraisal plans, not just the basis for rewarding and punishing employees. Secondly, to realize that performance management is not only a matter of leadership and management, but a process of full participation, the formulation of performance plans should be completed jointly by enterprise management and employees, the plan involves the setting of performance goals, mutual consultation between management and employees can be more realistic performance appraisal goals, but also conducive to overcoming the resistance in the implementation of performance appraisal, and in the performance appraisal process must also be counseling and communicating with employees, so that employees fully understand the standards of appraisal and the real intention of appraisal. This will result in significant savings in the cost of carrying out performance appraisals. Finally, the results of performance appraisal should be applied to the solution of practical problems, and the results of performance appraisal should be applied in a timely and effective manner, and services should be provided for performance objectives (Fig. 3.7 ).





 Figure 3.7. Flow chart of performance management of high-tech enterprises
(2) Professional evaluation system

Professionalization refers to certain professional standards, occupational norms and occupational systems followed in the process of work, and professionalization requires that staff should meet certain professional norms and standards in various positions.  

High-tech enterprises mainly construct a professional evaluation system from four aspects: professional skills, professional attitude, professional ethics and professional behavior, so as to optimize the professional level of enterprise employees and realize the standardization and competitiveness of human resource management. Professional skills refer to whether the employee is capable of the job: professional attitude refers to whether the employee has a positive attitude to cope with the work; Professional ethics refers to whether employees follow certain effective behaviors and adhere to ethical conduct in the process of work; Professional behavior refers to whether employees reflect the corporate image according to the requirements of the enterprise, and there are certain differences in the setting of personnel indicators and their weight design at different levels of high-tech enterprises, and the professional indicators and weight design are carried out here with grassroots employees as representatives. (as shown in Table 3.14).

Table 3.10 
Evaluation system for the professionalization of ordinary employees in high-tech enterprises

	Level 1 indicators
	Secondary indicators
	Basis for assessment
	Standard score
	weight

	Professionalization skills
	Specialized knowledge
	System expertise
	8-10
	50%

	
	
	Certain expertise
	5-7
	

	
	
	Lack of expertise
	0-4
	

	
	Communication skills
	Good
	6-10
	

	
	
	difference
	0-5
	

	
	Knowledge contribution
	high
	6-10
	

	
	
	low
	0-5
	

	Professional attitude
	Responsibility
	strong
	6-10
	20%

	
	
	weak
	0-5
	

	
	enthusiasm
	high
	6-10
	

	
	
	low
	0-5
	

	Professional ethics
	finagle
	not
	6-10
	20%

	
	
	Yes
	0-5
	

	
	Loyalty
	high
	6-10
	

	
	
	low
	0-5
	

	Professional behavior
	Writing norms
	specification
	6-10
	10%

	
	
	Not standardized
	0-5
	

	
	Words and deeds
	Suitable
	6-10
	

	
	
	Indecent
	0-5
	


The human resources competition and elimination mechanism is the guarantee of the high-quality structure of human resources in high-tech enterprises, and grasping the entrance and exit of enterprise human resources and effectively developing the current internal human resources is the key to enhancing the core competitiveness of human resources. For engineering consulting enterprises, traction and incentive mechanism is a positive means to promote employees to continuously improve their own capabilities and performance, but there must be reverse means to optimize human resources within the enterprise, which is the competition and elimination mechanism of human resources.

In fact, these two systems complement each other, the competition and elimination mechanism is to optimize the internal human resource structure of the enterprise, replace the employees who do not adapt to the development of the organization in time, and focus on training the employees who meet the development goals of the organization, which is a strong backing to ensure high-quality human resources within the enterprise. Employee career planning management is to manage the career planning of employees who are in line with the development of the organization, and for those employees who do not meet the requirements of the organization, the process of their career planning management can be terminated. To be precise, the competition and elimination mechanism is to strictly manage the entrance and exit of human resources, while career planning management is to effectively develop the stock of human resources within the enterprise. Do not mistake career planning and management as an "iron rice bowl", and do not mistake the competition and elimination mechanism as a convenience for personnel adjustment, reasonably carry out the development and management of internal human resources, and realize the optimization of internal human resources potential development is the end

Objective. The scientific competition mechanism can eliminate the imbalance psychology of internal personnel, help cultivate employees' sense of responsibility and mission, and also break the strange circle of pure seniority, and use the post competency mechanism to allow capable people to be competent for the corresponding positions, rather than taking the working years and work qualifications as a reference standard, of course, the working years, D

For qualifications and academic qualifications, etc. can be used as a reference for competitive employmentFirst of all, to recruit talents for the society, it is necessary to fully consider the background information of the applicants, and select the employees suitable for the enterprise through a scientific and reasonable evaluation system. Internal recruitment through the establishment of employee knowledge information database, through the scientific and reasonable promotion evaluation system of internal personnel to carry out scientific and reasonable management of the career planning, so as to avoid more human factors caused by recruitment and promotion errors

The industry characteristics of high-tech enterprises determine that they need elites from all walks of life, not only engineering and technology related professional talents, but also economic, legal, management and other related professional talents, but also comprehensive knowledge-based compound talents. The competition of talents is the key to the competition of human resources in enterprises, so the strategic planning of human resource management in high-tech enterprises has become the top priority. With the construction of knowledge management information system, the use of two-way human resources planning within the enterprise will fully demonstrate the role of knowledge management, and it is also the full use of the knowledge management information system, and the two-way mechanism is conducive to information feedback and evaluation, which is the current high-tech enterprises must adopt the human resources strategic planning means.

Corporate and sectoral plans require a top-down process to build a strategic framework. The strategic planning at the top provides the necessary program for the specific plans of the next layer, thus forming a logical and hierarchical strategic framework, and this framework chain becomes the link between the organizational goals of all levels and the overall strategic goals of the enterprise, thereby ensuring the consistency of goals. Accumulation is an important attribute of bottom-up human resources planning, different from the top-down decomposition of strategy layer by layer, it is to accumulate the underlying goals layer by layer, gather to the upper level, so as to form an organizational strategy with practical significance, through each department to bring together the core human resources problems of the department into the long-term plan goal strategy, and then conduct detailed analysis, prediction and evaluation of related problems, define the scope of the problem, impact and its feasible solution ideas, and finally screen out the dominant strategy through the principle of bounded rationality. Through the two-way human resources planning mechanism, its ultimate goal is to recruit excellent talents, retain excellent talents, and eliminate inferior employees, so as to realize the optimization and upgrading of the internal human resources structure of the enterprise.
Table 3.11 
Two-way human resources planning for high-tech enterprises

	Objective 
	Presentation of the strategic framework
	Design concrete actions

	Method 
	Flow from the company layer to the department level
	Submit for review up by the department level

	Take
	long-term
	short term

	Environmental analysis
	Environmental assessment for corporate strategy
	Identify strategic trends and problem frameworks

	Complete planning
	Part of a business planning process or separate human resource planning that clarifies people-related issues
	Analysis, forecasting and planning of special problems or related topics

	Evaluation and control
	Feedback
	Monitor and report on progress in resolving issues


Through the interlocking strategic control of the four major mechanisms of human resources, combined with the knowledge management architecture platform, put human resources and knowledge information in the key position to enhance the core competitiveness of high-tech enterprises, and make full use of internal and external human resources and knowledge information to maximize organizational performance and achieve organizational strategic goals The core purpose of this paper (the relevant management structure is shown in Figure 3.8).

















 Figure 3.8. Framework for human capital management based on enhancing the core competitiveness of high-tech enterprises chart

Through the establishment of the knowledge management information system, the platform is based on the four major mechanisms of human resources, and the construction of core competitiveness is carried out according to the corresponding mechanism strategy system. 
The construction criteria of the knowledge information management system are reflected by the four aspects of the balanced scorecard, and combined with the corresponding assessment indicators to comprehensively consider the factors inside and outside the organization, fully realize the maximum utilization of knowledge information within the organization, and at the same time, through the four mechanisms of human resources to deeply develop human resources, give full play to the potential of human resources within the enterprise, so as to create greater enterprise value, and gradually achieve the strategic goals of the enterprise, and build the core competitiveness of the enterprise. 
Human resources and enterprise information knowledge are the two basic elements to build the core competitiveness of enterprises, and revitalizing internal and external resources by giving full play to the role of these two is the fundamental place to achieve core competitiveness.

CONCLUSIONS
With the continuous development and progress of the economic era, the operation of enterprises has not only relied on technology and traditional equipment, but also the quality and level of human resources. Now knowledge determines destiny, competition in the enterprise is the same, the improvement of the core competitiveness of the enterprise can promote the continuous development of the enterprise, has an important impact on the economic benefits of the enterprise, and the enterprise to occupy the main position in the society to enhance the core competitiveness of the enterprise, promote the development of human resources. In the face of increasingly fierce international and domestic market competition, how to build core competitiveness with long-term advantages has become the key to the sustainable competitive advantage of high-tech enterprises

Human resources are the first resource element of enterprises and the basis of sustainable development, and their unique value, scarcity and imitability are important ways for enterprises to obtain core competitiveness. As a typical knowledge-intensive enterprise, talent cultivation and human resource management are crucial to improving the core competitiveness of enterprises. In view of this, this paper comprehensively uses normative analysis and case analysis to study the core competitiveness of high-tech enterprises from the perspective of human capital management. Firstly, this paper comprehensively analyzes the development environment of high-tech industries from the four levels of politics, economy, technology and society, and concludes that talent advantage is the key to enhance the core competitiveness of high-tech enterprises. Secondly, the correlation between human resource management and core competitiveness of high-tech enterprises is analyzed, and then the role of human resource management on the core competitiveness of high-tech enterprises is analyzed. Finally, from the aspects of human resource traction mechanism, incentive mechanism and constraint mechanism, specific implementation methods are proposed on how to enhance the core competitiveness of high-tech enterprises.
According to the statistics of the 2019 and 2020 "China Torch Statistical Yearbook", calculating its proportion in the national data, it can be seen that in terms of the number of enterprises in the unified system and the number of employees at the end of the year, most of the high-tech enterprises and employees are concentrated in the Yangtze River Delta (22.52%) and southeast coastal (28.34%) economic zones, accounting for 50% of the number of high-tech enterprises in the country; In the Yangtze River Delta Economic Zone, Jiangsu Province has the largest number of enterprises and year-end employees, and in the Southeast Coastal Economic Zone, Guangdong Province has the largest number of enterprises and year-end employees. 
In terms of operating income, although the number of enterprises in the Yangtze River Delta Economic Zone is not as large as that of the Southeast Coastal Economic Zone, the proportion of operating income is higher than that of the Southeast Coastal Zone, mainly because the operating income of Shanghai, Jiangsu Province and Zhejiang Province are all in the forefront of the country, while the Southeast Coastal Economic Zone is mainly based on Guangdong Province, Fujian Province is at a medium level, and Hainan Province is relatively backward. 
Looking at the development status of high-tech enterprises in the four regions, the comprehensive indicators of the Yangtze River Delta and the southeast coastal economic zone have been in the leading position for two consecutive years, the development of the Beijing-Tianjin-Hebei economic zone is stable and rising, the development of Beijing, Tianjin and Hebei Province is relatively balanced, the economic zones of the three eastern provinces are relatively backward, and the number of enterprises in Liaoning Province and Jilin Province has increased significantly in 2019, but there is a large gap with the developed regions.
It is important to note that in order to achieve the strategic goal of knowledge management, creating a platform for knowledge sharing and utilizing potential knowledge resources related to human resources is the only way to create the core competitiveness of high-tech enterprises. Building a knowledge sharing platform can be described as building the hardware, while mining knowledge resources inside and outside the enterprise is building the software layer. 
Strategic planning at the top provides the necessary program for the specific plans of the next level, thus forming a logical and hierarchical strategic structure, and this framework chain becomes the connecting link between the organizational goals of all levels and the overall strategic goals of the enterprise. , thereby ensuring consistency of goals. Accumulation is an important attribute of bottom-up human resource planning, unlike top-down strategy decomposition layer by layer, it consists of accumulating basic objectives layer by layer, gathering to the top level to form an organizational strategy with practical meaning, through each department to unite the main problems of human resources of the department into the long-term plan of the target strategy, and then conduct a detailed analysis, forecasting and evaluation of the related problems, determine the scope of the problem, its impact and its ideas of feasible solutions, and finally weed out the dominant strategy using the principle of bounded rationality. 
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