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In this paper, employees are considered to be able to invest into certain forms of their own human capital, one of those being specific to their organization (‘firm specific’), and the other specific to their current managers (‘manager specific’). At the other hand, enterprises (organizations) have different preferences in terms of the two types of human capital investment because of their different functions, as well as regarding different organization forms and information structures. As relationships between the enterprise and the employees are becoming more cooperative, the presented model of employee investment in human capital includes the variables of enterprise preference, the investment cost and the proportion of the investment output which the enterprise distributes to the employees. By using the mechanisms of the cooperative game, this paper studies the problems of the output proportion which the enterprise distributes to the employees and the optimal investment ratio of the employees’ investments into the forms of human capital specific to the firm and managerial environment. It is argued that the risk attitude and the bargaining power are key factors to the payoff of both the firm and employees.

1. INTRODUCTION

The competition of modern enterprises depends on talents more than ever. Previous research has indicated that motivating employees to invest in specific human capital is important for improving the performance of organizations and increasing the enterprise value (e.g. Roberts & Van den Steen, 2000). However, most of the studies investigated human capital investments from the organizational perspective. This paper studies it from the perspective of employees. The purpose of this paper is to present a framework in which workers undertake some human capital investments that are specific to a manger as well as the firm. This framework will derive some new results that will contribute to the literature. 

There have been several studies investigating human capital investment from the perspective of employees. For example, Owan (1999) considered the impact of different natures of enterprise organization and workers’ skills on the employees’ human capital investments. Roberts et al. (2000) considered the employee’s incentives of investing in specific human capital under the context of the importance of human capital, compared to physical capital, but they mainly focused on the relationship of shareholder interests, human capital investment and corporate governance. This paper assumes that employees can invest into the forms of human capital specific to their current organization and managers, while the organizations have different preferences for these two types of human capital.

It is usually considered that the employee’s investments on human capital in the enterprise can be divided into two types: the specific human capital investment and the ‘general’ human capital, that does not relate to a specific organization. A popular view states that the firm-specific human capital makes workers more productive in their current organization, but not elsewhere, while the general human capital can make employees productive regardless of the organization in which they are employed Although there are quite a few studies related to such a categorization (e.g. Felli & Harris, 1996; Jaggia & Thakor, 1994; Mailath & Postlewaite, 2004), only some of them analyze the specific human capital investment.
Matvos (2005) proposed for the first time that the employees’ specific human capital investment can be divided into the firm specific and manager specific human capital investments. Examples of firm specific human capital are: ‘knowing how to find the restrooms’; ‘learning who does what in the organization and to whom to go to get something done’; and ‘learning to use equipment or methods that are only used in this organization’. The manager specific human capital investment can be interpreted as a kind of relationship specific investment, which can be gained from the long term cooperation between workers and their managers. The effects of such human capital investment include mutual understanding, trust and complementing abilities, as well as efficient teamwork. Moreover, relationship specific investment can increase the efficiency of the firms and reduce the transaction costs. It is obvious that this differentiation is relatively close to reality, since employees often acquire firm specific human capital and manager specific human capital investments during their tenure.

It is no doubt that firm specific human capital investment is always beneficial for the organization, because it can be productively used to create rents. However, manager specific human capital investment has two functions (Gregor, 2000). On one hand, when the employee and manager remain in the same organization, the manager specific human capital investment can also create rents. On the other hand, in case of managerial turnover, the manager specific human capital investment serves as an outside option when the worker bargains with the firm for which he decides to work. Such an investment may induce the workers to leave the old and join the new organization, for which the manager chose to work. In the intensely competitive environment, the high voluntary turnover rate can cause significant negative effects. 
In order to reduce the turnover rate, especially for the ‘key employees’, a new method is proposed in this paper. It is believed that the organizations should motivate the employees to undertake the firm specific, instead of manager specific human capital investment. However, the amount of the two types of specific human capital from employees is relative to factors, such as the organizational structure, information structure and the incentives from the organization. Aoki (1986) considered two types of information structures: horizontal and vertical. In organizations with horizontal information structure, Doeringer and Piore (1971) considered that workers were familiar with the equipment of the firm and could find the sources of production problems, depending on their practical experience. Thus, in organizations with the horizontal information structure, the invested amount of firm specific is larger than the amount of manager specific human capital. 
In organizations with vertical information structure, the transfer of information is hierarchical and the decision power is mainly held by the supervisors. Thus, it is not necessary for the employees to know much about the strategy and the culture of the organization. On the contrary, under such circumstances, workers invest more into the manager specific than into the firm specific human capital. In fact, the organization must balance the incentives with the expected efficiencies from different structures. However, the problem of motivating investment into different forms of human capital is beyond the scope of this paper.

Traditionally, in the relationship between the organization and the employee, the organization had a dominant role. In other words, the organizations (prospective employers) can simultaneously make one ‘take it or leave it’ offer and the worker can accept, at most, one of them (Matvos, 2005). If the worker accepts the offer, the position is filled and the investment of specific human capital is made. If the worker refuses the offer, he or she has to look for another position, the worker’s former organization has to look for a new worker in the labour market and the game finishes. With the development of the knowledge-based economy, more and more enterprises realize that human capital is the most important asset, especially in the high-tech industries, in which the knowledge intensive products are the norm. Thus, the traditional relationship between enterprises and their employees begins to change; that is, in order to maintain the key employees of, the organization often cooperates with the workers and bargains regarding their compensation, in order to gain the win-win result. In contrast to the Pareto game, the game is played cooperatively, as opposed to the non-cooperative Stackelberg game between the enterprise and the employee. This paper studies the transferring process from the Stackelberg game to the Pareto game between the enterprise and the employee.
This paper assumes that the environment is deterministic; that is to say, the output of the employee is only the function of the employee’s firm specific and manager specific human capital investment, without other uncertain factors influencing the output. Furthermore, the investment produces some costs, with the cost of firm specific human capital investment assumed to be shared by both the employee and the enterprise. However, the cost of manager specific human capital investment can only be undertaken by the employee. In this context, the paper probes into the optimal strategy in cases the enterprises and the employees cooperate, as well as do not cooperate with each other.

The rest of the paper is structured as follows. First, a simple model is presented in Section 2. The model is simple and conveys the basic information for the following analysis. In Section 3, the condition of non-cooperation between the firm and the worker is considered; that is, the firm has a dominant position. In Section 4, the condition of cooperation between the firm and the workers is considered. In Section 5, the paper is concluded with the summarization of the analysis.

2. THE MODEL

There are two firms: the original firm and the outside firm. In this paper, it is assumed that they are owned by the providers of financial capital; thus, there is no principle-agent problem. The original firm employs a worker and a manager. The worker undertakes two kinds of investment: firm specific 
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. It is assumed that the costs of firm specific human capital investment can be shared by both the employee and the enterprise. The proportion the cost shared by the enterprise is noted by
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. Manager specific human capital investment must be undertaken by the employee and the employee’s willingness to undertake such an investment depends on the returns he or she anticipates.

Since manager specific human capital investment may cause the employee to seek employment in the same enterprise if the manager decides to leave the original enterprise (which introduces the extensive losses of human resources), the original enterprise will prefer firm specific to manager specific human capital investment. The importance of firm specific human capital investment is, thus, increased. Actually, the amount of the two types of specific human capital relates to different factors, such as the organizational and information structure. Thus, the organizational preference lies in the equilibrium of the organization’s turnover and structure forms. The organizational preference is 
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In this paper, a parameterized production function is taken into consideration that links the use of firm specific human capital investment
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. As discussed above, it is only considered that the specific human capital investment has an effect on enterprise output, without considering the output effect of enterprise physical capital (which is true in some professional service enterprises, such as banks, advisory companies, accounting firms, lawyer's offices, etc., where arguably only human capital matters). For the sake of convenience, this paper takes the form of Robert’s' output function (Roberts & Van den Steen, 2000), but different from the one in which Roberts (2000) considered physical capital and the importance of human capital. Hence, in this paper, both firm specific human capital investment and manager specific human capital investment are taken into consideration.
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The employee’s investment cost is 
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, as well as that the share of the cost of firm specific human capital investment shared by the organization is 
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, all the costs of the firm specific human capital investment assumed by the employee). Suppose the share of operating profits going to the employee is 
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), with the owners providing the share α to the worker, then each of the two actor makes the investments, leading to operating profits, being shared between the two. In making the investment choices, each side bears the cost of its choice but recognizes it will receive a share of the operating profits generated by both investments. The payoff of the enterprise
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And the payoff of the employee
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The whole payoff of the enterprise and the employee π is:
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3. NON-COOPERATION OF THE ENTERPRISE AND EMPLOYEE

In this scenario, the relationship between the enterprise and employee is non-cooperative. Therefore, only the enterprise has the dominant power to decide the share of profit 
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, which motivates the employee investment in human capital. Two types of different situations will be taken into consideration separately. First, the second best (realistic) benchmark share of profit (
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) are analyzed. At the end of this section, problems, such as the income of the enterprise and the employee, under the second best condition, are also taken into account.
Both the enterprise and the employee are rational, with the employee acting first and maximizing the payoff: 
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. From first-order partial derivatives of πe (extremes of the two-variable function πe) being equal to 0, two results can be obtained. The choice of 
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and the employee’s payoff is: 
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3.1 The second best share of profit 
In practice, most of the enterprises tend to maximize their interests. In other words, financial investors can ensure that decisions taken by the firm serve their interests. Together, these assumptions mean that the returns belong and accrue to the financial investors and that profits are maximized. In this case, the optimal proportion of output distributed to the employee is studied, which is the second best share of profit. Similarly, substituting (5) and (6) into (2), 
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The following conclusions can be obtained from (9):
Conclusion 1: 
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, i.e. with the increasing rate of the cost going to the employee, the employee’s best share of profit also increases.

Conclusion 2: 
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[image: image81.wmf]1

0

2

g

£<

, that is the enterprise undertakes most of the cost (e.g. by investing heavily into training), it prefers the firm specific to the manager specific human capital investment, but also reduces the proportion of output distributed to the employee, as it has to maximize its profit.
Conclusion 3: 
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, it is contrary to conclusion 2. From conclusions 2 and 3, it can be concluded that the optimal proportion of output distributed to the employee is not always increasing with the preference of the enterprise to the firm specific human capital investment. The output proportion has something to the cost of investment. 
Conclusion 4: 
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Conclusion 5: When 
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, i. e. when the enterprise has no preference to the investment, the optimal proportion of output distributed to the employee is the function of the cost of investment borne by the employee.

Under the condition of a non-cooperative game, the total benefit of the enterprise and the employee is: 
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3.2 The first best benchmark share of profit 
In this condition, the enterprise and the employee are treated as a single entity and only maximization of the entire profit is considered. Thus, the proportion of output is the best optional ratio under the assumption of non-cooperation between the enterprise and employee. With the increasing importance of the employees, their bargaining power also increases, which makes the enterprise consider both profits, instead of only its own profit. By substituting (5) and (6) into (4), the optimal proportion of output distributed to the employee is obtained, which is the first best benchmark share of profit 
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By comparing (11) and (9), it is easy to see that 
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From (11), 
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, that is, with the increasing preference of the enterprise to the firm specific human capital investment, the enterprise will increase the optimal proportion of output distributed to the employee.

4. COOPERATION OF THE ENTERPRISE AND EMPLOYEE

In the previous section, behavior of the rational enterprise and the employee has been analyzed, with the assumptions that their decisions are made independently. In this section, it will be assumed that the enterprise and the employee can be treated as a single entity, i.e. that the two parties cooperate as partners. First, the total benefit is maximized and the benefit distribution problem is examined. The fundamental idea is to consider the enterprise and the staff as two equal parties, without the enterprise taking the dominant role. Under this condition, it can be supposed that the whole income is maximized, and then the enterprise and the staff can begin bargaining on each side's final payoff. Maximization of the whole income of the enterprise and the staff is:
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From the first order conditions, it is easy to obtain that the optimal amount of the employee’s investment is 
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. Thus, if the enterprise and the employee cooperate, then the employee will invest more into the manager specific human capital than in the case of the non-cooperative game. However, the change of firm specific human capital investment is the function of the cost undertaken by the enterprise and the output proportion distributed to the employee. When the cost of firm specific human capital investment undertaken by the enterprise is greater than the output proportion possessed by the enterprise, the employee will increase the firm specific human capital investment. Otherwise, the employee will decrease the firm specific human capital investment. 
Under the condition of cooperation between the enterprise and the employee, the total benefit 
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The answer to the question of how the maximum profit should be shared between the enterprise and the employee is determined by their bargaining powers. The whole profit gains when the enterprise and the employee change from a non-cooperative game to a partnership is:

[image: image109.wmf](

)

(

)

(

)

222

2

2

11

0

44

oife

babga

ppppp

g

---

D=-=D+D=+³

.
The utility functions of the enterprise and the employee are:
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Respectively, where 
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 are the constant risk aversion coefficients of the enterprise and the employee respectively, both of them are positive. This paper adopts the Pratt – Arrow risk elusion function, introducing the manner of the enterprise and the employee to risk, which is 
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Where 
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Thus, the enterprise profit gain determined by the bargaining powers is obtained as:
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Also, the associated employee's profit gain is:
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Suppose 
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, where 
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 is the system spillover ratio going to the enterprise,  
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 the system spillover ratio going to the employee and
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is the compensated income of the participating party, i.e. the enterprise or the employee. With reference to Li et al. (2002), it is easy to see that in changing the game from non-cooperative to cooperative, if 
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is the compensated income gained by the enterprise from the employee’s specific human capital investment, and if 
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is the compensated income gained by the employee from the enterprise’s cost proportion. 
From (18) and (19), it can be concluded that the ratio of system spillover belonging to the enterprise and employee depends on 
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. The compensated income belonging to the enterprise and employee depends not only on 
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. If the bargaining power of the enterprise and employee is equal, which means that
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 is dependent on the risk preference of the enterprise and the employee, i.e. the risk-preferring party e can get compensated income from the payoff of the risk-averse. If 
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 is dependent on the bargaining power of the participating party, i.e. the participating party with the higher bargaining power more easily acquires the excess rent in the system than the party with lower bargaining power. 

The above conclusions are related to the practical experience. The employee’s bargaining power relates to the degree of the asset specificity and its the relative importance to the enterprise, i.e. the employee’s bargaining power is higher with the more specific investment. Thus, the benefits of the enterprise and employee are coherent to a certain extent. The enterprise expects that the employee makes more specific investments to gain more income. With more investment, the employee’s bargaining power will be simultaneously increased, thus increasing the employee’s income. This process is the result of value creation of the system from the perspective of microeconomics. On the other hand, when the value of the employee is greater, the employee is more important to the organization (as well as attracts more compensated income).
5. CONCLUSION

Specific human capital can be divided into two forms: the firm specific and the manager specific human capital. Both of them are beneficial to the organization, but possess different characteristics. The manager specific human capital investment can motivate the workers to follow the manager, if he or she decides to leave the firm. From this perspective, to reduce the turnover ratio, the firm generally prefers the workers to invest in the firm specific human capital. In fact, the amount of the two types of specific human capital is relative to factors, such as the organizational and information structure. In this paper, the firm preference is treated as the endogenous variable and influence on the employee’s specific human capital investment is studied. 

To summarize, this paper first considers the problems underlying the non-cooperative game between the enterprise and the of the employee, such as the amount of firm specific and manager specific human capital investment, the optimal output proportion distributed to the employee at the first and the second best conditions, the benefits of the enterprise and the employee and the optimal ratio of the employee’s investment in the firm specific and the manager specific human capital. Under the conditions of maximum social welfare, i. e. the first best condition, with increasing preference of the enterprise to the firm specific human capital, the enterprise should also increase the proportion of output distributed to the employee, in order to motivate the employees to undertake the firm specific human capital investment. 

In practice, however, few enterprises can consider the interest of the enterprise and the employee. Most of them maximize their own interest and under the condition of independent decision-making, the relationship between the enterprise and the employee is quite complex. There is a critical value for the preference of the enterprise to the firm specific human capital investment. Only if the preference of the enterprise to this form of investment is large enough (i. e. larger than the critical value), the enterprise may increase the output proportion distributed to the employee. Finally, this paper discusses the issues underlying the cooperation between the enterprise and the employee, such as the optimal investment ratio of the employee and the benefits of the enterprise and the employee, depending on the given bargaining power. In the process of transforming the non-cooperative game between the enterprise and the employee into a cooperative, the system spillover is increasing, and in this process, the enterprise can adjust the compensated income to motivate the workers. Furthermore, this adjustment lies on the risk attitude and the bargaining power of the participator in the organization.

REFERENCES:
1. Aoki, M. (1986), Horizontal vs. Vertical Information Structure of the Firm,                     American Economic Review, 76 (5), 971-983.

2. Canice J. Prendergast (1995), A Theory of Responsibility in Organizations, Journal of Labor Economics, 13, 387-400.

3. Eliashberg J. (1986), Arbitrating a dispute: A decision analytic approach, Management Science, 32, 963 - 974.

4. Felli, L.，C. Harris (1996), Learning, wage dynamics, and firm specific human capital, Journal of Political Economy, 104, 838-868.

5. George J. Mailath, Andrew Postlewaite (2004), ‘Business Strategy, Human Capital, and Managerial Incentives’. Journal of Economics & Management Strategy, 13 (4), 617–633.
6. Matvos, G. (2005), Manager specific human capital investment: A model of Block Trading and Firm Stability, 

http://www.people.hbs.edu/gmatvos/papers.html  
7. Hart, O. and Moore J. (1990), Property Rights and the Nature of the Firm, Journal of Political Economy, 98, 1119-1158. 

8. Hideo Owan (1999), Internal organization, bargaining and human capital, Stanford University.

9. Roberts, J., Van den Steen, E., (2000). Shareholder Interests, Human Capital Investment and Corporate Governance, http://papers.ssrn.com.
10. Jovanovic, B. (1979), Firm-specific capital and turnover, Journal of Political Economy, 87, 1246-1260.

11. Li, S. X., Zhimin, H., Zhu, J., Chau, P. Y. K. (2002), Cooperative advertising, game theory and manufacturer - retailer supply chains”. Omega, 30, 347 -357.

12. Milgrom, P., Shannon, C. (1994), Monotone Comparative Statics, Econometrica, 62 (2), 157-180.

13. Rajan, R., Zingales, L. (2001), The Firm as a Dedicated Hierarchy: A Theory of the Origins and Growth of Firms, The Quarterly Journal of Economics, 116 (3), 805-851.

14. Williamson, O. E., Wachter, M. L., Harris, J. E. (1975), Understanding the Employment Relation: The Analysis of Idiosyncratic Exchange,  Bell Journal of Economics, 6, 250–80.

15. Williamson, O. E. (1991), Strategizing, Economizing, and Economic Organization, Strategic Management Journal, 12, 75-94.
ANALIZA INVESTIRANJA ZAPOSLENIKA U SPECIFIČNI LJUDSKI KAPITAL NA TEMELJU TEORIJE IGRARA

Sažetak

U ovom se radu polazi od pretpostavke da zaposlenici mogu investirati u određene oblike vlastitog ljudskog kapitala, od kojih je jedan specifičan za njihovu organizaciju, a drugi specifično prilagođen trenutnom menadžmentu njihove organizacije. S druge strane, poduzeća (organizacije) imaju različite preferencije prema razvoju navedenih dvaju oblika specifičnog ljudskog kapitala, s obzirom da imaju različite funkciju, ali ovise i o organizacijskim oblicima i strukturi informacija. S obzirom da odnosi između poduzeća i njegovih zaposlenika postaju sve više kooperativni, prezentirani model investiranja zaposlenika u ljudski kapital uključuje varijable preferencije poduzeća prema jednom od navedenih oblika kapitala, trošak investicije i dio outputa investicije u ljudski kapital, kojeg poduzeće vraća samim zaposlenicima. Koristeći mehanizme kooperativnih igara, u ovom se radu raspravlja o problemima dijela outputa investicija koje poduzeća vraća zaposlenicima, te optimalnom udjelu investicija zaposlenika u oblike ljudskog kapitala specifične za poduzeće i njegov menadžment. Pritom se tvrdi da su stavovi prema riziku i snaga pogađanja ključni čimbenici rezultata investicija, kako za poduzeće, tako i za same zaposlenike.

* Aihua Wu, PhD, associate professor, Ludong University, School of Management, Yantai, 264025 Shengdong, China, Phone: +86-535-6676517, E-mail: hiwuaihua@yahoo.com.cn
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