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Abstract

The purpose of this study is to develop a mechanism for the effective management of human capital value, in
relation to the administrative staff of the modern organization. The paper proposes a method of optimizing the
investment in human capital, which includes such components as expenses structuring in the formation and
development of human capital, evaluation and orientation dynamics of the risks of the staff life-cycle phases,
modelling optimal amount of investment in human capital development, taking into account the different degrees
of riskiness, forecasting of return of human capital investment in managing positions and structural units, the
development of recommendations for the creation of institutional mechanism to assess and control the cost of
human capital. In general, the proposed method allows predicting the cost of human capital in managing
positions and structural units, and planning the necessary level of the return of investment and developing
measures for their optimization according to model-based estimates of investment in human capital, taking into
account the change in the riskiness of the investment. The proposed technique is tested on the real project for the
reorganization of the executive office, LLC "Medical Centre" (all names in the article have been changed). It is
revealed that human capital of the executive office of organization is underfunded for a long time in terms of
technical equipment jobs, funds for financial incentives of employees and the formation of executive stuff” wage
supplements. The main risks that affect the value of human capital are: stuff turnover due to lack of career
prospects, uncompetitive salary, insufficient technical equipment of working places of managers and specialists.
As part of human capital cost management it is proposed: the creation of a special structural unit acting as the
valuation of human capital on the basis of recommended optimization models, tracking its dynamics, monitoring
of factors influencing the efficiency of human capital, that develop measures to improve the personnel and
investment policies of the organization.

Keywords: human capital, investment in human capital, the riskiness of human capital, human capital
management cost

1. Introduction

The most important factor that influences the strategic competitiveness of forming its fundamental value is the
quality and efficiency of human capital. The most striking instance of this effect appears in relation to the
executive office, of which largely depends on the choice of optimal strategy and tactics of the modern
organization. Therefore, the issues of formation and development of human capital, monitoring and management
of its cost are becoming more relevant as we move to the information type of post-industrial economy.

For the first time, the term "human capital" and an attempt to evaluate it, was undertaken in the middle of last
century, when T. Schultz suggested macroeconomic approach to the assessment and management of human
capital development. In 1964 G. Becker substantiated the effectiveness of human capital and made a
microeconomic approach to its management. For laying the foundation of human capital theory, T. Schultz was
awarded the Nobel Prize in economics in 1979 as well as G. Becker in 1992. In 1976, J. Kendrick proposed cost
method of calculating the cost of human capital, based on statistical data on cumulative investment of family and
state restoration of human capital. Later, in the 1990s, in the work of J. Mincer (1994) the contribution of
education and length of employment in human capital is estimated. C.B. Mulligan and X. Sala-i-Martin (1995)
proposed a methodology for assessing the total stock of human capital with the help of indexes. The Experts of
World Bank has compiled these and other methods of valuation of human capital in the late 1990s in the method
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of measurement of national welfare.

A new surge of scientific research on this topic came in the beginning of 2000 when the concept of intellectual
capital as the basis of the fundamental value of the company began to develop actively. In 1996 A. Brooking
examined the impact of human capital on the other structural components of intellectual capital-organizational
and client capital. In 1997, M. Kiernan positioned human capital as an important factor in assessing the
company's strategic competitiveness. Later, the development of problems of assess the effectiveness of human
capital at different times was studied by T. Stewart, L. Edvinsson, J. Roos, J. Hayton, P. Wright, J. Shaw and
others.

The solving such problems identified the need for theoretical and practical developments, based on a model of
the global economy, particularly adapted to Russian conditions of economic activity.

The authors, mentioned above, at a high theoretical level, considered the issues structuring human capital, the
mechanism of its formation and development, offered a variety of methods of valuation of human capital at the
micro and macro level, formulated the principles of human capital management. However, insufficient attention
is paid to monitoring the functioning of the human capital risk, its assessment in the forecasting process and its
cost efficiency.

2. Methodology

An important aspect of the mechanism of cost management of human capital is the most adequate and accurate
assessment of the optimal value of investments in its operation and development and forecasting economic
efficiency. It should be mentioned that the problem of assessing investment in human headband with the specific
risks is covered quite fragmented in the literature.

We put forward a technique that synthesizes the cost approach to assess the cumulative investment in managerial
position and expert evaluation method riskiness of investing in different stages of the life cycle of the staff.
Under this method is suggested to calculate the volume of investments, based on the structure of direct and
indirect costs in the managerial personnel, identified lifecycle stage personnel, standard investment risks and
expertise specific risks functioning of the human capital. In parallel, we define the efficiency of investment in
human capital on the basis of indicators of their perceived profitability that allows you to define the limits of
investment in staff and technical equipment, predict their profitability. Calculated investment options allow you
to develop an organizational plan of measures to develop human capital. The overall logic of the proposed
technique is illustrated in schematic form in Figure 1.

[Formation ofthe expense structure of human capital] [Identification of the life cycle phases of the positions
(HC) (stuff)
Direct HC costs Indirect HC costs HC investment risk The reduction and
measurement compensation of risks
| |
The forecast hori ¥ v
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etermination > differentiated model investment

v v

The determining the limits of investment in staff and technical equipment of structural units
optimization of HC investments volume

Organizational activities, designed to develop individual posts and divisions

The implementation of the deal on the HC cost management

Figure 1. Sequence proposed assessment methodology and cost management of human capital

3. Results

In accordance with the microeconomic approach, investment in human headband allow for its expanded
reproduction. The proposed technique involves structuring costs in the formation and development of human
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capital. Testing of methods for project materials reorganization of the management of LLC "Medical Centre" to
structure the cost in human capital, which are listed in Table 1.

Table 1. Cost structure in the functioning and development of human capital on the draft reorganization LLC
"Medical Centre" in 2013

Expenses of operation and development of Amount (thous. Type of The percentage of total
human capital rub.) expenses costs (%)

1. Salaries 47732 Direct 14,6

2. Insurance contributions 10735 Direct 3,3

3. Compensation and benefits 16281 Direct 5,0

4. Allowances and bonuses 28863 Direct 8,8

5. Professional Development 6068 Direct 1,9

6. Refresher 4441 Direct 1,4

7. Termination benefits 9253 Direct 2,8

8. Pensions 14064 Direct 43

9. Expenditure on hiring and firing 4958 Indirect 1,5

10. Rental and maintenance of premises 48914 Indirect 15,0

11. Equipment and facilities 96571 Indirect 29,6

12. Travel Expenses 9176 Indirect 2,8

13. Hospitality 16058 Indirect 4,9

14. Contents of official vehicles 4292 Indirect 1,3

15. Electricity 10362 Indirect 3,2

16. Total direct costs 135954 Direct 41,7

17. Total indirect costs 190331 Indirect 58,3

18. The ratio of direct and indirect costs 1 rub. of direct expenses-1,4 rub. of indirect expenses

3.1 The Modelling Investment in Human Capital Operation, Taking into Account Different Degrees of Riskiness

In the proposed method based on the use of the cost approach to assess the magnitude of accumulated investment
in the work place or position in relation to the administrative staff of Ltd. "Medical Centre" models have been
developed for evaluating investments in human capital. Investment in human capital, as well as any other object
of investments with the risk of non-repayment of the invested funds, non-receipt of the planned profit, which
requires an assessment of their riskiness and relates risk to the planned return.

We proceeded from the assumption that used within the financial management approach to integrate the average
financial risk through the mechanism of discounting investment is insufficient to adequately assess the riskiness
of investing in staff. Studies have shown that investments in human capital are more risky in nature, rather than
investments in fixed or working capital, and there are no tools available insurance and reinsurance risks, such as
when investing in equipment, buildings and structures, securities.

If we analyse the change in the riskiness of investing in human capital for the entire period of the employees, we
can distinguish four intervals riskiness (Figure 2):

a) The first 5-7 years of service-low, slowly increasing of riskiness of the investment, as the absolute value of the
investments is small enough, verifies the compliance officer of the employee required quality, reliability and
prospects as an investment object.

b) The next 7-10 years of service the riskiness of the investment increases significantly, as this period is
connected with the active promotion of an employee, the expenditure of funds for training and retraining,
intensive financial stimulation of his work. This period is characterized by moderate riskiness of investment in
human capital.

c) The following 10 years of service are characterized by a peak career employee when it reaches the maximum
level of competence and efficiency in work and management must make significant efforts for the material and
moral incentives to save valuable expert in the enterprise. Nevertheless, the riskiness of investment in human
capital will be the highest in this period since the majority of workers relates to the change of career jobs. This
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period corresponds to the high risks of investment in staff.

d) The following 10-13 years of service before retirement age are characterized by a gradual decrease in the
riskiness of investing in staff. This is due to the reduction in the absolute volume of investment (in particular,
training, promotion and motivation) to give the bulk of the impact of all previous investments. This period
corresponds to decreasing the riskiness of investing.

The riskiness of High, slow-growing risk

High, quick-growing risk

investment
X
Middle, quick-growing risk
2 phase
Low, slow-growing risk
1 phase X
1

| : ! |

: ! : L
0 5-7 12-17 22-27 32-40 The period of

years

Figure 2. The dynamics of the riskiness of human capital investment

Obviously, when planning and accounting efficiency of investments in staff, which is located in different areas of
riskiness suitable differentiation in predicting the amount of risk in the process of determining the required
amount of capital. In particular, for a period of low riskiness of the calculation of investment in employee
(position) in the framework of the reorganization of the administrative apparatus, LLC "Medical Center" was
used the following mathematical model taking into account the cautious investment policy in relation to the
object of investment:

Umin = ilOri {14+ Cpi + C + Dy + D) (14 D) (14 R, By). ©)
i=
Ori-annual salary in the i year;
Sni-fixed share premium deductions from salary;
CClI-a fixed proportion of the salary value of indexing;
Dci-the percentage of insurance deductions from salary;
Dni-the share of social benefits and privileges of the salary;
Dki-the share of indirect costs per unit of direct costs in staff;
Bi-the discount factor;
Rh-correction factor taking into account the additional risks.

For periods of moderate to high risks of investment in staff suitable model that allows to consider aggressive
investment policy:

n . . .
Umax = 2Oy *ThiJei (14 D) (14 D) - (14 Dy ) - (1+ Ry By)' @
i=1
Jni-index of bonuses in the i-th year;
Jci-indexation coefficient in the i-th year;

For a period of decreasing of the investing riskiness, a mathematical model which allows, on our opinion, to take
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into account a balanced investment policy:

n .
Umid = 20y “Jpi Jei (14 D) - (1+Dyi) - (1+ D) - (1+ R, By’ 3)
i=1
The above models provide an estimate of the necessary investment in the operation and development of human
capital, differentiated according to the projected investment period and the degree of riskiness of the life cycle
phases of personnel occupying them.

3.2 Optimization of Investment in Human Capital Development

The proposed models were used to evaluate investments in human capital a number of management positions
during the reorganization of the management of LLC "Medical Center", which led to the conclusion substantial
underfunding of human capital development, especially in terms of technical equipment jobs of managers and
specialists. The evaluation results are shown in Table 2.

Table 2. The calculation of the optimal rate of investment in leadership positions, LLC "Medical Center" for the
period from 2014 to 2016 years

Parameters of the model for investments evaluation
The amount of

Position Model Ori ) ) ) ) ) ) ) ) investments
thous. Cni Cci Jni Jei Dci Dni Dki Bi R, thous. rub
rub

1. Development .

. Umid 564 - - 1,52 1,16 0,11 0,12 123 0,08 1,17 9918

Director

2 Head‘ . of Umid 396 - - 1,34 1,21 0,09 0,19 1,28 0,08 1,22 6883

Personnel Training

3. Head of

Methodological Umin 324 0,26 0,14 - - 0,11 0,13 1,19 0,08 1,13 4161

Department

4. Head of i a3 ; ; 138 123 0,12 022 132 008 125 8464

residency

> .Chlef Umax 636 - - 1,62 1,25 0,08 0,1 1,44 0,08 1,38 13860

ophthalmologist

6. Chief Therapist Umax 672 - - 1,58 1,19 0,09 0,13 1,36 0,08 1,46 13798

7. Surgeon Umax 738 - - 1,64 123 009 0,11 1,54 0,08 1,43 17112

In general, as shown in Table 2, the most significant investment for the period from 2104 to 2016 is advisable to
invest in major Professionals LLC "Medical Centre" heading priorities for its activities. These positions are held
by experienced, highly qualified, prospective employees, not yet reached the peak of the career and highly
demanded in the labour market. Therefore, the risks of investing in them would be the maximum that determined
the choice of the appropriate model for calculating the investment. The most important areas of investment are
financial incentives, training and improvement of technical equipment of their work. Investments in executive
leaders will have less essential character, because these employees have long been working in the organization,
passed the peak of career, less significant for the main activity of "Medical Centre" and less demand on the
labour market. Therefore, to assess the investment was chosen Umid model. An exception is the chief of
methodical department. These charges are temporarily takes a young employee, just 1.5 years working in the
organization, whose personal and business prospects are just estimated, it determines the choice of Umin model.

4. Discussion

Using the above optimization models of investment in human capital operation enabled a retrospective analysis
of the investment policy, LLC "Medical Centre" in the development of management personnel in 2011-2013
years. Optimization of calculations of investments in senior positions in relation to the actual amount of funding
showed significant differences between the actual and modelled investment performance, which demonstrated
the existence of a stable trend of underfunding. The calculation results are shown in Figure 3.
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According to them, the maximum amount of underfunding-58.7%, accounted for the major specialists who guide
the main directions of the professional activity of "Medical Centre" and to maximize the impact on
organizational performance. 44.7% of underfunded main specialists relates to indirect costs associated with
professional development and technical equipment jobs.

The lack of effective investment policy with respect to the operation and development of human capital
according to our estimates leads to a substantial loss of profit by which the organization suffers for the period
under review.

Thous. rub. WIn fact M Simulated
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Development Head of Head of Head of Chief Chief Therapist Surgeon
Director Personnel Methodological — residency  ophthalmologist
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Figure 3. Retrospective analysis of the volume of investment in leadership positions, LLC "Medical Center" for
2011-2013

Study the nature of dependence between additional investment in human capital management apparatus LLC
"Medical Centre" and the dynamics of return on net assets of the organization has allowed to develop a
regression model of economic efficiency of investment in the development of additional management personnel,
which is priced based on the size of the effect of forgone underfunding.

E, =035%E.*t* —0.73*E. *1 +1.16*E, (4)

Eg-the value of omitted effect on investment in human capital;
Ec-the amount of annual underfunding;
t-time interval estimates of omitted effect.

The omitted effect of payment is shown in Table 3.

Table 3. Evaluation of omitted economic effect as a result of underfunding of investment in human capital of
"Medical Centre"

Year of loosing of economic effects  Volume of underfunding investment thous. rub ~ Omitted effect thous. rub

2011 2591 2021
2012 3074 3381
2013 3673 7788
Total: 9338 13189

As a result of using the proposed methodology for assessing the human capital investment development in the
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implementation of the reorganization of the Project Management Co., Ltd. "Medical Centre" ways of improving
the investment policy for management personnel have been formulated, the main ones are the following:

1) It is advisable to create a special structural unit acting as the valuation of human capital on the basis of
recommended optimization models, track its dynamics, monitoring of factors influencing the efficiency of
human capital, develop measures to improve the personnel and investment policies of the organization;

2) Personnel decisions on hiring and firing of leading specialists and managers should take the form of
development of investment projects, involving evaluation of the optimal volume of investment in the foreseeable
planning horizon forecasting, cost-effectiveness and assessment of investment risk that will draw conclusions
about the investment attractiveness of the project;

3) Determination of the optimal amount of investment in human capital, it is advisable to make reference to the
stage of the life cycle management position or stage of career development occupies its employee, which allows
more accurate to consider the investment risks and plan the nature of investment policy in relation to this
position;

4) Requires quarterly monitoring of the structure and the volume of investment in human capital of LLC
"Medical Centre" for optimization, evaluation of volumes and directions of underfunding, loss of profit
organization to develop appropriate investment and organizational decisions;

5) Financial Service Ltd. "Medical Centre" should set limits quarterly investment in staff and technological
equipment structural units based on anticipated performance of their economic efficiency, taking into account
investment risks, for this is expedient changes to the board and financial reports, providing them on volume
figures investment in human capital and profitability.

Serious and still unresolved problem is the prediction and evaluation of the individual contribution of a particular
employee in integrated financial performance of the unit or the entire company. Existing KPI-system
performance assessment of employees and departments are mainly based on expert techniques and, in our
opinion, do not allow a satisfactory objective and accurate assessment of the effectiveness of the individual
objects of investment in human capital. It is therefore advisable to develop a unified system of indicators to
assess the effectiveness of investments in human capital, which, in our opinion, should be based on a system of
financial performance of investment projects on the UNIDO methodology.

5. Conclusion

In general, the proposed method enables the synthesis of the cost approach to assess the cumulative investment
in managerial position and expert riskiness assessment method of investing in different stages of life cycle
prediction of optimal investment and yields.

This technique allows you to structure expenses in the operation and development of human capital, identify
risky investment stage, depending on the life cycle phase or post an employee's career, to choose the optimal
investment policy, taking into account the level of riskiness of investment, optimize investment needed in the
development of human capital, a retrospective analysis of investment policy for its rationality, to calculate limits
investment in staff and technological equipment for each structural unit on the basis of set parameters of
efficiency of investments, to develop organizational action plan on development of human capital, which ensures
reliable and methodological basis for the management of its cost.
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