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Abstract
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factors and how they have a greater impact on the value of a business entity’s
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1 Introduction

New challenges in international business negotiations raise the distorted competitive market
situations - market concentration, cartels, monopolies and oligopolies. Therefore, the
development and implementation of business negotiation strategies should be based on a
scientific theoretical basis that meets these challenges. Developing and implementing a
unique and effective strategy for construction sector’s business negotiations the identification
of essential features and causal links is important in order to make the most effective use of
bargaining power.

Distorted market competition conditions pose new challenges in developing and
implementing negotiation strategies of business entities in cooperation with foreign partners.
Research shows that corporate negotiators, who are going to negotiations, usually do not have
prepared business negotiation strategies, also they have no negotiation tactics systems. This
is particularly important in the conditions of distorted market competition, which negatively
affects the ability to balance the bargaining power of the negotiators. This confirms the need
for research in this area.

2 Overview of the use of concentration indices for concentration studies

In the scientific literature, different authors present a number of theoretical ways to measure
the degree of competition in the market (Albrecht, 2020; Yeh and Liao, 2020; Yung and
Nguyen, 2020; Kadoi¢ et al., 2017; Lee and Sung, 2021; Li et al., 2020; Marshall, 2021; Moul
and Miller, 2021; Rahman et al., 2021). In this work, it is relevant in assessing the balance of
bargaining power in the market. Many authors note that competition is usually measured on
the basis of the following variables: market concentration, taxes, price marginal costs, and
import penetration (Nickell, 1996; Blundell, 1999). Both approaches usually forms market
as a representative firm and are trying to identify hypothetical parameters of change
(Prayoonrattana et al. 2020, Gancevskaité, 2008). These coefficients we will discuss in the
work and will identify which would be the best suited to assess the balance of bargaining
power. Many different indices are used to measure concentration in financial markets, J.A.
Bikker and K. Haaf (2002) distinguish the following key ones: Herfindahl-Hirschmann index
(HHI), Lerner (L), k firm concentration ratio (CRk), Hall-Tideman index (HTI), Rosenbluth
index (RI), detailed industrial concentration index (CCI), Hannah and Kay index (HKI), U
index (U), Multiplication Hause index (Hm), Entropy measure (E) (Gancevskaité, 2008).
Table 1 shows the limits and expressions of these indices.

Table 1. The limits and expressions of indices

Ratio Ration range Ratio form
Lerner Index 0=L=1 = P _PMC
k
The k concentration ratio 0<CR,=1 CRy, = z S;
i=1
1
Gini Coefficent 0=G=1 G=1- ZJ F(x)d,
0
The Herfindahl hirschman Index 1/n=HHI=1 HHI =Cy = Y% ,5?
n
The Hall-Tideman Index 0<HTI=1 HTI =1/ (22 t*S; — 1)
i=1
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Sources: Bikker and Haaf (2002); Gancevskait¢ (2008); DAF/COMP (2012)13/REV1 (2012);
Bradiinas et al. (2010)

HHI index

Orris Herfindahl and Albert Hirshman developed an index to measure the level of
competition in the early 1950s (Oliveira et al., 2016). This index is known as the Herfindahl-
Hirschman Index (HHI) and is widely used to analyze the merger and acquisition process in
a competitive business environment. In particular, the market effects on merger performance
and rising prices should be assessed using an index indicating the level of concentration and
market competition (Carlton, 2010; Chen et al.,, 2013a). In this purpose an HHI was
developed to assess industrial portfolio diversification. Accordingly, market foreclosure
through mergers and acquisitions is also another important issue for determining competition
policy affecting market dynamics in the banking sector (Bolt and Humphrey, 2015a).
Regulators often use HHI to assess competitiveness and secret behavior effect to
concentration. Thus, HHI is thought to make it possible to understand competitive behavior
and effective structure controversy (Bolt and Humphrey, 2015a).

For example, the Herfindahl-Hirschman Index (HHI) measures the level of concentration
in the relevant geographic and product market. It is calculated on the basis of market shares
squared and then summed:

HHI = Cy = Y.k, §2 (1)

here:

Si - is the market share of the i-th company,

n - number of companies in the market.

The maximum value of the index is 1, but it can be in the market with only one company,
in other words, with an absolute monopoly. The minimum value of the index depends on the
distribution of market shares. The low value of the index obtained indicates that the market
is competitive and there are no dominant companies in it. The values of the index are assessed
as follows:

HHI <0.1 - the market is not concentrated;

HHI = 0.1-0.18 - moderately concentrated market;
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HHI> 0.18 - the market is highly concentrated.

The main disadvantage of HHI is that of using existing information only the results of the
current period are obtained and predictions are not available. This is because in markets that
are often undergoing restructuring, it is difficult to determine the size of the market - it often
changes. However, certain predictions are possible if the number of players is known and
their market shares are clear.

3 Research methodology

It should be noted that strategic negotiating decisions in a distorted competitive market must
be based on assessments of market power, otherwise they will not be of good quality and
reasonable, which may affect the outcome of the negotiations. This section contains. a model
for developing an construction sector’s business negotiation strategy based on assessments
of the bargaining power of a distorted competitive market. Making decisions in highly
decisive negotiations can determine the future of a business entity. Therefore, in preparation
for significant decisions, a thorough analysis of the interests and needs of the parties involved
in future negotiations is needed, which would allow a better understanding of the other party's
activities and priorities, and assess the available bargaining power.

It is intended to use the data of the Department of Statistics for the survey. Statistics for
2015-2019 are analyzed. Selected construction sector, specifically the following activities of
the Classification of Economic Activities (NACE): 41 Construction of buildings, including
41.1 Construction development, 41.2 Construction of residential and non-residential
buildings, 41.20.10 Construction of new buildings, 41.20.20 Repair, restoration and
reconstruction of buildings. The company operates in the territory of Lithuania. The 18
construction companies with the highest turnover in 2019 are selected. The following
performance indicators of companies in 2015-2019 are selected for analysis (Table 2):

Table 2. The limits and expressions of indices

No. Indicators Units
1 Turnover from construction activities (non-financial corporations) EUR
2 Gross operating profit (non-financial corporations) EUR
3 Number of hours worked by employees (non-financial corporations) Hours
4 Notional number of employees (non-financial corporations; converted into full-time equivalents) Persons
5 Total expenditure on supplies and services (non-financial corporations) EUR
6 Revenue from construction subcontracting (non-financial corporations) EUR
7 Sold tangible fixed assets (non-financial companies) EUR
8 Sales revenue EUR
9 Cost of sales EUR
10 Operating costs EUR
11 Liabilities of companies EUR
12 Equity of companies EUR
13 Corporate assets EUR
14 Debt ratio -
15 Businesses entities and markets the HHI index ratio -
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Further we use DEMATEL (Decision Making Trial and Evaluation) - a decision making
technique based on pairwise comparisons. The DEMATEL method can be used to identify
the model of causal relations between the variables (Zhang, 2020; Roy et al., 2019). It shows
causal relations and the factors’ exerted influences. The advantage of this method is that
experts are able to be more fluent in expressing their opinions about the effects (direction and
severity of effects) between factors. This method we will use analysing construction sectors
economical parameters and their impact on the HHI index. The Steps of DEMATEL Method:

To identify the model of the relations among the n criteria, an n X n matrix is first
generated. The effect of the element in each row is exerted on the element of each column of

this matrix.
0 - Xy
P l @)

xl‘l’l er 0

X =

To normalize, the sum of all rows and columns of the matrix is calculated directly. The
largest number of the row and column sums can be represented by k. To normalize, it is
necessary that each element of the direct-relation matrix is divided by k.

k= max{max Z’Jf‘zl Xijs Dieq xi]-}, 3)
N=21xX, @)
After calculating the normalized matrix, the fuzzy total-relation matrix can be computed
as follows:
T=#TUW+N2+W+NW, (5)

In other words, an n X n identity matrix is first generated, then this identity matrix is
subtracted from normalized matrix and the resulting matrix is reversed. The normalized
matrix is multiplied by the resulting matrix to obtain the total relation matrix.

T=Nx({-N)1, (6)

The threshold value must be obtained in order to calculate the internal relations matrix.
Accordingly, partial relations are neglected and the network relationship map (NRM) is
plotted. Only relations whose values in matrix T is greater than the threshold value are
depicted in the NRM. To compute the threshold value for relations, it is sufficient to calculate
the average values of the matrix T. After the threshold intensity is determined, all values in
matrix T which are smaller than the threshold value are set to zero, that is, the causal relation
mentioned above is not considered. The model of significant relations is presented in the
following tables.

The next step is to find out the sum of each row and each column of T (in step 3). The
sum of rows (D) and columns (R) can be calculated as follows:

D = Z?:lTija (7)
R=%i, Tl.j, (®)

Then, the values of D+R and D-R can be calculated by D and R, where D+R represent
the degree of importance of factor i in the entire system and D-R represent net effects that
factor i contributes to the system. The table below shows the final output. This model can be
represented as a diagram in which the values of (D+R) are placed on the horizontal axis and
the values of (D-R) on the vertical axis. The position and interaction of each factor with a
point in the coordinates (D + R, D-R) are determined by coordinate system.
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4 Empirical verification of the implementation of the multi-criteria
evaluation model

In this section, the model is applied and tested, which is intended to assist in the preparation
construction sector’s business negotiation strategies based on assessments of bargaining
power. The algorithm developed on the basis of this model will be tested in a typical area of
business negotiations - construction services. A typical case is characteristic for the
assessment of bargaining power - the Lithuanian construction sector in 2019 real change in
GDP compared to 2018 accounted for 3.9 percent, excluding seasonal and working day
effects (Department of statistics, 2021). For GDP growth the greatest impact had value added
growth of industrial construction and service activities. In 2019 the construction sector
accounted for 8.3% of the country's GDP, or 0.5% more than in 2018. In2019 in the country
there were 1374 thousand employed, of which 100.1 thousand or 7.3% of all employees
worked in the construction sector. It has been done mainly the following works: construction,
construction of industrial buildings and warehouses (Department of statistics, 2021).

After the threshold intensity is determined, all values in matrix T which are smaller than
the threshold value are set to zero, that is, the causal relation mentioned above is not
considered. In this study, the threshold value is equal to 0.048. All the values in matrix T
which are smaller than 0.048 are set to zero, that is, the causal relation mentioned above is
not considered.

Table 3. Correlation analysis matrix

= - - g -4 =
z g |- Rk E 5 ® .
S 2 |E s |55 sz e H g
: § 0B, (55 [Bzefiy (B |f. | e | s |2 |8 |8 |¢
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Turnover from construction activities (non-
7
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Grass operating profit (non-financial 069557 [ 0,75332| 1 o o 0 o o 0 o 0 0 0 o o
corporations) value difference
N"'"b"“h""“m""dh:‘::"'w*’("""' 0,79651 | 0,86658 | 0,5887 1 o 0 o o o o 0 0 o o o
Notional number of employees (non-financial
corporations; converted into full-time 0,79249 | 0,86339 | 0,5835 | 099863 | 1 0 0 0 0 o 0 0 o o o
equivalents) value difference
Total expenditure on supplies and services (non| 5544 | 99634 | 0,73027 | 0,84754 | 0,84415 1 o o o 0 o o o 0 0
financial corporations) value difference
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Cost of sales value difference 0,82496 | 0,91142 | 0,63121 | 0,75369 | 0,74352 | 0,91265 | 0,72952 | 0,19963 | 091059 | 1 [ 0 0 o 0
Operating costs value difference 0,46375 | 05325 | 0,65591 | 0,44462 | 044169 | 0,52898 | 0,39267 | 0,57365 | 0,53985 | 0,50167 | 1 0 0 o o
Liabilities of companies value difference | 0,46457 | 0,44811 | 0,67489 | 0,33312 | 0,32617 | 0,46286 | 0,37509 | 0,53724 | 0,5206 | 0,38973 | 068616 | 1 o o o
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Corporate assets value difference 0,64007 | 06143 | 0762 | 049781 | 048794 | 0,62196 | 05098 | 0,52681 | 0,6172 | 0,54509 | 067627 | 0,9602 | 091584 1 0
Debt ratio value difference 0,15169 | 0,30647 | 0,34545 | 0,25704 | 0,26016 | 0,30874 | 0,23522 | 0,17597 | 0,30817 | 0,27523 | 0,33552 | 0,37865 | 0,23208 | 0,3365 1
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Then, the values of D+R and D-R can be calculated by D and R, where D+R represent
the degree of importance of factor i in the entire system and D-R represent net effects that
factor i contributes to the system. The table 4 below shows the final output.

Table 4. Final results output

R D D+R | D-R
Businesses entities and markets the HHI index ratio 1974 | 0 1.974 | -1.974
Turnover from construction activities (non-financial corporations) value difference 1.766 | 0.111 | 1.877 | -1.655
Gross operating profit (non-financial corporations) value difference 1.312 | 0.183 | 1.495 | -1.129
Number of hours worked by employees (non-financial corporations) value difference 1.181 | 0.293 | 1.474 | -0.888

Notional number of employees (non-financial corporations; converted into full-time | 0.942 | 0.446 | 1.388 | -0.497
equivalents) value difference

Total expenditure on supplies and services (non-financial corporations) value difference 0.914 | 0.623 | 1.536 | -0.291
Revenue from construction subcontracting (non-financial corporations) value difference 0.604 | 0.703 | 1.307 | 0.099
Sold tangible fixed assets (non-financial companies) value difference 0.405 | 0.321 | 0.726 | -0.083
Sales revenue value difference 0.513 | 1.047 | 1.56 | 0.534
Cost of sales value difference 0.329 | 1.132 | 1.461 | 0.804
Operating costs value difference 0.306 | 0.896 | 1.202 | 0.59

Liabilities of companies value difference 0.269 | 0.934 | 1.203 | 0.664
Equity of companies value difference 0.141 | 1.519 | 1.661 | 1.378
Corporate assets value difference 0.04 1.674 | 1.714 | 1.634
Debt ratio value difference 0 0.814 | 0.814 | 0.814

According to the table 4 above, each factor can be assessed based on the following
aspects:

- Horizontal vector (D + R) represents the degree of importance between each factor plays
in the entire system. In other words, (D + R) indicates both factor i’s impact on the whole
system and other system factors’ impact on the factor. in terms of degree of importance,
Businesses entities and markets the HHI index ratio is ranked in first place and Turnover
from construction activities (non-financial corporations) value difference, Corporate assets
value difference, Equity of companies value difference, Sales revenue value difference, Total
expenditure on supplies and services (non-financial corporations) value difference, Gross
operating profit (non-financial corporations) value difference, Number of hours worked by
employees (non-financial corporations) value difference, Cost of sales value difference,
Notional number of employees (non-financial corporations; converted into full-time
equivalents) value difference, Revenue from construction subcontracting (non-financial
corporations) value difference, Liabilities of companies value difference, Operating costs
value difference, Debt ratio value difference and Sold tangible fixed assets (non-financial
companies) value difference, are ranked in the next places.

- The vertical vector (D-R) represents the degree of a factor’s influence on system. In
general, the positive value of D-R represents a causal variable, and the negative value of D-
R represents an effect. In this study, Revenue from construction subcontracting (non-
financial corporations) value difference, Sales revenue value difference, Cost of sales value
difference, Operating costs value difference, Liabilities of companies value difference,
Equity of companies value difference, Corporate assets value difference, Debt ratio value
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difference are considered to be as a causal variable, Businesses entities and markets the HHI
index ratio, Turnover from construction activities (non-financial corporations) value
difference, Gross operating profit (non-financial corporations) value difference, Number of
hours worked by employees (non-financial corporations) value difference, Notional number
of employees (non-financial corporations; converted into full-time equivalents) value
difference, Total expenditure on supplies and services (non-financial corporations) value
difference, Sold tangible fixed assets (non-financial companies) value difference are regarded
as an effect.

This study identified which factors influence other factors and how they have a greater
impact on the value of a business entity’s HHI index. By knowing the key factors, they can
be used to model possible mergers and their impact on the HHI index and possible changes
in the market power balance. The bargaining power of the business entity can be modeled
accordingly, which would act as a support for consruction sector’s negotiations in preparation
for business negotiations.

Conclusions

1. In this work, it is relevant in assessing the balance of bargaining power in the market.
Many authors note that competition is usually measured on the basis of the following
variables: market concentration, taxes, price marginal costs, and import penetration. From a
structural point of view, to describe the market structure, the most important place takes the
concentration measurement coefficients. These coefficients were discussed in the work and
were identified which would be the best suited to assess the balance of bargaining power.
Many different indices are used to measure concentration in financial markets, we distinguish
the following key ones: Herfindahl-Hirschmann index (HHI), Lerner (L), k firm
concentration ratio (CRk), Hall-Tideman index (HTI), Rosenbluth index (RI), detailed
industrial concentration index (CCI), Hannah and Kay index (HKI), U index (U),
Multiplication Hause index (Hm), Entropy measure (E). After reviewing the scientific
literature and various scholars works on concentration indices, taking into account the
practice of global competition authorities, we decided to analyse the balance of bargaining
power in international business in the presence of a distorted market economy by using the
HHI index.

2. Significant interest of researchers in the DEMATEL method is revealed in various sectors
of the economy. This method also has the potential to evaluate the interaction of different
criteria, which is relevant to the topic of our work. The DEMATEL method is commonly
used in order to obtain a cause-and-effect scheme among the dependent factors. This method
is superior to conventional methods because they are disclosed interfaces among the criteria,
the criteria are ranked depending on the type of relationship and reveals the intensity of their
effects for each criterion.

3. Strategic negotiating decisions in a distorted competitive market must be based on
assessments of market power, otherwise they will not be of good quality and reasonable,
which may affect the outcome of the negotiations. The proposed model for developing an
international business negotiation strategy based on assessments of the bargaining power of
a distorted competitive market. A developed algorithm for the development of an
construction sector’s business negotiation strategy based on evaluations of bargaining power
is presented.
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