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Abstract.  

Research background: In this work, we are dealing with the problem of the 

optimal decision for increasing the vitality of family business. This type of 

business is the global topic since the companies owned by the family 

members with the equity capital shared with family are widespread all 

around the world and belongs to the one of the most popular types. The field 

of family businesses is characterized by specific properties and therefore, we 

suggest the measure of the vitality based on Likert scaling. The variants of 

the possible improvement are weighted by the required time and money.  

Purpose of the article: By solving the presented corresponding 

optimization problem, we manage to obtain optimal investment to the 

improvement of vitality measured by Likert scaling. The proposed 

methodology aims to avoid the influence of emotional aspect of decision 

making and rather find the optimality based on financial and time costs. 

Methods: In our contribution, we propose and compare two different 

formulations: the problem with constrained budget and the multicriteria 

formulation of the problem of the vitality maximization with costs 

minimization using the aggregation with a priori known coefficients.  The 

corresponding integer linear programming problem with linear constraints 

is solved in Microsoft Excel. 

Findings & Value added: We examine, compare, and discuss the proposed 

methodologies on the selected practical benchmark. 
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1 Introduction  
In our research, we are interested in qualitative and quantitative evaluation methods, which 

are key to evaluate the performance of businesses. This paper presents the method for optimal 

decision in the problem of improving the vitality of family business. The quantification 

already exists for this area using query methods, such as Likert scaling. In this case, the 

respondent evaluates the significance of individual criteria from one to five, and based on the 

results, it is possible to quantify the degree of vitality of the business, expressed by one fair 

value, using a weighted sum. 

However, a family business has its specifics. Especially because the decision criterion for 

the further development of the company is not primarily profit, as is the case with standard 

forms of business, but also the goals associated with the family. Family members are usually 

involved in the functioning of the company as well as in deciding on further development. 

The choice of the optimal decision can therefore be complicated due to the impossibility of 

formulating exactly the criteria of the optimal decision. 

The basic question is whether it is possible to increase this number, and thereby increase 

the vitality of the business. Of course, the easiest way is to focus on all criteria and achieve 

the maximum possible value. However, in practice any such improvement requires both time 

and financial demands, which are simply not available. The problem is optimization - how 

to maximally increase the vitality of the business at the lowest possible cost. 

In this paper, we solve the problem of optimal decision-making. The individual variants 

of improvement are evaluated by time and price. We formulate the corresponding 

mathematical problem, first by limiting the total budget that can be spent. We solve the 

problem using the Simplex algorithm by implementing our approach in a Microsoft Excel. 

Subsequently, we reformulate the problem using a model of multicriteria decision. We 

assume that the user defines the aggregation coefficients in advance (a priori), i.e., user 

defines whether it is more important to maximize the vitality of the business or minimize the 

costs. 

In Section 2, we describe the background - we discuss the problematics of family 

business, introduce Likert scaling and weighted sum to define the degree of vitality. The 

section concludes with a brief introduction to the issue of multicriteria decision making and 

the derivation of corresponding mathematical model. Section 3 focuses on solving a specific 

example, on which we test the presented methodology. Finally, in Section 4, we summarize 

the achieved results and discuss further development. 

2 Description and mathematical formulation of methods 
This part of the paper clarifies the concepts of family business, Likert scaling, business 

vitality, multicriteria decision making. At the end of this section, we present the derivation 

of a mathematical model.  

2.1 Family business 

According to [1], a family business is not a standard economic category. The family business 

is owned by an individual with family facilities, or directly by the family. The strategic 

influence of the owner’s family on the further direction of the business is significant. The 

legal status of a family business is not decisive, it can be a trade, a public trading company, 

a limited partnership, a limited liability company, or a joint stock company. In the case of a 

joint-stock company, it is essential that the family has a decisive influence over the business 

and does not even have to hold a majority shareholding. The family business is attended by 
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several family generations, who participate in its work, and manage the business in a decisive 

way. 

The main criterion for determining whether a business is family or not is its ownership. 

It is also about engaging family members in the business; in theory they do not even have to 

participate in their own business. In a family business, the leading generation reinvests a 

substantial part of the profit, so the family business has considerable potential for 

development. On the other hand, development can be hampered by an “autocratic leader”, 

usually the father - as the founder, or a large number of family members struggling for 

influence in the business [1, 2].   

A necessary condition for defining a family business is the family’s share in equity. The 

family has a decisive and determining influence, i.e. it completely dominates in one of the 

determining factors, which are either equity or membership in the statutory body [3 - 6]. 

In the Czech Republic, it was not until 2019 that the term family business was defined. 

“A family business is a business in which at least two members of one family participate in 
their work or property, and at least one of the members of this family holds a trade license 
or other similar authorization, or is authorized to conduct business for another reason. For 
the purposes of a family business, members of the same family are considered to be spouses 
or partners working together, or with at least one of the spouses or partners and their 
relatives up to the third degree, or also direct relatives or siblings. If there is a person among 
them who is not fully legally responsible, he is represented in the vote by the legal 
representative, if he is a minor, otherwise the guardian.” [7]. 

The European Commission classifies family businesses as companies or businesses in 

which the majority of the decision-making rights are owned by the founder or transferee, or 

their spouses, children, parents, grandchildren, or where the majority of the decision-making 

rights are direct or indirect, the family business is the classification if at least one family 

representative or relative is formally involved in the management of the business, or in the 

case of publicly traded companies, their founder or acquirer, or their family or descendants 

own at least 25% of the decision-making rights [8, 9]. 

An important factor that distinguishes a family business from a non-family business is 

the existence of family-related goals. Family businesses pursue not only economic goals, 

such as profit maximization, profitability, or market values, but also non-economic goals - 

they provide employment to family members, ensure financial independence and security, 

integrate family values into the business, maintain control of the business within the family, 

and ensure a positive corporate reputation. Family businesses place more emphasis on socio-

emotional wealth than non-family ones and attach more importance to them than to financial 

goals [8, 10, 11]. It is clear from the above that in the case of family businesses, decision-

making is not only influenced by relevant factors, and therefore the only way to propose the 

optimal solution is to consider all options and decide on the basis of optimization analysis. 

In this project, we focus on improving the vitality of the business. One of the ways to quantify 

the vitality of the business is by means of Likert scaling, where shortcomings can be 

identified, using a predefined list of criteria [12 - 15].  

2.2 Likert scaling 

This quantification method is used to determine the degree of agreement or disagreement 

with the statement with which the respondents of the research are confronted. Scaling should 

be polarized from disagreement to agreement, with an odd number of degrees. The 

formulation of the statement must be carefully selected: the result should be a model with, 

ideally, 10 to 15 items that have a high t-value. Based on the selected items, it is appropriate 

to create a set of statements in which positive and negative opinions alternate. This diversity 
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prevents the respondent from falling into a stereotype [12, 13]. Using Likert scaling, for 

example, the degree of vitality of a family business may be quantified. 

2.3 Vitality of the company 

In the case of a family business, the vitality is the ability to pass on a generational business 

system based on quality relationships [16]. The theory of vitality is built on four statements; 

namely that everything arises on the principle of continuity, disorder, imperfection, and 

reality. The priority is a system composed of elements and relationships that are key to the 

functioning of the system. When evaluating the system, it is necessary to determine both its 

condition and the ability to implement changes. When evaluating the condition of the system, 

we deal with efficiency and effectiveness. Assessing the ability to change means addressing 

issues of system stability and development. Vitality varies in different companies, and in 

order to improve it, it is necessary to define weaknesses and limitations at the beginning. 

Vitality is the state of health of a family business with the potential for growth and the ability 

to face challenges [17, 18]. 

The tool for assessing the vitality of a family business is the analysis of strengths and 

weaknesses, in the range of points from 1 to 5, using Likert scaling. Qualitative evaluation 

of the vitality of the internal environment of a family business consists of 3 areas: namely 

administrative-psychological-legal, managerial-strategic management of processes in family 

business and management, financial management of the company and the family as a 

complex. The analysis of the external environment of a family business is divided into a 

macro-environment and a micro-environment. When evaluating the macro-environment, the 

following influences are examined - demographic, political, legislative, socio-cultural, 

geographical, technological, economic, and ecological, with evaluation by means of PEST 

analysis, or its extension. To evaluate the microenvironment, the following criteria are 

evaluated: partners, customers, competitors, and the public [18]. 

In this paper, we are using criteria in three areas and in each of them, 10 criteria of specific 

properties are evaluated. The aim of the first area of the Administrative-Psychological and 

Legal Area is to define family business from the point of view of administrative and legal 

aspects in the Czech Republic, and to define its specifics. Specifics are given by the entry of 

family relationships into the business process from the establishment, initiation, planning, 

management, to the generational exchange. An unmistakable feature of family business is a 

greater interest in the development of the community in which they live and do business [18]. 

The aim of the second part of the Management Area is to define the specifics of family 

business in terms of managerial functions and roles. These are development plans, taking into 

account the differences of family business, addressing the relationship between family and 

non-family members, and social responsibility. The aim of the third part of the Economic and 

Financial Area is to define the rules for the balance between the interests of the family and 

the family business in the field of finance. The strategic financial plan affects the economic 

results of the business, and subsequently, the standard of living of the whole family [18]. 

To measure the property of a given parameter, exactly one evaluation from the set � =
1,2,3,4,5 is always used. The values of the individual criteria are denoted by ��,� ∈ �, where 

� ∈ {1,   … , 	} is the index of areas, 	 ∈ 
 is the number of areas, and � ∈ {1, … , �} are 

indexes of individual areas, � ∈ 
 is the number of criteria in each individual area (we 

assume that there are the same number of criteria in each area). Through an anonymous 

survey, the authors of [18] determined the weight of the individual criteria, using the relative 

frequency for the individual criteria of the given areas 

α�,� = ∑ ��,�,�����
∑ ∑ ��,��,����������

, (1) 

SHS Web of Conferences 92, 0 (2021)

Globalization and its Socio-Economic Consequences 2020
5022 https://doi.org/10.1051/shsconf/20219205022

 

4



where the values are calculated over all � respondents (third index values ��,�,�). Obviously, 

the weights calculated by (1) satisfy 

α�,� ∈ [0,1], � α�,�

�

���
= 1. 

(2) 

The so-called the resulting benefit of the enterprise can be determined according to a 

weighted sum 

�(�) = � � α�,�

�

���
��,�.

�

���
 

(3) 

Since the weights form the coefficients of the convex combination, then obviously 

�: ��� → [	 ����, 	 ����]. (4) 

Therefore, in our case of three areas, the minimum benefit we can achieve is 3, and the 

maximum 15. 

2.4 Multicriteria decision analysis  

Multicriteria decision analysis is dealing with the modelling of the decision situations, 

where we are dealing with the � multiple criteria using which we have to choose optimal 

option from the set of � possible decisions. The aim of the analysis is to find the decision, 

which is optimal subject to all defined criteria [19 - 21]. 

In our case, the aim is to increase the vitality of family business, which has been evaluated 

using the Likert scaling. Since this analysis reveals the shortcomings, which can be 

eliminated for increasing the vitality, it is clear to which areas we have to focus. However, 

none of these eliminations is for free; we have to invest both of time and finances and 

therefore it is hard to determine optimal decision directly from possible options. In this paper, 

we are solving the problem using optimal decision based on solving the corresponding multi-

criteria optimization problem – we maximize the benefit and minimize the investments and 

time consumption. 

The first step of multicriteria analysis is the assessment of the criteria weights. This 

information is used for setting the preferences between variants with respect to the goals of 

the analysis. After the setting the weights of the criteria, we have a chance to find the 

compromise solution. This solution is dependent on the preferences, which we choose a 

priori. One of the most popular methods is the aggregation of criterial functions [19, 20]. 

The aggregation of criterial functions is based on the synthesis of all objective criterial 

functions using the suitable operator into one objective function. This operation has to be 

performed in a such a way that none of the criteria will be distorted, highlighted or weakened, 

but in the same time there should be a possibility for increasing or decreasing the preferences 

of criteria. In our case, we are using the convex linear combination of criteria. All criteria has 

a weights β�, β!, … , β", which define the priorities. We set these weights from interval [0,1] 
a priori in a such way that 

� β# = 1
"

#��
. 

 

(5) 

Since these weights are normed, the corresponding linear combination and convex. The 

aggregated criterial function has a form 

$(�) = � β#%#(�)
"

#��
. 

(6) 

The original optimization problems %# → ���, where � ∈ Ω# are aggregated into 
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$(�) → ���. (7) 

with respect to original constraints from the optimization problems  

� ∈ Ω = ⋂ Ω#"#�� . (8) 

Usually, the aggregation of completely heterogeneous criteria does not have practical 

interpretability. It is only the auxiliary criteria, which is used only for finding the compromise 

decision. The true criteria values have to be recomputed after the solving the aggregated 

problem, or they have to be included into model as a special type of constraints [19, 20].  

2.5 The development of mathematical model  

Let us consider a vitality of the specific company, which has been evaluated by Likert scaling. 

The overall vitality can be computed using the weighted sum of the values of individual 

criteria, while the values of weights were determined using (3) by analysing several selected 

companies. The goal is to increase the vitality of the company by increasing the value of 

some criteria. Let *�  be a new value of k-th criteria. Then new (optimally increased) values 

can be obtained solving the optimization problem 

*+ = �-/ ��� �(*). (9) 

This problem has trivial solution 

∀� ∈ 1, … , 	 ∀� ∈ 1, … , �:  *+�,� = max �. (10) 

Let us assume that the improvements of criteria have defined the price for unit improvement 

and we have only limited budget. Therefore, the improvement of all criteria into the largest 

possible value is not always possible and the trivial solution (10) is not always possible to 

achieve. 

In our analysis, we denote the price for unit improvement 7�,� ∈ 89 and the time 

consumption for unit improvement ;�,� ∈ 89. Let < ∈ 89 and > ∈ 89 denote the overall sum 

of available financial and time budget. Since we suppose the change of criteria from original 

value ��,� to new value *�,� and the prices for the unit improvement, the overall prices for the 

improvement of specific criteria are given by the values 7�,�?*�,� − ��,�@ and ;�,�?*�,� − ��,�@. 

To ensure that the budgets will be not exceeded, we sum the prices of all improvements and 

the constraints are given by 

7(*) ≤ <,   where   7(*) = ∑ ∑ 7�,�?*�,� − ��,�@����
�
���  (11) 

;(*) ≤ >,   where   ;(*) = ∑ ∑ ;�,�?*�,� − ��,�@����
�
���  (12) 

The optimal new criteria values with budget constraints are given by the solution of 

integer linear optimization problem (9) with constraints (11), (12), and 

min � ≤ *�,� ≤ max � , � = 1, … , 	, � = 1, … , � (13) 

(i.e., *�,� ∈ �) and 

*�,� ≥ ��,�, � = 1, … , 	, � = 1, … , �, (14) 

i.e., the new values are larger or equal to original values – there is not a possibility to 

“sell” values. 

3 The solution of decision problem using the model 
In this chapter, we are dealing with the solution of the decision problem with constrained 

budget and afterwards, using the aggregation.  
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3.1 Problem with constrained budget 

For the demonstration of the proposed methodology, we use the data presented in [11]. 

In this publication, the weights α�,� are computed from 30 companies. For the design of 

improvement remedies, we propose the improvements with corresponding time and price 

consumption, see Table 1. For example, if we like to increase the value of criteria 1.9, it 

would cost 2 hours and 5000 <C�. 

Table 1. The part of used data: criteria, actual value in Likert scaling, the weight used for the 

computation of benefit, the proposed improvement with the price. In total, we have 30 different 

criteria. 

N
um

be
r

Description

V
al

ue

W
ei

gh
t

Improvement

Ti
m

e 
(h

)

Pr
ic

e 
(C

ZK
)

1.1
The company has defined "constitution": 
relationship between employees, code of 
conduct, company values

1 0,07
The definition of the 
rules during family 
meeting

8 0

1.8 Founder of the company has an idea of 
active life in pension. 5 0,11 Research of possible 

activities 6 1 000

1.9

The company is presenting itself as a 
family business, focusing on the 
advantages of family business (cohesion, 
values, quality, know-how…)

2 0,11
Marketing – the 
company has to 
present the qualities.

2 5 000

1.10

Company has a direct binding to the 
town/city of the headquarters, it is 
keeping good relationship, and it is 
advertising itself

1 0,1
The sponsorhip of 
sport activities in 
town

1 10 000

2.3
The company has a strategy plan for the 
development including the phase of the 
succession

2 0,09
Successor has to be 
mentored regularly 
and intensively.

8 1 000

2.5 The conflicts in the family are strictly 
separated from the conflicts in company. 1 0,1

Hire expert in the 
field of conflict 
solving

1 5 000

2.8 The company is offering positions for the 
residents of the local town. 2 0,1

The informations of 
the free positions are 
presented in local 
newspapers.

2 500

3.5
In the company, the larger part of the 
income is invested back to the company 
for the expansion.

4 0,11
The investment of 
the income back to 
expansion

1 10 000

 

Suppose that we have < = 30 000 <C� and > =  30 hours to invest to improve the 

vitality. We implement the methodology to Microsoft Excel and we solve the corresponding 

optimization problem using the extension “Solver”. The result of the analysis is the proposal 

of the optimal time and money investment to specific areas. Using this approach, we are able 

to improve the resulting benefit from 8,23 to 9,88. This improvement will cost whole time 

and money budget. It is necessary to mention that we suppose the linear dependency between 

the number of investments to specific criteria and the price, for instance, the change of criteria 

by value by 4 will cost four times the amount of investments as in the case of improvement 

by one point. The maximum value of the benefit can be achieved by investing < =
179 500 <C� and > =  351 hours. 
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In the next analysis, we are interested in the dependency of the achievable optimal value 

of benefit and the available time budget. We are focusing on how much the larger amount of 

time investments will improve the vitality of the company. We solve the problem for fixed 

< = 30 000 <C� and various values of time budget, see Fig. 1 (left). This cumulative curve 

shows how large optimal improvement can be achieved with increasing time budget. It proves 

that investment of larger amount of time can improve the achievable optimal improvement, 

however, there exists a point, where we are constrained by money budget and the 

increasement of invested time does not have any effect. The similar results can be observed 

with fixed time budget > =  30 hours and increasing the amount of invested money, see Fig. 

1 (right). 

 

 

Fig. 1. Optimal benefit with fixed financial budget (left) and fixed time budget (right).

As a last example, let us suppose a situation, when we are changing both of the budget 

types. To achieve the results, we have implemented a macro in programming language Visual 

Basic in Microsoft Excel. Our piece of code is running the optimization algorithm “Solver” 

for different values of the constraints and stores the results. We can observe that with the 

different values for budgets, we obtain different optimal improvement of the vitality. The 

results are depicted in the form of graph in Fig. 3 (left).  

3.2 Multicriteria formulation and aggregation 

In this section, we will suppose that our budget is unconstrained. However, we will still try 

to minimize the overall investments into the optimal improvement of the selected family 

business. We are looking for the optimal criteria improvement *+ ∈ �, which solves the 

system of optimization problems  

�(*) → ��� (15) 

7(*) → ��� (16) 

;(*) → ��� (17) 

These optimization problems are combined into one aggerated optimization problem (6), 

i.e., 

*+ = arg max / (*),  where  /(*) = βF�(*) − βG7(*) − βH;(*) (18) 

and βF, βG, βH ∈ [0,1], βF + βG + βH = 1 are a priori chosen coefficients of convex 

combination of individual criteria. The considered constraints are supposed to be the same 

(13) and (14). 

Since the objective function (18) is consisting of terms of different scales, we decided to 

use the normed prices, i.e., we divided 7�, ;� by the corresponding maximum values to obtain 

values from the interval [0,1]. 
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For the comparison of this methodology with the previously presented approach with 

constrained budgets, we use the same data. However, instead of introducing the upper bound 

of budgets, we set the priority of the criteria using βG = βH = 0,25 and obviously βF = 0,5. 

We solved the corresponding optimization problem in Microsoft Excel. The output of the 

approach is the design of the optimal investment of time and money to the improvement of 

the specific areas. Using these values, we are able to increase the final benefit value from 

8,23 to 9,76. This improvement will cost 7(*+) = 1500 <C� and ;(*+) = 33 hours. 

In our last analysis, we solved the optimization problem for various values of aggregation 

coefficients JG, JH and remaining JF = 1 − JG − JH. The results are presented in final graph 

in Fig. 2 (right). This graph shows, for instance, that in the situation when we do not require 

the minimization of the financial and time investments (JG = JH = 0), we obtain the maximal 

benefit. During the enforcement of the requirement for the minimization of the price, we get 

the decrease of the corresponding optimal benefit. In the second extreme case, we have (JG =
JH = 0,5), JF  =  0 and we are minimizing the investment, but consequently we are not 

maximizing the benefit at all.  

 

Fig. 2. Maximal achievable benefit for various values of budget upper bound in solution of 
constrained optimization problem (left) and various values of aggregation coefficients in multicriteria 
optimization (right).

4 Conclusion 
In this paper, we present the formulation of mathematical problem for optimal decision in the 

problem of increasing the vitality of family business. The problem can be solved as an 

optimization problem with constrained budget or as a multicriteria optimization problem. We 

demonstrated the efficiency of our approach on the selected business and proposed practical 

available improvements. The algorithm selects the optimal combination of these options to 

get the maximal benefit. We solved the problem in popular software Microsoft Excel.  

From the solution of the problem, one can define optimal achievable goals, for instance, 

every activity cost not only money, but also the time. Especially, in the case of family 

business, the time is scarce commodity and the choice of optimal time spending should be 

the priority of the development decision making. 

From the presented results, it is clear that both of the approaches return similar results of 

optimal decisions. In the first case, we set non-penetrable upper bound of the budget. This 

method has clear advantage – the budget will be never exceeded. However, let us imagine 

the situation, when even the company owner is not able a priori specify the amount of the 

resources which can be invested to the improvement of vitality. In this case, we are rather 
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interested in the amount of the maximal improvement which can be obtained with the 

minimal investment. In this case, we adopt the multicriteria optimization and present the 

results in the second part of the paper. However, in this approach, one has to specify the 

parameters of the aggregation, i.e., specify the priority of optimization. In this case, it is 

necessary to perform the sensitivity analysis based on the values of aggregation coefficients. 

The shortcoming of proposed methodology is the absence of more options for the 

improvement of specific criteria. In our models, we suppose only one way of the 

improvement. However, in the case of family business, one way how to deal with problems 

is to outsource some of the activities – this can be an option of expensive solution, but such 

a decision can decrease the amount of invested time. The modification to multi-optional 

model will be the topic of our further research. 

 
Research was supported within the project of the Student Grant Competition at the Faculty of 

Economics of VSB-TU Ostrava (Czech Republic) SP2020/33. 
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