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 This paper aimed to study the economic recession from household responses 

to the epidemic and consumption stimulus policies in Thailand using the mac-

roeconomic general equilibrium model simulation method. Simulation results 

show the household responses. The epidemic situation caused the house-

holds to decrease consumption, working hours, and investment in order to 

prevent infection. These steps led to a contraction of the economy. Further-

more, the households responded to the measures by sharply reducing invest-

ment so as to increase consumption during the implementation period, espe-

cially in the first week. Changes in the opposite direction between consump-

tion and investment imply the crucial role of government spending to drive 

the households' consumption. At first glance, it may seem that the govern-

ment's consumption stimulus policies made the economy and the epidemic 

situation even worse because of the sharp decline in GDP per capita, invest-

ment, and working hours. Moreover, they have accelerated the COVID-19 ep-

idemic to a peak more rapidly and intensely. An approach that will allow us 

to assess the effectiveness of policies would be to take the change in GDP 

per capita over the periods that cover the policy action. The calculation of the 

net change in GDP per capita shows that the policies introduced by the gov-

ernment to boost consumption helped mitigate a total annual economic loss 

of $36.88 and $26.26 per capita in the perfect and imperfect competition 

models respectively, compared with the case of no policies. 

 

JEL classification: E13; E21; E62. 
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Household responses,  
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INTRODUCTION 

Since 2020, the world has been faced with an unexpected outbreak situation of the coronavirus 2019 

disease. Its impact has not only caused chaos in the public health system, but it has also escalated to economic 

shutdowns to control the disease. Many papers have discussed the impact of COVID-19 on demand and supply, 

including the effects of a prolonged epidemic. Moreover, the containment measures might reduce consumer 

confidence in spending, and lead to pessimism about long-term economic prospects. The phenomenon of a 

delayed return to work will continue, and the construction period of infrastructure projects will be significantly 

affected (Mohsin et al., 2021, Philipp et al., 2020a; 2020b). The economic agents adopt a “wait-and-see” atti-

tude when there is less confidence in the economic climate (Baldwin, 2020). The decrease in labor productivity 

and supply adversely affects firm revenue and bring down the financial market. (Elenev et al., 2020). 
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Thailand is one of the developing countries that is inevitably affected by COVID-19. Although the outbreak 

did not seem to be severe at first, this emerging disease went on to cause panic among all sectors. The first 

confirmed COVID-19 case was reported on 12 January 2020. After an initial peak of transmission (188 cases 

in a day) on 22 March 2020, infections were contained after the government action with community-based 

contact tracing and quarantine measures. The epidemiological characteristics by age group show that individ-

uals in the 20-29 and 30-39 age groups became the most infected, respectively. At that time, Thailand was 

praised by the World Health Organization for dealing with the epidemic (National News Bureau of Thailand, 

2020). It cannot be denied, however, that this outbreak had a huge effect on the Thai economy. The GDP per 

capita growth rate was noted to have a negative growth rate of 9.82% at the end of the first quarter of 2020 

(CEIC, 2021). While the government devoted both human resources and the budget to address this unprece-

dented outbreak, households made a surprising drop in spending. The decline in the household consumption 

growth rate from this epidemic was greater than for any crisis in the past 20 years, with a decline of up to 

12.95% (CEIC, 2021), corresponding with the Consumer Confidence Index shown in the current economic situ-

ation averaging its lowest in 10 years at 27.90 (UTCC Center for Economic and Business Forecasting, 2021). 

On the supply side, the unemployment rate spiked to 1.95% in the second quarter of 2020 before a slight 

decline (Bank of Thailand, 2021). As mentioned above, the COVID-19 outbreak has sorely affected the Thai 

economy, especially in the area of household consumption. This should be the focus because it reflects the 

well-being of the household, and the goal of the initial government policy responses to the outbreak should be 

to protect vulnerable households in terms of income.  

During the COVID-19 epidemic, households may voluntarily stay at home to protect themselves from the 

virus or in compliance with government measures to contain the outbreak. In response to this situation, the 

economy was affected by household decisions and government policies. During the past two years, there have 

been papers suggesting that household consumption spending declined in response to the epidemic and neg-

ative income shock, especially on goods and services whose supply was restricted by government transport 

limitation measures (Anderson et al., 2020; Christelis et al., 2021). Therefore, the government should be con-

cerned about the size and nature of the consumption response. The paper of Kim et al., 2021 also points out 

that the reduction in consumption spending is associated with the lockdown policy, heightened economic un-

certainty, and reduced income. Furthermore, several studies examined the impact of the cash transfer scheme 

on consumption in various countries such as Japan, the US, and China (Hattori et al., 2021; Kubota et al., 2021; 

Baker et al., 2020; Chen et al., 2020) using survey transaction data in different payment channels, and differ-

ence-in-difference approaches in order to represent the heterogeneous effect. These studies suggest that 

households responded rapidly to the stimulus payment, with large increases in spending on food, even if this 

was mainly in the short term. The consumption responses, however, were related to households’ financial sta-

tus. Low-wage individuals who have high MPCs out of income and high debt would spend their stimulus payment 

on loan repayments instead. This tends to reduce the policy effectiveness. Although many countries use fiscal 

policies to stimulate household consumption through cash or cheque transfer payments, another method avail-

able is via consumption tax: VAT. In the short run, COVID-19 had a significant effect on aggregate demand 

shock, implying that COVID-19 can be thought of as a “tax” on consumption. However, the economy can bounce 

back sharply when these taxes are gone. In addition, based on the Solow model, when the investment rate 

declines or the capital stock depreciates without being replaced, output could fall below its steady state and 

take a while to return, implying long-term effects on the economy (Jones, 2021). To increase aggregate demand 

during economic downturns, a change in the tax on consumption can be implemented quickly, and easily (Bel-

sie, 2022).  

The contribution of this research is the experiment simulating the Thai economy, which is a developing 

country, under the first wave of the COVID-19 outbreak in 2020. By applying the macroeconomic general equi-

librium models integrated with the SIR-macro model provided by Eichenbaum et al. (2020a), the author intro-

duced the two reality consumption stimulus policies: the schemes titled “We Do Not Leave Each Other”, and 

“50:50 Co-Payment” in terms of negative consumption taxes into the models. This approach allowed the models 

to represent the nature of households in responding to these measures. Alignment with the objectives of the 

schemes to help vulnerable members of the population by increasing their purchasing power in consumption 

could be achieved through money transfers to PAOTANG: an application that operates on any electronic devices 

that allows the applicant to manage the transfer of funds, receive funds, or make a payment for goods/services, 

as well as any other financial services that are available on the PAOTANG application services provided by the 

Krung Thai Bank. 

Simulation results show the household decisions and the response to both the epidemic situation and the 

consumption stimulus measures. The epidemic situation caused households to decrease consumption, working 

hours, and investment in order to prevent infection. These steps led to a contraction of the economy. 
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Furthermore, the household responded to the measures by sharply reducing investment so as to increase con-

sumption during the implementation period, especially in the first week. Changes in the opposite direction of 

investment and consumption imply the crucial role of government spending to drive the households' consump-

tion. Although the simulation results may not be compared with the real situation because of the overestimation 

in the epidemic situation, it could help in the interpretation of the households' behavior and the economic con-

traction where the factual observations can be compared to the limitations of the model. 

The rest of this paper consists of Section 1 describing the models; Section 2 presenting the model param-

eterization; Section 3 discussing the simulation results, and Section 4 presenting the conclusion. 

 

 

1. THE MODELS 

The simulations of the economic recession due to the epidemic are based upon three general equilibrium 

macroeconomic models: the neoclassical competitive model, the Neoclassical imperfect competitive model, 

and the New Keynesian model integrated with the SIR-macro model provided by Eichenbaum et al. (2020a). 

Because the economy of interest is Thailand, for simplicity, the assumption of a small-closed economy is used. 

The consumption stimulus policies in terms of the negative consumption tax are added into the model to assess 

the effectiveness of the Thai government’s public policies in response to the COVID-19 outbreak. The model 

setup, therefore, is as follows. 

 

1.1 The Neoclassical Model 

 

1.1.1 Households  

 A continuum of representative households maximizes their utility by making decisions on consumption and 

the labor supplied to firms. A household’s lifetime utility is given by: 

2 2 2

0

log( ) ( ) log( ) ( ) log( ) ( ) ,
2 2 2

t s s i i r r

t t t t t t t t t

t

U s c n i c n r c n
  




=

      
= − + − + −      

      
   (1) 

subject to the budget constraint: 

t (1- ) (1- ) (1- ) ( ) ,s i r s i r k

j t t j t t j t t t t t t t t t t t ts c i c r c x w s n i n rn r k    + + + + = + + + +          (2) 

where the parameter 
t  denotes the discount factor, and   denotes the scaling parameter for the disutility of 

supplying labor. The variables ts , ti , and tr denote respectively the fraction of household members who are 

susceptible, infected, and recovered at time t . The consumption and hours worked of each group of members 

are denoted by ( , , )s i r

t t tc c c  , and ( , , )s i r

t t tn n n , respectively. The variables t , and   denote respectively profits 

from the monopolistically competitive (intermediate input) firms and lump-sum taxes. Then, 
j  is the consump-

tion stimulus policy by the government where j  denotes the schemes titled 1) We Do Not Leave Each Other, 

and 2) 50:50 Co-Payment. The household investment is denoted by tx . The real wage and the rental rate of 

capital are denoted by tw , and k
tr , respectively.  

The household decisions on investment and capital supplied to firms are governed by the law of motion for 

the stock of capital: 

1 (1 )t t tk x k+ = + − ,                                                                                (3) 

where tk is the capital stock at time t , and  denotes the depreciation rate of capital. 

Furthermore, the decisions of representative households are also subject to the number of newly infected 

people and the equations that govern the health status of the household members, especially during an epi-

demic outbreak. 

 
The number of newly infected people at time t  is as follows: 

1 2 3( ) ( )s I s I

t t t t t t t t t t ts c I C s n I N s I   = + + ,                                                          (4) 
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where t  denotes the number of newly infected people at time t . The variables 1 , 2 , and 3 denote both the 

amount of time spent and the probability of becoming infected as a result of economic activities: consumption, 

work, and non-economic activity, respectively. The household can affect this probability through its choice of 
s
tc  and s

tn . The household, however, takes economy-wide aggregate I

t tI C and I

t tI N as given. 

The fraction of initial household members at time 1t +  is given by: 

1t t ts s + = − ,                                                                                          (5) 

1 ( )t t t r d ti i i  + = + − + ,                                                                                               (6) 

1t t r tr r i+ = + ,                                                                                                          (7) 

1t t d td d i+ = + .                                                                                                    (8) 

 

Here, the r and d  denote the infected-recovered and infected-fatality rates, respectively. On the part of the 

household, members have rational expectations so they are aware of infection and realize the law of motion 

governing population health status.  

The timing convention in the model is weekly. In each period t  , 1ts − is pre-determined and ts is the stock 

of susceptible people to be determined at the end of period, which is decreased by the number of newly infected 

people in that period. Also, at the end of each period t , the amount of capital to accumulate into the period 

1t +  is 1tk + . 

 

1.1.2 Production 

There are two categories of firms in the economy: one produces final goods, and the other produces inter-

mediate goods. The final goods firms are modeled as competitive firms that take price and do not face price 

rigidities. On the other hand, the intermediate goods firms are monopolistically competitive firms that set prices 

but face price rigidities. A representative final goods firm produces the final output in a competitive market 

using CES technology: 

11

,

0

, 1,t i tY Y di



 
 

=  
 
 
                                                                                                (9) 

where tY  denotes the final goods which are produced from intermediate input [0,1]i ,
,i tY .  Note that the unit 

of final goods is numerical. The parameter  denotes the elasticity of substitution between different interme-

diate goods.  

The profit maximization of the competitive final goods firm is governed by the intermediate input demand: 

1

, , ,i t i t tY P Y




−

−=                                                                                                                (10) 

where 
,i tP denotes the price of the intermediate input. 

A monopolist firm produces intermediate goods according to the Cobb-Douglas technology: 
1

, , , ,i t i t i tY AK N −=                                                                                                       (11) 

where 
,i tK  and 

,i tN denote the capital and labor inputs. The parameter  denotes the labor income share.  

The intermediate goods firm maximizes profits: 

, , , ,i t i t i t t i tP Y mc Y = − ,                                                                                          (12) 

subject to the conditional intermediate input demand equation (10).  
 

The tmc is the real marginal cost at time t : 
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1

1

( )

(1 )

k

t t
t

w r
mc

A

 

  

−

−
=

−
.                                                                                   (13) 

The optimal price is as follows: 

,i t tP mc= .                                                                                                               (14) 

This equation implies that the firms set their price as a fixed markup,  , over the real marginal cost.  

The simulation of standard Neoclassical model (perfect competition) corresponds to the special case where 

1 = , and 1   in the case of the norm (imperfect competition).  

 

1.1.3 Fiscal policies 

 The government finances a stream of government spending and subsidies with lump-sum taxes: 

( ),s i r

j t t t t t tG s c i c rc = + + +                                                                                  (15) 

where G  denotes the government spending. 

 

1.2 The New Keynesian model 

The New Keynesian model is different from the Neoclassical model as the monopolist faces competition as 

the intermediate goods firms are facing nominal price rigidity. The model setup, therefore, has changed as 

follows: 

 

1.2.1 Household  

Household’s lifetime utility is as equation (1) subject to the budget constraint: 

1 1(1 ) (1 ) (1 )( ) ( )
j j j

s i r b s i r k

t t t t t t t t t t t t t t t t t t t t tB P s c i c r c x R B W s n i n rn R k  + −− − −+ + + + + = + + + + +      (16) 

where tB  is the nominal bond holding, and b

tR is the return on bonds. The variables tW  and k

tR  denote the nom-

inal wage and the nominal rental rates. tP  is the consumer price index. Furthermore, the utility maximization is 

also subject to the law of motion, and the equations that govern the health status of the household members 

as in the Neoclassical model.   

 

1.2.2 Production 

The profit maximization of the final goods firm is governed by the intermediate input demand: 

1
,

,

i t

i t t

t

P
Y Y

P




−

− 
=  
 

.                                                                                         (17) 

The price of final goods is given by: 

( 1)
1

1
1

,
0

.t i tP P di





− −
−

−
 

=  
 
 
                                                                                         (18) 

The intermediate goods firm maximizes profits: 

, , , , ,i t i t i t t t i tP Y Pmc Y = −                                                                                         (19) 

subject to the conditional intermediate input demand equation (10). In this model, the monopolist firm sets its 

price to follow Calvo (1983) price-setting. The firms reoptimize their price with probability 1 − and keep it the 

same with probability  . 

( ), ,
0

max ( )
t

j b
tt j i t j t j t j i t j

P j

PY P mc Y 


+ + + + +
=

−                                                              (20) 

subject to the conditional intermediate input demand equation (10).  
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The real marginal cost at time t is given by: 

1

1

( )

(1 )

k

t t
t

t
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mc

P A

 

  

−

−
=

−
.                                                                                             (21) 

1.2.3 Monetary and fiscal policy 

The central bank controls the nominal interest rate according to the Taylor rule: 

log log log
b

t t t
yb f

t

R Y

R Y



 


= + ,                                                                          (22) 

where bR is the nominal interest rate at equilibrium. The variables t and  denote the inflation rate and the 

target inflation rate, respectively. The flexible-price output in equilibrium is denoted by  f

tY . The parameters 

  and 
y denote the weighted coefficients of inflation and output, respectively. 

The government budget constraint is given by: 

( ).s i r

t t t t t t t tt t jP s c i c rc xPG  + + + = +                                                               (23) 

 

1.3 Equilibrium 

In equilibrium, the markets for goods and labor are clear. The households and firms solved their maximizing 

problems by satisfying the first-order conditions. The representative agents have rational expectations. The gov-

ernment and the central bank follow the fiscal and monetary rules. Since the closed-form solutions of the mod-

els are difficult to find, these simulations, therefore, rely on the list of the model’s equilibrium conditions as 

given in appendix. 

 

2. MODEL PARAMETERIZATION  

There are, in general, two methods for parameterizing the models: calibration and estimation. Most of the 

parameters used in these models are estimated. Some parameters, however, need to be calibrated by selecting 

based on the empirical findings that can characterize the Thai economy. The parameters are summarized in 

Table 1.  

 

 

Table 1. Steady State Parameters 

Parameter Value Description 
  0.9994 Discount factor (weekly) 

d  0.0043 Probability of dying (weekly) 

r  0.4957 Probability of recovering (weekly) 

0  0.0010 Initial infection 

  0.0009 Capital depreciation rate (weekly) 

  0.70 Labor income share 
  1.2310 Gross price markup 

  0.6750 Calvo core prices 

  1.3590 Taylor rule coefficient inflation 

y  0.0225 Taylor rule coefficient output gap (weekly) 

  0.17 Government consumption share of output 

n  35 Hours worked (weekly) 
y  150 Income per capita (USD) (weekly) 

Source:  author (2022) 
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Details on the steady state parameters are as follows: The weekly discount factor,  , is 0.9994 implying 

a steady state annualized real interest rate of 3.11 percent in 2019 (pre-epidemic). The weekly hours worked, 

n , is 35, indicating the full-time hours worked in a week from the National Statistical Office of Thailand. The 

government consumption share of output,  , and the weekly income per capita, y , are 0.17 and 7,817/52, 

respectively. Both values are from World Bank (2019) data. 

The initial population is normalized to one, and the number of initial infected people, 0 , is 0.001.  Since it 

takes on average 14 days to become either recover or die from the infection and the timing convention of the 

model is weekly as in Eichenbaum et al. (2020a), the parameters governing the household’s dynamic health 

status are as given: 7 /14r d + = . The mortality rate for people younger than 60 years is 0.86 percent (the 

number of the young infected is 3,833 divided by 33 young people who are dead from infection) implying 

7 0.0086 /14d =  . The probabilities of dying, d , and recovering, r , are equal to 0.0043 and 0.4957, re-

spectively. These values are based on Thailand’s epidemiological characteristics from the first wave of the 

COVID-19 outbreak data reported by the Disease Control Department, Ministry of Public Health (1 January – 14 

December 2020). 

The parameters of firms are as follows: the capital depreciation rate,  , is equal to 0.0009. This value 

corresponds to the average annual depreciation rate between 1990 and 2019 of 4.6 percent. It is calculated 

as the annual total depreciation divided by gross capital stock (at the 2002 price) from CEIC (2021) data which 

is then converted into a weekly rate. The labor income share,  , is 0.70 from Tanboon (2008). The markup, 

 , is 1.231. This mean value is consistent with descriptive statistics of Thai firms  

( 1, 787, 393n = ) in Apaitan et al. (2020). The Calvo price stickiness,  , is 0.675, which corresponds to the mean 

of Calvo core prices in prior information from Phrommin (2018) which is based on Bayesian inference.  

The monetary policy parameters including Taylor rule coefficients of inflation,  , and the weekly output 

gap, 
y , are equal to 1.3590 and 0.0225, respectively. These values are converted from the ‘forward looking’ 

Taylor-type equation in the benchmark model from Luangaram and Sethapramote (2016).  

The calibration targets for shares of 1 , 2 , and 3  in the transmission function in the SIR-macro model 

using homotopy calculations, i.e., increase parameter values stepwise until imposing their final desired values 

as follows: 

2

1

2 2

1 2 3

1/ 5
C

C N



  
=

+ +
                                                                                      (24) 

2

1

2 2

1 2 3

1/ 5
N

C N



  
=

+ +
                                                                                  (25) 

These equations imply that at the beginning of the pandemic, 1/5 of the virus transmissions come from con-

sumption, 1/5 come from work, and 3/5 come from non-economic activities. This calculation is based on 35 

working hours per week and supposes and equal time for consumption. The time in the rest of the week is for 

non-economic activities. 

Furthermore, the models with exogenous policy variables, the rate and periods of implementation are spec-

ified as in Table 2. 
 

 
Table 2. The Rate Range and Period of the Policy Implementation  

Policy vari-

able 
Description 

Rate range 

(percent) 
Period of implementation 

1  
The rate of government subsidies in  

the “We Do Not Leave Each Other” scheme 
38-46 

3 months 

(Apr-Jun 2020) 

2  
The rate of government subsidies in  

the “50:50 Co-Payment” scheme 
7-8 

3 months 

(Oct-Dec 2020) 

Source: Author (2021, 2022) 
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Suppose that households spend the same average amount of government subsidy in each period. Details 

on the policy variables are as follows. First, for the scheme entitled “We Do Not Leave Each Other”, the people 

who have registered for the program will receive a government subsidy of 5,000 baht for three months (April to 

June 2020) with total of 15,000 baht. The amount converted to USD per week by the exchange rate of 2020 is 

equal to $37.22. In the other scheme, the “50:50 Co-Payment”, the people who have registered for the program 

will receive a government subsidy of 150 baht per day for three months (October to December 2020) with a 

total of 3,000 baht. The amount converted to USD per week by the exchange rate of 2020 is about $7.44. To 

put these values into the model, they must be converted to a percentage of the consumption in the case without 

policy, ensuring that they imply the constant amount of policy variables. Therefore, the rate of consumption 

taxes could vary in each period of policy implementation. 

 

3. SIMULATION RESULTS AND DISCUSION 

The simulations to mimic the steady state of the Thai economy before the COVID-19 outbreak in 2019 are 

shown in Table 3 by comparing the simulated parameters and variables in the three general equilibrium mac-

roeconomic models. 

 
Table 3. The Steady-State Parameter and Variable Values 

Parameter/Variable 
Neoclassical 

New Keynesian 
Perfect Competition Imperfect Competition 

Parameters in the transmission function in the SIR-macro model 

1  1.58x10-5 1.42x10-5 1.42x10-5 

2  1.22x10-4 1.22x10-4 1.22x10-4 

3  0.4498 0.4498 0.4498 

Parameters in the production function 

A  0.5651 0.6015 0.6015 

  8.79x10-4 6.79x10-4 6.79x10-4 

Value of life (in USD/annual) 

VoL  6.57x105 7.21x105 7.21x105 

Key variables in the macroeconomic model (in USD) 
y  150 150 150 

c  97.5068 102.572 102.572 

x  26.9932 21.9281 21.9281 
g  25.5000 25.5000 25.5000 

k  29,992.5 24,364.6 24,364.6 

Key variables in the macroeconomic model (in proportion to GDP) 

/c y  0.65 0.68 0.68 

/x y  0.18 0.15 0.15 

/g y  0.17 0.17 0.17 

Annual capital-output ratio 

/k y  3.84519 3.12366 3.12366 

Return of labor supply, capital supply, and bond holding 

w  2.99997 2.43704 2.43704 

kr  0.0015 0.0015 0.0015 

bR  1.0006 1.0006 1.0006 

Inflation    

  1 1 1 

Marginal cost    

mc  0.99999 0.81235 0.81235 

Lagrange multipliers 

b  0.010256 0.009749 0.009749 

  -58.9234 -57.8934 -57.8934 

Source: author, 2021. 
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Suppose that after reporting the first confirmed case of the COVID-19 in Jan 2020, the Thai government 

expected that, in the absence of a vaccine, almost 60 percent of the population would be infected and transform 

to recovered or deceased eventually. 

 

 

Figure 1. The Thai economic recession due to the COVID-19 outbreak in the Neoclassical (perfect competition) model 

Source: author, 2022. 
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According to data on the mortality and recovery rates in the first wave, the simulation result shows that 

COVID-19 affected the economy through the household decisions on consumption and work as demonstrated 

in Figures 1 and 2 (in solid and dotted lines). In the case of perfect competition, aggregate consumption reached 

its lowest point at $80.90 (-17.03% from the initial steady state) in the 25th week, while the minimum point of 

worked hours is 29 hours (-16.82%). These recessions imply household responses to the aggravated situation 

of the COVID-19 outbreak tin which active cases increased to a peak of 5.27% of the initial population in the 

24th week. In addition, household investment dropped to $25.44 (-5.76%), and the real interest rate reached 

its lowest point at 2.21%. The overall economy was stunted to a trough at $131.84 (-12.10%). Considering by 

type of household member, both the consumption and working hours of susceptible people shrunk to $74.72 

(-23.37%) and 26.29 hours (-24.89%), respectively, while the infected and recovered people kept the consump-

tion level close to the steady state but raised worked hours to 36.82 hours (+5.21%). 

 

 

Figure 2. The Thai economic recession due to the COVID-19 outbreak in the Neoclassical (imperfect competition) and New 

Keynesian (sticky price) models 

Source: Author (2022) 
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Simulation results for the imperfect competition (flexible price) and new Keynesian (price stickiness) mod-

els are very similar. They reflect the severe effect of COVID-19 more than the case of perfect competition, with 

the lowest point of worked hours at 27.66 hours (-20.98%) in the 25th week, while the aggregate consumption 

decreased to $85.40 (-16.74%), and the peak of active cases was 5.12% of the initial population, which is very 

similar to perfect competition. In this case, household investment and the lowest real interest rate decreased 

to $16.2 (26.0%) and 1.97%, respectively. The overall economy was stunted to reach a trough at $127.1 (-

15.2%). Considering by type of household member, both the consumption and working hours of susceptible 

people declined to $79.2 (-22.75%) and 24.1 hours (-31.1%), respectively, while the infected and recovered 

people kept the consumption level close to the steady state but raised worked hours to 37.46 hours (+7.0%). 

After this, suppose that the government is concerned about the worsening situations above if no fiscal 

policy is implemented. Therefore, the government’s consumption stimulus policy was issued: 1) “We Do Not 

Leave Each Other” scheme, and 2) “50:50 Co-Payment” scheme, in different amounts and periods of the epi-

demic. The consumption stimulus policies can affect the economy through the household decisions by changing 

the amount of the government transfer in terms of the negative consumption tax rate. This tax rate varied in 

each period of the policy implementation to keep a constant amount of transfer and match the actual objectives 

of the schemes.  

The effects of the policies are demonstrated in previous figures (dash and dash-dotted lines). For the 1st 

scheme, although the aggregate consumption in the perfect competition models reached its highest point at 

142.09 (+45.73% from the initial steady state) in the 1st week of the policy implementation (the 14th week of 

the model’s simulation), it continued to decline after that because the susceptible people were aware and 

avoided being infected. In addition, household investment dropped to -$20.6 (-176.4%), and the real interest 

rate was lowest at 1.83%.  After the active case increased to a peak of 9.21% of the initial population in the 

22nd week, the worked hours declined to a trough of 26.66 hours (-23.84%) in the 23rd week. Then the aggre-

gate consumption slightly increased corresponding to the lower severity of the outbreak between the 23rd week 

to 26th week. In this case, the worked hours of susceptible people sharply reduced to a minimum at 19.25 

hours (-45%), in the 25th week, while the infected and recovered people increased the consumption to its 

highest level at 178.65 (+83.22%) as worked hours rose to 38.25 hours (+9.30%). 

There is a tiny difference between the imperfect competition and the New Keynesian model simulation 

results: the lower decline of investment and real interest rates in the case of the New Keynesian model. This 

reflects a serious effect of COVID-19 on the economy more closely than the perfect competition model with the 

slump in worked hours to 24 hours (-30%). On the other hand, the aggregate consumption and active cases 

showed the highest increase to $145 (+41.6%) and 8.7% of the initial population, respectively. Furthermore, 

household investment dropped to -$25.44 (-214%), and the real interest rate was at its lowest at 1.5%. Consid-

ering by type, the consumption and worked hours of the susceptible people were reduced to their lowest at $71 

(-30.5%) and 15.7 hours (-55%), respectively, while the infected and recovered people kept the consumption 

level close to the steady state but worked hours rose to 39 hours (+11%). 

In summary, the “We Do Not Leave Each Other” scheme affected the macroeconomic variables, especially 

consumption and investment. Changes in the opposite direction of investment and consumption imply the cru-

cial role of government spending to drive the households' consumption. While the 2nd scheme (50:50 Co-Pay-

ment) was implemented when the economy was returning to its initial steady state, its consequences were 

unaffected by the infection situation because the outbreak was over as the number of infected people ap-

proached zero. As in the first scheme, the distortion of government spending incentives caused households to 

cut back on investment to increase consumption, but the effect was minimal with a smaller amounts involved. 

Overall, this scheme had no significant impact on worked hours and GDP. 

At first glance, it may seem that the government's consumption stimulus policies have made the economy 

and the epidemic situation even worse because of the sharp decline in GDP, investment, and working hours. 

Moreover, it has accelerated the COVID-19 epidemic to a peak more rapidly and intensely. An approach that 

will allow us to assess the effectiveness of policies would be to integrate GDP changes over the periods that 

cover policy action. The calculation of net change in GDP per capita shows that the two policies introduced by 

the government to boost consumption helped mitigate a total annual economic loss of $36.88 and $26 per 

capita in the perfect and imperfect competition models, respectively, compared with the case of no policies.  
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CONCLUSION 

Simulation results show the household responses. The epidemic incident caused the households to de-

crease consumption, work hours, and investment in order to prevent infection. These steps led to a contraction 

of the economy. Furthermore, the households responded to the measures by sharply reducing investment so 

as to increase consumption during the implementation period, especially in the first week. Changes in the op-

posite direction between consumption and investment imply the crucial role of government spending to drive 

the households’ consumption. 

In reality, the government recognized that the cost to reduce economic losses would be more people dying 

from infections. Therefore, the government has implemented a combination of other containment policies such 

as a partial lockdown, social distancing to limit physical contact activities, and vaccination, which can help to 

mitigate the loss of human life. 
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 This study examines the main factors influencing the formation of labor re-

sources, which are interconnected with demographic changes that affect 

labor resources and, as a result, economic growth. This, of course, depends 

on several complex factors, including the nature and pace of demographic 

change, the functioning of labor and capital markets, macroeconomic and 

trade policy management, and the management and accumulation of hu-

man capital. However, the labor change model can take into account signif-

icant differences in past economic performance between regions and helps 

to identify more and less promising conditions for future economic growth. 

Understanding the challenges and implications of a country's changing pop-

ulation size and age structure, population replacement trends and pro-

spects, and the links between demographic processes and labor and in-

come generation will help the government develop policies that build on the 

economic potential inherent in the changes that are currently taking place.  
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INTRODUCTION 

Ensuring the rational use of labor resources in all regions of the country is one of the most important 

tasks of the socio-economic development of the economic complex of Kazakhstan. To solve it, an objective 

assessment of the labor resources available to the society, the needs of the economic complex in the labor 

force and ways for the most efficient and complete use of labor resources in the country and regions, 

based on the interests of the whole society, is required. 

The world is undergoing unprecedented demographic change, with important economic implications 

that are clearly affecting the workforce. The size, growth, age structure and geographical distribution of the 

population affect the economy due to the systematic features of the human life cycle. Labor productivity is 

highest in the middle years of life, and hence the increase in population in middle age makes a direct 

contribution to national production. The "dependent" population in young and old age consumes much 

more than it produces with its own labor, which affects the standard of living and the transfer between 

generations. The global economic impact of the population reflects national differences in the life cycle, 

interacting with national differences in demographic changes and productivity (Mason and Lee, 2022). 

 

 

1. LITERATURE REVIEW 

The aggravation of the global environmental crisis is associated with a population explosion and the 

need to meet the growing material needs of people, which leads to the expansion of the scale of economic 

activity. To consider the labor incomes of the population, it is necessary to understand the labor resources, 

which occupy an important place and are one of the indicators, the state of which makes it possible to 

judge the national well-being, stability and effectiveness of socio-economic transformations (Okuneviciute 

Neverauskiene et al., 2021; Kamarudin et al., 2021). 

Some authors believe that labor resources are a category that occupies an intermediate position be-

tween the economic categories "labor potential" and "total labor force". They note that labor resources are 

the able-bodied part of the population, which, having physical or intellectual capabilities, is able to produce 

material goods and provide services. For example, some argue that "labor resources are the part of the 

population of a country capable of participating in the national economy at a given level of development 

of the productive forces and within the framework of given production relations." 

Labor resources are the part of the population that has the necessary physical and intellectual abilities 

and knowledge to work in any field. From this definition, it means that labor resources include both real 

workers who are already employed in the country's economy, and potential workers who are not employed, 

but can work. Labor resources are a set of people with the ability to work, along with many others. When 

analyzing them, the task is to explore a certain category of the population with all its inherent abilities and 

needs, and above all, to work. 

Age profiles of consumption and labor income were constructed using methods from NTA (Lee, 2014), 

(Mason et al. 2017). Age profiles were constructed for 186 countries, of which 60 (accounting for 85% of 

the world's population) were estimated directly by national research teams in the NTA network (www.ntac-

counts.org). Profiles for another 126 countries were estimated indirectly using the methods described in 

the SI (Mason et al., 2017). Many economists expect population aging to lead to an increase in the capital-

labor ratio (deepening of capital), which will increase labor productivity, lower interest rates, and increase 

output (Eggertsson et al., 2019; Rasticova et al., 2019; Gorzen-Mitka et al., 2017). Capital deepening is 

expected because more wealth per capita will be needed to fund longer retirements, and the proportion of 

older people who own wealth will rise. However, retirement wealth can take two forms: 

− The first is real or financial assets such as accumulated pension funds, retirement accounts, equity in 

a home, business or farm. 

− Another form is "transfer wealth" - the expected value of net future support from the family or, typically, 

from unfunded public pensions, health care, or long-term care that support older people but rely heavily 

on taxes paid by adults people of the first age. Unlike capital, transfer wealth does not increase produc-

tivity or output and is a liability for future generations. 
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The results of a study by M. Mustofa (2022) showed that the level of education, work experience, 

gender, marital status, vocational training, and hours worked, digital devices and job status affect labor 

income. The impact of output and wages on labor demand was reviewed by Fakhri J. Hasanov, Jeyhun I. 

Mikayilov, Muhammad Javid, Moayad Al-Rasasi, Frederick Joutz & Mohammed B. Alabdullah (2021). Ba-

sed on the influence function regression method, Luca Bonacini, Giovanni Gallo & Sergio Scicchitano 

(2021) explore the potential consequences in the distribution of labor income. 

According to Baert S., Lippens L., Moens E., Sterkens P., Weytjens J. (2020), Alon T. (2020) "many 

businesses are widely adopting work-from-home and telecommuting options. It is likely that some of these 

changes continue, leading to greater job flexibility in the future". Many scholars are investigating the in-

come growth generated by remote jobs (Adams-Prassl et al., 2020; Dingel and Neiman, 2020; Koren and 

Peto, 2020; Leibovici et al. 2020; Mongey et al., 2020). 

An analysis of the current state of labor mobility and the prospects for its development within the fra-

mework of the general strategy of the third modernization allows us to determine the following main goals 

for regulating these processes. 

− Ensuring the needs of the economy in the necessary labor force, subordinating migration to the solu-

tion of medium-term and long-term goals and objectives of the country's socio-economic development. 

− Formation of an optimal system of population resettlement across the territory of the Republic of Ka-

zakhstan. 

− Ensuring the national security of the Republic of Kazakhstan in the context of threats associated with 

migration. 

Economists continue to express concern about downward pressure on economic growth from labor 

and capital shortages and falling asset prices going forward as a growing and older cohort of older people 

seek to support themselves by eliminating investment. Another major problem is related to fiscal stress. 

The public treasury will be strained by rising pension obligations and spending on health care and long-

term care associated with an expected increase in the incidence and prevalence of chronic diseases. 

Human populations experience a demographic transition at different times and at different rates (Kas-

hnitsky et al. 2021). While rapidly growing population growth and persistently high birth rates continue to 

be major challenges in the least developed countries. As a result of such global changes in socio-economic 

indicators, changes have certainly been made to the implementation of strategies for full and partial local-

ization, ensuring that economic and social goals are adapted in accordance with the socio-economic poli-

cies of states. Knowledge of the impact of regional economic well-being on global resource use and envi-

ronmental emissions has increased significantly in recent years, according to L. Yang et al. (2020). 

If we consider the development of labor resources and labor incomes, then in Kazakhstan the regions 

have distinctive features depending on the level of socio-economic development, human resources, pro-

duction potential, innovation activity, which depend on: 

− activation of investments and support of the innovative environment in priority sectors of the economy, 

development of entrepreneurship, advanced training of personnel; 

− improving the quality of urban services, using the resources of the innovative environment of a single-

industry town. 

 

 

2. METHODOLOGY 

The factors that influence the development of labor resources and, in the future, the formation of 

labor income can be seen in accordance with the data presented in Table 1. 
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Table 1. Summary table of factors influencing the development of labor resources and the formation of labor incomes 

of the population 

Year  

Popula-

tion, thou-

sand peo-

ple 

Number 

of births 

Number 

of dead 

Natural 

growth 

General 

birth rate 

per 1000 

people 

General 

mortality 

rate per 

1000  

people 

Natural in-

crease 

per 1000 

people 

Total 

fertility 

rate 

01.11 16 324 367 752 145 875 221 877 22.5 8.9 13.6 2.60 

01.12 16 559 372 544 144 213 228 331 22.5 8.7 13.8 2.59 

01.13 16 900 379 121 141 220 237 901 22.5 8.4 14.1 2.62 

01.14 17 035 393 421 137 630 255 791 22.7 8.0 14.7 2.64 

01.15 17 289 401 066 132 236 268 830 23.1 7.6 15.5 2.76 

01.16 17 557 398 561 131 867 266 694 22.7 7.5 15.2 2.73 

01.17 17 818 400 640 131 373 269 567 22.52 7.4 15.6 2.8 

01.18 18 014 390 520 130 033 260 487 21.7 7.2 14.4 2.73 

01.19 18 137 397 947 130 515 267 432 21.8 7.1 14.7 2.84 

01.20 18 448 403 064 133 489 269 575 21.8 7.2 14.6 2.90 

01.21 18 632 425 625 162 613 263 062 22.8 8.7 12.5 3.13 

Source: compiled by the authors according to Data from the Bureau of National Statistics of the Agency for Strategic 

Planning and Reforms of the Republic of Kazakhstan 

 

 

The increase in population in the last 5 years would have been even greater (260–270 thousand people) if it 

were not for the increasing migration loss, which also affects labor resources and the formation of labor incomes 

(Table 2). 

 
 

Table 2. Population growth 

Year Population Population growth 

01.11 16 148 504 1.22 % 

01.12 16 372 451 1.39 % 

01.13 16 621 809 1.52 % 

01.14 16 889 949 1.61 % 

01.15 17 165 505 1.63 % 

01.16 17 438 422 1.59 % 

01.17 17 702 163 1.51 % 

01.18 17 956 486 1.44 % 

01.19 18 200 804 1.36 % 

01.20 18 436 475 1.29 % 

01.21 18 664 683 1.24 % 

Source: compiled by the authors according to Data from the Bureau of National Statistics of the Agency for Strategic 

Planning and Reforms of the Republic of Kazakhstan 

 

 

The population of the country as of March 1, 2021 amounted to 18,917.2 thousand people, including urban - 

11 million 187.2 thousand (59.1 percent), rural - 7 million 730 thousand - 40.9 percent of people. Compared to 

March 1, 2020, the population increased by 245.3 thousand people, or 1.3 percent. The natural population growth 

in January-February 2021 amounted to 42 thousand people (increased by 0.2 percent compared to January-February 

2020). The total coefficient of natural increase per 1000 population was 13.71. The state policy in relation to labor 

resources should be aimed at achieving a demographic optimum, which implies such a population reproduction re-

gime in which the demographic situation is in a relatively equilibrium state. The demographic optimum includes the 

optimal intensity of birth and death processes, as well as the reproduction of demographic structures and population 

migration (Table 3). 
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Table 3. Number of those who left the Republic of Kazakhstan (human) 

Regions 01.11 01.12 01.13 01.14 01.15 01.16 01.17 01.18 01.19 01.20 01.21 

Republic of 

Kazakhstan 
26541 32920 29722 24384 28946 30047 34900 37725 41868 45225 29 088 

Akmola 2 247 3 013 2 758 2 291 2 466 2 569 2 569 2 875 2 926 3 208 1 934 

Aktuibinsk 757 888 853 647 531 722 833 1 131 1 360 1 958 1 618 

Almaty 1 394 1 457 1 531 1 189 942 859 1 035 1 003 1 269 1 380 1 236 

Atyrau 181 163 105 169 145 170 146 129 244 345 256 

West Ka-

zakhstan 
1 149 1 510 1 153 865 801 989 770 1 080 1 557 1 770 1 095 

Zhambyl 1 042 665 779 800 1 242 1 111 1 032 1 044 941 1 166 1 005 

Karaganda 3 445 4 094 3 796 3 519 4 346 4 661 6 090 6 228 5 664 5 776 4 106 

Kostanay 2 686 3 758 3 185 2 718 3 873 3 359 4 356 5 047 6 056 5 708 3 347 

Kyzylorda 62 55 36 35 34 59 65 55 72 75 52 

Mangistau 658 600 550 541 718 523 379 474 503 567 245 

Pavlodar 1 998 3 014 2 929 2 578 2 965 3 395 4 419 4 382 4 590 5 594 3 166 

North Ka-

zakhstan 
2 592 3 692 2 915 2 673 3 391 2 986 3 276 3 445 3 890 4 315 2 352 

Turkestan* 836 867 690 703 785 885 723 741 331 350 212 

East Ka-

zakhstan 
4 099 5 142 4 882 3 164 3 682 4 219 4 330 5 117 6 269 7 143 3 868 

Nur-Sultan 

city 
871 956 625 453 612 660 1 158 1 439 1 955 1 851 1 414 

Almaty city 2 524 3 046 2 935 2 039 2 413 2 880 3 719 3 535 3 545 3 622 2 650 

Shymkent 

city 
- - - - - - - - 696 397 532 

Source: compiled by the authors according to Data from the Bureau of National Statistics of the Agency for Strategic 

Planning and Reforms of the Republic of Kazakhstan 

 

According to the data presented in Table 3, a positive balance of migration has developed in four regions of the 

country: 

- Almaty (7,955 people); 

- Shymkent (5,681 people); 

- Nur-Sultan (6,260 people); 

- Mangistau region (319 people). 

 

Thus, we can draw the following conclusions that in the modern world, part of the developed countries in terms 

of labor resources are experiencing a demographic crisis, while the other part is trying to avoid this or minimize the 

negative effect through the implementation of state programs to stimulate the birth rate and attract migrants. Most 

of the developed countries are faced with two interrelated global challenges - a declining birth rate and an aging 

population. 

By improving health care and food quality, the life expectancy of the population increases, while the reduction 

in the birth rate in the country leads to the aging of most of the population, thereby increasing the burden on the 

state budget due to increased spending on healthcare and pensions. In terms of regions, it can be seen that an 

increase in the share of retirement age takes place almost everywhere. A significant increase in this indicator is 

observed in the East Kazakhstan region and in Almaty. At the same time, there is a decrease in this indicator in Atyrau 

and Kyzylorda regions (Figure 1). 
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Figure 1. Comparative analysis by regions of the Republic of Kazakhstan  

Source: compiled by the authors 

 

 
On the 14th of April 2022, a government decree approved the Program to increase the income of the population 

until 2025. Moreover, based on the document, it implies an increase in salaries for state employees, an increase in 

the number of new jobs and protection of the purchasing power of the population's income. We are talking about the 

fact that the state intends to take systemic measures so that the wages of Kazakhstan do not depreciate as quickly 

as they do now. 

Consider the trend in the development of incomes and expenditures of the population, which can be seen in 

Table 4. 

 

 

Table 4. Income development trend and household consumption 

Indicator 01.11 01.12 01.13 01.14 01.15 01.16 01.17 01.18 01.19 01.20 01.21 

Per capita 

nominal cash 

income 

population, 

tenge 

39014 45 918 51860 56453 62271 67321 76575 83710 93135 104282 116126 

Index of nom-

inal cash  

income, as a 

percentage of 

the previous 

year 

113,8 117,7 112,9 108,9 110,3 108,1 113,7 109,3 111,3 112,1 111,4 

Index of real 

money in-

come, as a 

percentage of 

the previous 

year 

106,3 108,7 107,5 102,9 103,4 101,4 99,3 101,8 105,0 106,4 104,3 

Subsistence 

minimum  

(average per 

capita), tenge 

13487 16 072 16815 17789 19068 19647 21612 23783 27072 29342 33 015 

Share 

population 

with 

6,5 5,5 3,8 2,9 2,8 2,7 2,6 2,7 4,3 4,3 5,3 

8,7

5

9,5

11,4

6,6

4

7

8,5

5,6

10

5,9

10,2

8,4

11,3

8,3

10,7
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income below 

the subsist-

ence level, in 

percent 

Per capita 

nominal cash 

household in-

come, tenge 

39014 45 918 51860 56453 62271 67321 76575 83710 93135 104282 116126 

Nominal cash 

income index, 

as a percent-

age of the 

previous 

year 

113,8 117,7 112,9 108,9 110,3 108,1 113,7 109,3 111,3 112,1 111,4 

Source: compiled by the authors according to Data from the Bureau of National Statistics of the Agency for Strategic 

Planning and Reforms of the Republic of Kazakhstan 

 

 

Nevertheless, despite the growth in nominal cash incomes of the population, we will cite official statistics, in 

which the confidence of the population is, in principle, low, but even that states a drop in the quality of life (Table 5). 

 

 

Table 5. Dynamics of the development of monetary incomes of the population as of the end of 2022 

Indicator 2012 2013 2014 2015 2016 2017 2018 2019 2020 IVкв.2021 

Cash income,  

including: 
100          

- labor income 1,3 81,2 80,5 80,1 78,3 76,3 74,2 72,3 67,0 70,1 

employment income 71,0 70,1 69,7 69,3 68,0 65,7 63,3 61,9 7,9 60,8 

self-employment and 

business income 
10,3 11,1 10,8 10,8 10,3 10,6 10,9 10,4 9,1 9,3 

- social transfers,  

including: 
14,9 15,1 15,8 16,6 18,1 19,7 21,5 23,8 28,6 25,3 

- pensions 11,9 15,1 15,8 16,6 18,1 19,7 1,5 23,8 28,6 25,3 

- allowances 2,6 2,5 2,5 2,5 2,8 2,9 2,8 2,9 4,5 3,7 

TSA and Housing As-

sistance 
0,02 0,01 0,01 0,02 0,03 0,02 0,04 0,2 0,1 0,04 

- scholarships 0,4 0,4 0,5 0,4 0,4 0,4 0,4 0,4 0,5 0,6 

- property income 0,4 0,3 0,3 0,4 0,4 0,4 0,5 0,5 0,4 0,5 

- material assistance 

from relatives, ali-

mony, other income 

3,4 3,4 3,4 2,9 3,2 3,6 3,8 3,4 4 4,1 

Source: compiled by the authors according to Data from the Bureau of National Statistics of the Agency for Strategic 

Planning and Reforms of the Republic of Kazakhstan 

 

 

In the fourth quarter of 2021, the average per capita was 214.5 thousand tenge. Of these, labor incomes ac-

counted for 150.2 thousand, or 70.1%. The rest is social transfers, which include pensions, allowances, TSA, housing 

assistance and scholarships. Moreover, in the fourth quarter of 2021, social payments in the structure of cash income 

increased by 10.6% than they were in the same period in 2020. This is the average for the republic. But in some 

regions - in East Kazakhstan and North Kazakhstan - social payments exceeded a third in the structure of income, 

that is, the Accounts Committee recorded a drop in income from employment and an increase in income from social 

transfers. 

 

 

3. RESULTS AND DISCUSSION 

The share of wages in the structure of GDP in 2021 was only 30.9%, which indicates a low level of earnings in 

Kazakhstan. For comparison, in developed countries this figure ranges from 45% to 55%. 

And over the past five years, there has been no positive dynamics in the direction of growth in incomes of the 

population due to labor activity. In 2017, they also accounted for 30.5% of GDP. Inflation eats away at people's 
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incomes every year. For five years, its official total level amounted to almost 34%. There are doubts that commercial 

employers diligently indexed the salary of their employees at least at this level. 

To determine the forecast values of the average per capita nominal cash income of the population for 2023-

2025. a trend model was built, during which the following steps were performed: Checking the time series for anom-

alous observations. For this, the Irwin criterion was used (Table 6) 

 

The share of wages in the structure of GDP in 2021 was only 30.9%, which indicates a low level of earnings in 

Kazakhstan. For comparison, in developed countries this figure ranges from 45% to 55%. And over the past five years, 

there has been no positive dynamics in the direction of growth in incomes of the population due to labor activity. In 

2017, they also accounted for 30.5% of GDP. Inflation eats away at people's incomes every year. For five years, its 

official total level amounted to almost 34%. There are doubts that commercial employers diligently indexed the salary 

of their employees at least at this level. 

To determine the forecast values of the average per capita nominal cash income of the population for 2023-

2025. a trend model was built, during which the following steps were performed: Checking the time series for anom-

alous observations. For this, the Irwin criterion was used (Table 6). 

 

Table 6. Checking for anomalous observations in a time series 

Year 

Average per capita nomi-

nal cash income of the 

population, tenge 

Observed value of the 

Irwin criterion 
Calculation formulas 

2010 39014  

Observed value of the Irwin criterion

12,2,
1

=
−

=
−

t
yy

y

tt

t


  

 

Critical value of the Irwin criterion 5,105,0 =  

2011 45918 0,244 

2012 51860 0,210 

2013 56453 0,162 

2014 62271 0,205 

2015 67321 0,178 

2016 76575 0,327 

2017 83710 0,252 

2018 93135 0,333 

2019 104282 0,393 

2020 116126 0,418 

2021 126781 0,376 

Source: compiled by the authors according to Data from the Bureau of National Statistics of the Agency for Strategic 

Planning and Reforms of the Republic of Kazakhstan 

 

The initial time series with a probability of 95% does not contain anomalous observations, since all observed 

values of the Irwin criterion are less than the critical value. Using the criteria of "ascending" and "descending" series, 

it was found that the considered time series contains a trend component (Table 7). 

 

Table 7. Checking for a Trend 

General view of the criterion of "ascending" and "descending" series 

(violation of at least one inequality is sufficient for a trend to exist) 
Estimated values with a chance of error

0975,005,0    

( ) 






 −
−

−


90

2916
96,1

3

12 nn
n  1 < 5 

( ) nKK 0max   11 > 5 

Source: compiled by the authors 
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The evaluation of the quality of the obtained model was carried out in two directions: verification of the adequacy 

and evaluation of the accuracy of the model. To test the adequacy of the model, a number of residuals were exam-

ined, i.e. discrepancy between the levels calculated by the model and actual observations. The most important prop-

erties of the residual component are: the equality of the mathematical expectation to zero, the randomness of the 

residuals and their compliance with the normal distribution law. 

The results of the analysis of a number of residuals in order to check the model for adequacy are shown in Table 

8. 

 

Table 8. Checking the adequacy of the model 

Property under test 

Used statistics 
 

The border 

 

Conclusion 
Name, calculation formula Received value 

Accident 

Criterion of "peaks" (turning points)

( ) 






 −
−−

90

2916
96,12

3

2 n
np  5 > 4 4 

Adequate 

Normality 

RS- criterion 

S

ee
RS minmax −=  

3,97 2,80-3,91 
Adequate 

Equality of the mathemati-

cal expectation of the lev-

els of a series of residues 

to zero 

t- student statistics 

n
S

e
tobserv =.

 
0 2,23 

Adequate 

Source: compiled by the authors 

To assess the accuracy of the model, the average relative approximation error was calculated: 

,%35,4%100
1
∑

1

. ==
=

n

i t

t

rel
y

e

n
E  

 

a value that indicates a good level of model accuracy. Thus, the model is qualitative and can be used for forecasting. 

To calculate the point forecast, the corresponding values of the variable were substituted into the constructed 

model. To build an interval forecast, a confidence interval was determined at a significance level 05,0= .  

The results of building point and interval forecasts for 2023-2025. are presented in Table 9. 

 

 

Table 9. Point and interval forecasts for the values of average per capita nominal cash income of the population for 

2023-2025 

Year Point forecast, tenge Interval forecast, tenge 

Max Min 

2023 135 203,24    123 459,72    146 946,76    

2024 142 969,83    130 789,53    155 150,12    

2025 150 736,41    138 082,75 163 390,08    

Source: compiled and calculated by the authors 

 

 

Understanding the problems and consequences of changes in the size and age structure of the country's popu-

lation, trends and prospects for population reproduction, as well as the relationship of demographic processes with 

economic and social development will help the government develop a policy that will be based on the economic 

potential inherent in demographic changes that affect the development of labor resources and the formation of labor 

incomes of the population. 

The state policy in relation to labor resources is necessary to increase the level of employment of the population 

and equalize the conditions for the development of regions. Therefore, it is necessary to apply new approaches to the 

use of regional factors and the study of interregional relations in order to develop specific development strategies for 

each region of Kazakhstan is necessary, since: 
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- without raising the standard of living it is impossible to qualitatively improve the demographic situation; 

- without an influx of investments, it is impossible to improve the standard of living and develop the economy; 

- Without developed institutions and clear rules of the game, it is impossible to attract investments and maintain 

macroeconomic stability. 

In the near future, a change in the qualitative structure of the labor force and an increase in the influx of able-

bodied young people are expected, which will cause an additional burden on the labor market. 

By 2030, 37% of the workforce in Kazakhstan will represent Generation Z. A change of generations will also 

accompany a change in the views of young people on work. This is the generation that is ready to make financial 

concessions for the sake of a flexible work schedule, the balance between professional and personal life is important 

for them. Therefore, it will be important for employers to adapt to new requirements in order to retain talent. 

Recently, there has been an increase in non-standard forms of employment - over 10 years, the number of digital 

labor platforms in the world has increased 5 times. Platform employment is becoming a real way of earning and 

professional development for more and more people. It becomes possible to search for narrow specialists to solve 

specific problems, so 40% of global companies plan to increase the number of freelancers in their work. And in 

Kazakhstan, according to experts, today there are about 300 thousand freelancers. 

You can also imagine a number of new strategic initiatives that have been formed taking into account the listed 

challenges, where the emphasis is on large-scale digitalization of the social and labor sphere (Figure 1). 

 

 

 

 

 

 

 

 

   

 

 

 

 
    

Figure 1. Strategic initiatives in the social and labor sphere 

Source: compiled by the authors 

 

 

On the basis of the Electronic Labor Exchange, a single digital employment ecosystem has been built, or, in other 

words, an online supermarket of employment services for the population. This ecosystem will accompany citizens on 

their professional path: from choosing a career to formalizing an employment relationship. 

The ecosystem will consist of several elements: a single digital platform for employment Enbek.kz, an online 

learning platform Skills Enbek, the implementation of which will make the idea of lifelong learning come true, the 

Business Enbek and HR Enbek platforms, as well as the planned Digital Guide to Professions. In addition, it is planned 

to implement the Digital Family Map project. This tool allows to quickly identify families in the zone of social risks and 

provide them with the necessary support measures. The system collects data from the information systems of state 

bodies and organizations, on the basis of which it makes an assessment of the well-being of the family according to 

established criteria, such as income, health, education, housing and social conditions. This allows you to automati-

cally determine the needs of families and proactively provide them with appropriate social support. 
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CONCLUSION 

The listed initiatives will be reflected in the main strategic documents and enshrined at the legislative 

level - in the Program for Increasing the Income of the Population until 2025, the National Project for the 

Development of Entrepreneurship for 2021-2025, in the law “On Professional Qualifications” being devel-

oped and the Social Code. They are expected to help meet the challenges of promoting productive employ-

ment and increasing household incomes by 27% by 2025. In general, the initiatives are aimed at the im-

plementation of 4 areas: 

− improving the quality of the workforce through training and retraining; 

− liberalization of the labor market through legislative regulation and provision of social protection for 

flexible employment workers; 

− development of labor market infrastructure to improve the quality of services provided to the popula-

tion; 

− large-scale digitalization of services through the creation of a digital ecosystem of the labor market. 

− the development of professional standards will continue and certification of skills will be carried out 

through centers for the recognition of qualifications. In addition, work is underway to develop a law “On 

Professional Qualifications” and create a National Qualifications Authority. 
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 This study aimed to determine the factors affecting the money demand in 

Jordan during the period (1993-2019). In addition, we examine the effect of 

stock market activity on money demand by using the Autoregressive distrib-

uted lag (ARDL) bound testing cointegration model. The model analyzes the 

dynamic relationships between the dependent variable (money demand) and 

independent variables (gross domestic product, inflation, interest rate, stock 

price, and government expenditure). In addition, the CUSUM and CUSUMSQ 

tests were used to investigate the stability of the money demand function, 

which is an essential part of a successful monetary policy. The results showed 

that, in the long run, stock prices, inflation, and interest rates all have signif-

icant positive effects on money demand, while government spending and in-

terest rates have considerable negative impacts. In addition, in the short run, 

stock prices and gross domestic product have a significant positive relation-

ship with money demand, while interest rate and government expenditures 

have a significant negative relationship with money demand. Moreover, the 

results show that the money demand function was stable, implying a success-

ful monetary policy. This study is beneficial for the central bank of Jordan to 

build an effective monetary policy and consider the importance of the stock 

market activity to generate a long-term efficacious money demand function. 
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INTRODUCTION 

The money demand refers to the volume of assets that individuals and companies wish to keep as cash. 

The money demand and monetary stability are essential prerequisites for shaping monetary policy and main-

taining the stability of the domestic price level. During the past decades, Jordan witnessed a significant devel-

opment in banking activity, the per capita share of the banking branch reached 13,000 people from the popu-

lation in each branch (central bank of Jordan, 2019), this expansion in the banking branches could reduce the 

demand for money. In addition, Jordan suffers from weakness in the financial market, limited resources, and a 

weak flow of foreign investment across the border, which reduces the money demand. Moreover, Jordan relies 

heavily on remittances from workers abroad and on foreign aid, which may increase the money demand. 
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The Jordanian central bank used open market operations, legal reserves, repurchase agreements, over-

night deposits, and issuing certificates deposit to control the money supply. The Central bank of Jordan was 

able to achieve stability on the level of local prices and maintain the exchange rate of the Jordanian dinar (JOD) 

against the dollar, which positively affects the stability of the demand for money function. In addition, Monetary 

policy is weak in transmitting changes in the money supply and interest rates to investment and real output. 

Understanding the relationship between money demand and its determinants is crucial to formulating an effec-

tive monetary policy, to help to avoid sudden shocks to economic indicators caused by sudden changes in the 

money supply, and to stabilize domestic prices. On this basis, this study attempts to test whether GDP, stock 

prices, inflation, interest rates, and government spending influence the demand for money and whether the 

money demand in Jordan is stable. 

Accordingly, this paper is investigating the effect of the independent variables (gross domestic product, 

inflation, interest rate, stock price, and government expenditure) on the dependent variable (money demand) 

in the short and long run. In Addition, it will test the stability of the money demand function during the Period 

(1993-2019).  

This paper is structured as follows. First, the introduction section gives an overview of the subject and focal 

theme of the research, then a literature review that presents a range of scholars’ thoughts on the subject. After 

that, the fourth part describes the data, the used methodology, and the model. Then, the results were discussed 

in section four. Finally, the conclusion and recommendation are provided. 

 

 

1. LITERATURE REVIEW 

Previous studies have shown that the demand for money plays an essential role in shaping monetary policy. 

It affects macroeconomic variables, such as national income and inflation.   Different reasons for demanding 

money were presented by Fisher (1911). He argued that the money is demanded to carry on transactions. The 

money demand corresponds to the total market value of all the goods and services traded. Consequently, the 

money supply influences prices and not production. In contrast, the cash-balance theory shows that money is 

demanded as a store of value, which increases as incomes and prices increase. 

According to Keynes, three factors motivate money demand. These factors are transactions and precau-

tionary motives, both suggest that increase in national income and economic activity will increase money de-

mand. The third motive is the speculative motive. This suggests that interest rate negatively affected money 

demand. Keynes's theory indicates that the interest rate is an important determinant of the money demand, if 

the interest rate falls, the opportunity cost to hold money will decrease, and thus the money demand will in-

crease. Keynes (1936). 

Friedman (1959 and 1969) reveals that money demand is mainly affected by permanent income and that 

money demand depends on the expected return on each asset relative to that of money. So, demand for money 

depends on the expected return on stocks, bonds, money, and inflation. Friedman found that permanent in-

come is the primary determinant of money demand and that changes in interest rate have little effect on money 

demand. In contrast to Keynes, Friedman stressed the stability of the money demand function. 

Many previous studies have dealt with the money demand in developed and developing countries, whether 

the demand for money is stable or not. Since the stability of money demand is of great importance for managing 

monetary policy and its impacts on economic activity. The study of Arango and Nadiri (1981) has been Estimated 

the demand for money during (1960–1975) in the group of industrialized countries, namely: Canada, Germany, 

the UK, and the USA, it pointed out that permanent income, foreign and domestic interest rate, and the expected 

exchange rate plays an important role in determinant the money demand in these countries. And that the long-

run elasticity of money demand with respect to permanent income is near to unity and bigger than that related 

to the interest rate. Hoffman and Rasche (1989) found out that the money demand in the USA in the narrow 

meaning (M1) was stable during the great depression, and that this function is stronger with the short-run 

interest rate compared to the long–run. A study by Nepal and Paija (2020) showed there is a strong relationship 

between real income and money demand. Also, found a negative relationship between the interest rate and the 

price level and the money demand in South Asia for the period (1986 to 2017). While Khon (2020) found a 

positive relationship between income and money demand and a negative relationship between the interest rate 

and money demand and that the said money demand was stable in Russia for the period (1997-2020). 

Friedman and Schwartz (1982) pointed out that the money demand increased during the first world war 

and lowered after this war in America. In Addition, the income elasticity of the money demand amounted to 1.2 

in America and 0.8 in Britain. The study also indicated that the stability of the money demand plays a crucial 
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role in achieving an effective monetary policy. In the Eurozone Karpetis et al. (2019) conclude that there is a 

positive relationship between optimism and money demand. Moreover, he found a positive impact of consump-

tion on money demand. 

A study conducted by Umarua and Yusuf (2018) concluded that GDP and inflation have a positive effect on 

the money demand in ASEAN-5 countries. Moreover, the stock price has a negative impact on money demand 

at a 1% significant level. Meltzer (1963) indicates that money supply measured in narrow meaning (M1) is more 

suitable in determining a demand for money. Also, he argued that wealth plays a crucial role in determining 

money demand in the USA. Similarly, in Jordan and during the period (1975– 2010), Hussain and Saaed (2015) 

found a significant relationship between money demand, real income, interest rate, and inflation at a 1% level 

of significance. 

In a study on US and UK for the period (1880–1960). Laidler (1966) concluded that in the US, the short-

run interest rate elasticity of money demand (M2) fluctuates between (- 0.12) and (- 0.15), and in the long-run, 

it ranges between (- 0.2) and (- 0.6), and the UK's short-run income elasticity of money demand is around 1 in 

the short run and between (-0.8) in the long run.  

 Adil et al. (2020) found that financial innovations play a vital role in affecting money demand and its sta-

bility For the US during the period (1966, 2016). Another study by Saed and Al-Shawaqfeh (2017) explained 

that the money demand in Jordan during (1995–2016) was stable using the M1 money, but not stable with the 

M2 money. Unlike Malaysia, which found that M2 is the most acceptable candidate for monetary policy formu-

lation (Dahalan, 2004). In addition, a study done by Prasetyo (2018) found that the economic growth and growth 

of the exchange rate of rupiah versus the dollar has a significant effect on the money demand in Indonesia 

during (2000–2017). Oskooee and Rehman (2005) show that the income elasticity of money demand is close 

to unity and that real exchange rate and interest rate are negatively related to the money demand in seven 

Asian countries. 

Rao and Kumar (2009) investigate the effect of financial reform on money demand. They show that the 

money demand function is stable for the 14 Asian countries due to the financial reforms. Consequently, they 

recommend that Asian countries could use money supply, instead of the rate of interest, as the monetary policy 

instrument. Ebadi (2019) found a significant positive effect of government spending on the money demand in 

the USA during (1973-2013). In addition, he concludes that the money demand function is unstable. 

Setzer and Wolff (2013) indicated that the demand for money in the Eurozone has become unstable since 

2001, however, income elasticity and the interest rate have remained stable, and their parameters have not 

changed. While a study by Daniele et al. (2017) shows that the money demand in Italy during (1861–2011) 

was not stable due to the presence of omitted variables in the model and that more stability can be obtained 

in money demand when taking the narrow definition of money supply (M1). Dou and Rossi (2018), Find that the 

money demand in China is unstable and positively related to economic activity and that there are no statistically 

significant effects of interest rates, financial innovations, and the movement of capital on the money demand 

in China during the period (1994-1908). 

Rasasi and Banafea (2018) concluded that the money demand function in Saudi Arabia is stable for the 

period (2000-2016), and the income elasticity of the demand for money is more than one and that there is a 

negative impact on the exchange rate on money demand function. 

A Study on the money demand for Nigeria during (1981- 2017) performed by Alenoghen (2019) found that 

budget deficit and government revenue had a positive effect on money demand. In addition, government ex-

penditure has a negative impact on money demand. Aylhaj et al. (2020) study indicated that real GDP and real 

government spending have positive and statistically significant effects on real money supply in the long run and 

short run in Sudan during the period (1980-2016). Alternatly, Reddy, and Raj (2017) investigate if the cash in 

India is going to be replaced by credit cards in the future and if credit cards will reduce the money demand.  

Based on what discussed, this study is constructed based on the following questions: 

− What is the effect of GDP, inflation, the interest rate on the time deposit, stock price, and government 

expending on the money demand? 

− How stable is the money demand in Jordan over the period (1993-2018)? 

 

To answer study questions, the following hypotheses were formulated: 

H1: There is an effect of GDP, inflation, stock prices, government expending and interest rate on the demand 

for money. 
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H2: The demand for money is stable in Jordan over the period (1993-2018). 

 

 

2. DATA AND METHODOLOGY 

This study used the descriptive, statistical analysis and the autoregressive distributed lag (ARDL) bound 

testing cointegration the model was used to analyze the dynamic relationships between the dependent variable 

(money demand) and independent variables (gross domestic product, inflation, interest rate, stock price and 

government expenditure). In addition, CUSUM and CUSUMSQ were used to investigate the stability of the money 

demand function, that are essential part of a successful monetary policy in Jordan. The study data are taken 

from the central bank of Jordan during the period (1993- 2018). 

The primary model used in this study is: 

𝐿𝑀𝑑2𝑡 = 𝛽0 + 𝛽1𝐿𝐺𝐷𝑃𝑡 + 𝛽2𝐿𝑅𝑡 + 𝛽3 𝐿𝐼𝑁𝐹𝑡 + 𝛽4𝐿𝑆𝑃𝑡 + 𝛽5𝐿𝐺𝑡 + 𝑒𝑡                              (1) 

Where Md2 is the demand for money measured in M2 broad meaning, GDP is the gross domestic product, 

R is the interest rate on time deposits, INF is inflation, SP is stocks prices, G is government spending and e 

represents error term.  𝛽1is the income elasticity of money demand and it expected to have a positive sign. that 

means a higher income will boost economic activity and increases the transactions demand for money.  𝛽2 is 

interest rate elasticity of money demand. it expected to have a negative sign. Higher interest rate will motivate 

people to hold more stock and bond instead of money, and this reduces the demand for money. 𝛽3 is the price 

elasticity of money demand. It expected to have a negative sign, as price increase people tend to hold more 

money to do daily transactions. 𝛽4 is the stock price elasticity of money demand. It may have a positive sign 

according to Friedman.  𝛽5 the elasticity of money demand with respect to government spending it was found 

to have a positive sign (Ebadi, 2018). 

Table (1) is presented he basic descriptive statistics for the time series data set used in the model, also 

Figure (1) is depicted the data set. Table (1) contains descriptive statistics for the original data, data in natural 

logarithms form and data set in their first difference form. Figure (1) is depicted the data in logarithms form. 

 

 
Table 1. Basic Descriptive Statistics of the Sample Data Used in the Model, 1993-2018 

Summary Statistics for the raw data 

Variables  M2 GDP INF R SP G 

Mean 16185.92 13499.70 68.82692 5.211538 3663.769 4388.681 

Maximum 33259.00 30481.80 100.000 8.900000 8191.000 8568.100 

Minimum 4482.000 3222.000 44.2000 2.500000 1330.000 1336.600 

Std. Dev. 10384.83 9732.917 18.47304 1.979561 1992.747 2564.269 

Observations 26 26 26 26 26 26 

Summary Statistics for the data set, their logarithmic Transformation 

Variables LM2 LGDP LINF LR LSP LG 

Mean 9.466929 9.228185 4.197143 1.582320 8.049547 8.199657 

Maximum 10.41208 10.32489 4.605170 2.186051 9.010791 9.05580 

Minimum 8.407825 8.077758 3.788725 0.916291 7.192934 7.19788 

Std. Dev. 0.707069 0.786485 0.267331 0.377914 0.587877 0.64337 

Observations 26 26 26 26 26 26 

Summary Statistics for the first differences data set, their logarithmic Transformation 

Variables DLM2 DLGDP DLINF DLR DLSP DLG 

Mean 0.080170 0.089885 0.032658 -0.01535 0.036998 0.074317 

Maximum 0.159400 0.336791 0.131495 0.376478 0.657294 0.264057 

Minimum 0.002461 0.030457 -0.01119 -0.35667 -0.39502 -0.04586 

Std. Dev. 0.041862 0.067059 0.029491 0.205480 0.232505 0.070498 

Observations 25 25 25 25 25 25 
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Figure 1. Plot of Sample Variables, 1993-2018 
 

 

To choose an appropriate econometric technique to examine the existence of any long-run and short-run 

impact of the selected macroeconomic variables (Gross domestic product, inflation rate, interest rate, stock 

price index and government expenditures) as independent variables on (money demand) as dependent varia-

ble, a major test of the variables' properties is needed to be checked. So, stationarity test for unit root is the 

first test with which you can start to check whether the time series data have a unit root or not. Next test is the 

cointegration test which is used to discover the existence if any long-run relationship among the variables in-

cluded in this paper.   

To check for the existence of a long-run relationship between all variables, we will use a more advanced 

econometric technique instead of using traditional ones such as Engle- Granger (1987), Johansen – Juselius 

(1990) and Johansen (1992) econometric techniques. Traditional econometric techniques require that all time 

series variables should be integrated at the same order I(0) or I(1). Accordingly, this paper applies autoregres-

sive distributed lag (ARDL) bound testing technique suggested by Perasan et al. (2001).  This technique is 

superior to the other traditional ones for many reasons: First, unrestricted error correction model (UECM) can 

be derived from the ARDL bounds testing through a simple linear transformation. This model containing both 

short and long run dynamics. Second, the model can be used regardless of whether the variables are integrated 

of I (0), I (1) or mix of I (0) and I (1). Third, ARDL technique is much better than other techniques because it can 

provide proper results even for samples with small size (Haug, 2002).  

Therefore, The ARDL bounds model can be written as follows:  

∆𝐿𝑀𝑑2𝑡 = 𝛼1 + 𝛼2𝐿𝑀𝑑2𝑡−1 + 𝛼3𝐿𝐺𝐷𝑃𝑡−1 + 𝛼4𝐿𝐼𝑁𝐹𝑡−1 + 𝛼5𝐿𝑅𝑡−1 +  𝛼6𝐿𝑆𝑃𝑡−1 +  𝛼7𝐿𝐺𝑡−1 

              + ∑ 𝛽∆𝐿𝑀2𝑡−𝑖
𝑛
𝑖=1 + ∑ 𝛾∆𝐿𝐺𝐷𝑃𝑡−𝑖 +   ∑ 𝜌∆𝐿𝐼𝑁𝐹𝑡−𝑖 +    ∑ 𝜙∆𝐿𝑅𝑡−𝑖         +𝑛

𝑖=0
𝑛
𝑖=0 

𝑛
𝑖=0

∑ 𝜓∆𝐿𝑆𝑃𝑡−𝑖  
𝑛
𝑖=1 +   ∑ 𝜑∆𝐿𝐺𝑡−𝑖

𝑛
𝑖=1 + 𝜇𝑡                                                          (2) 

 

Where, Δ is first difference operator, LMd2 is natural log of money demand, LGDP is natural log of GDP, LINF 

natural log of consumer price index, LR is natural log of interest rate, LSP is natural log of stock price index, LG 

is natural log of government expenditure and μt is white noise error term. The availability of long-run relation 

among the ARDL model-based variables resulting from the cointegration test is applied by operating the F test 

on the null hypothesis: H0: α2=α3=α4=α5=α6=α7=0  

Consequently, the hypothesis of long-run relation among variables is to some extent approved if the com-

puted F-statistic value is bigger than upper critical bounds value, but the hypothesis of no long-run relation is 

quite approved if the computed F-statistic value is less than the lower critical bounds value. However, if the 

hypothesis is decisively rejected if the computed F statistic value takes a middle position between lower and 

upper critical value. 
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Besides the long-run analysis, the study estimates the unrestricted error correction version of ARDL model 

for the short-run analysis by applying the following equation: 

∆𝐿𝑀𝑑2𝑡 = 𝛼1 + ∑ 𝛽∆𝐿𝑀𝑑2𝑡−𝑖 + ∑ 𝛾𝑛
𝑖=0

𝑛
𝑖=1 ∆𝐿𝐺𝐷𝑃𝑡−𝑖 + ∑ 𝜌𝛥𝐿𝐼𝑁𝐹𝑡−𝑖 +  ∑ 𝜙∆𝐿𝑅𝑡−𝑖 +𝑛

𝑖=1
𝑛
𝑖=0

                            ∑ 𝜓𝑛
𝑖=0 ∆𝐿𝑆𝑃𝑡−𝑖 + ∑ 𝜑𝛥𝐿𝐺𝑡−𝑖    + 𝜆𝐸𝐶𝑀𝑡−1+𝜇𝑡

𝑛
𝑖=0                                                        (3) 

Where, 𝐸𝐶𝑀𝑡−1 is the error-correction term which measures the deviation of LMd2t from its long-run value and  

𝜇𝑡 is the error term. 

 

 

3. EMPIRICAL RESULTS AND ANALYSIS 

 

3.1 Unit Root Rest 

Since the first procedure in our analysis is to check the properties of all-time series variables in-

cluded in this study, a unit root test is applied to check for stationarity. Results for a unit root were based 

on Phillips-Perron unit root tests, and they are reported in Table (2). Results show that: natural loga-

rithms money demand (LMd2), natural logarithms gross domestic product (LGDP), natural logarithms 

consumer price index (LINF), natural logarithms stock prices (LSP) and natural logarithms government 

expenditures (LG) are non-stationary in their level form, but they are stationary in the first difference 

form, which means that these variables are integrated of order one I (1). But, regarding the natural 

logarithms of interest rate (LR), results show that it is stationary in level form, which means it is inte-

grated of order zero I (0). Since results show a mix of integrated order I (1) and I (0), and the study 

sample is small, adopting ARDL model is the appropriate model to examine the long - run relationship 

between the variables, by applying ARDL cointegration test. 
 

 

Table 2. PhillIps – Perron (PP) Unit Root Test 

 

Variables 

P-P at Level  

Intercept Prob val-

ues 

Intercept and 

Trend 

Prob - values Level of Integration 

LMd2 -0.78 0.806 -1.08 0.912 I(1) 

LGDP -0.47 0.880 -1.55 0.782 I(1) 

LINF -0.30 0.910 -1.77 0.685 I(1) 

LR -2.77*** 0.091 -3.78** 0.035 I(0) 

LSP -1.35 0.586 -1.38 0.840 I(1) 

LG -0.89 0.772 -1.17 0.894 I(1) 

P-P at First Difference 

DLMd2 -3.13* 0.053 -3.58*** 0.076 - 

DLGDP -3.285** 0.023 -3.34*** 0.081 - 

DLINF -4.44* 0.001 -4.34* 0.011 - 

DLR -2.84*** 0.090 -3.93** 0.027 - 

DLSP -4.75* 0.000 -4.80* 0.004 - 

DLG -4.14** 0.004 -4.10* 0.018 - 

Table 2. PhillIps – Perron (PP) Unit Root Test 
 

 

3.2 Cointegration Test 

Autoregressive Distributed Lags (ARDL) bonds testing approach is adopted to examine the long-run rela-

tionship.  Since this study is used small period annual time series data, therefore our choice is to use 1 laq as 

maximum lag length.   The optimal selection of the lags order in ARDL model was based in the minimum value 

of SBC. The estimated results were based on lags order (1,1,1,0,1,1). Table (3) represents the long-run rela-

tionship between the selected variables. Results show that the long-run relationship among variables in the 

model does exist. We can see that by looking at computed F-statistic. The computed value of F-statistic is greater 

than upper bound. The value of F-statistic is 8.830 and the value of upper bound is 6.37. The result is significant 

at 1 percent level.  
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Table 3. ARDL Bounds Test for the Existence of Cointegration 

F- Bounds Test 1% Critical value 5% Critical Value 10% Critical value 

F-Statistic= 

8.830 

I(0) I(1) I(0) I(1) I(0) I(1) 

4.537 6.37 3.125 4.608 2.578 3.858 

Note: Computed F-statistic (Wald test) =8.830. The critical values are obtained from Pesaran et al. (2001), Table 

CI (III), p. 300, case III: unrestricted intercept and no trend with n=30 
 

 

3.3 Long- run analyses 

Since the cointegration test result confirms the existence of long-run relationship among the study varia-

bles, the next procedure is to analyze the long-run effect of gross domestic product (GDP), inflation, interest 

rate, stock prices, and government expenditures on money demand. Therefore, Table 4 represents these ef-

fects. Results show that GDP has a positive but insignificant long-run effect on money demand at 10 percent 

level. In the case of the long-run effect of inflation on money demand, results show that the effect is positive 

and significant at 5 percent level, an increase 1 percent in consumer price index leads to an increase in money 

demand by 9.5 percent.  On the contrary, the long-run effect of interest rate on money demand is negative. 

Results show that an increase in interest rate by 1 percent leads to decrease money demand by 0.28 percent, 

the result is significant at 1 percent level.  Regarding the long-run effect of stock price index on money demand, 

result shows that there is a positive and significant positive effect, and it is significant at 5 percent level.  An 

increase in stock price index by 1 percent leads to an increase in money demand by 1.4 percent.  Finally, the 

long-run effect of government expenditures in money demand, result shows the effect is negative and it is 

significant at 5 percent level. An increase in government by 1 percent leads to a decrease in money demand by 

5.2 percent.  

 

 
Table 4. Long-Run Estimated Coefficients Based on ARDL Model by SBC (1,1,1,0,1,1). Dependent variable is LMd2 

Variable Coefficients t-ratio P- value 

LNGDP 1.0197 1.565599 0.1398 

LINF 9.506 2.366** 0.033 

LR -0.282 -3.068* 0.008 

LSP 1.4066 2.270** 0.040 

LG -5.2350 -2.010** 0.048 

INTERCEPT -7.4651 -2.041** 0.059 

Notes: *, **and *** indicate significance 1%, 5% and 10% respectively. 
 

 

3.4 Short-run analysis 

The short-run effect of GDP, inflation, interest rate, stock prices and government expenditures on money 

demand are represented in table 5. Results show that economic growth has a positive short-run effect on the 

money demand, and it is significant at 1 percent level in which an increase in economic growth rate by 1% 

increases the money demand by 0.55 percent.  Results show that inflation has a positive insignificant short-run 

effect on the money demand, at 10 percent level in which. Regarding to the short-run effect of interest rate, 

result shows there is a negative and significant short-run effect on money demand at 1 percent level. An in-

crease in interest rate by 1 percent leads to a decrease in the money demand by 0.05 percent. For the short-

run effect of stock price on money demand, the result shows there is a positive and significant effect at 1 

percent level. An increase in stock prices by 1 percent leads to an increase in money demand by 0.18 percent. 

Finally, the short-run effect of government expenditures on money demand, result shows it is negative and 

significant at 1 percent level. An increase in government expenditures by 1 percent leads to a decrease in 

money demand by 0.66 percent.   

In addition to the short-run results analysis, Table 5 points out the estimated lagged of error correction 

(ECM (-1)). The ECM (-1) measures the speed at which a dependent variable returns to long-rum equilibrium 

after a change in other variables. The coefficient of ECM (-1) is -0.188, and it is statistically significant at 1per-

cent level. The results show that any change in the short-run towards long-run is corrected by 18.8 percent per 

year in the money demand. This suggests that it needs 5.3 year to move from short-run to long-run relationship.  
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Also, Table 5 shows the cointegrating results which represents the long-run relationship between independ-

ent variables and dependent one in the study model.  

 

 
Table 5. Error Correction Representation for the Selected ARDL Model – Selected Based on SBC (1, 1,1,0, 1, 1).  

               Dependent Variable is DLM2 
 

Variable Coefficients t-ratio P- value 

DLNGDP 0.555 7.598* 0.000 

DLINF 0.296 1.566 0.140 

dLR -0.052 -3.099 * 0.006 

dLSP 0.179 4.6917* 0.000 

dLG -0.662 -4.504* 0.000 

ECM (-1) -0.187 -2.741** 0.013 

Notes: *, **and *** indicate significance 1%, 5% and 10% respectively. 
 

 

Finally, the Residual Diagnostic tests for the estimated model such as: Serial Correlation of Residuals-LM, 

and Heteroscedasticity test are reported at the bottom of Table 6.  

 

 
Table 6. Residual Diagnostic tests for the estimated model 

Serial Correlation of Residuals-LM Test 

F-Statistic 0.0007 p-value 0.978 

Lagrange Multiplier Statistic CHSQ 0.0014 p-value 0.969 

Heteroscedasticity Test of Residuals 

F Statistic 0.52188 p-value 0.483 

Lagrange Multiplier Statistic CHSQ 0.96488 p-value 0.326 

 

 

The constancy tests such as cumulative sum of recursive residual (CUSUM) and cumulative sum squares 

of recursive residuals (CUSUMSQ) of ARDL model are shown in Figures 2 and 3. The results assured that they 

are of high-quality performance, and the study model is stable. 

 

 

 

Figure 2. Plot of Cumulative Sum of Recursive Residuals 
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  Figure 3. Plot of Cumulative Sum of Squares of Recursive Residuals 
 

 

CONCLUSIONS 

This study used Autoregressive distributed lag (ARDL) bound testing cointegration model to explain the 

dynamic relationship between money demand and GDP, stock prices, inflation, government expenditure, and 

interest rate as in Jordan during (1993–2018). Then the CUSUM Test and CUSUM of Squares to examine the 

stability of demand for money. 

 The study results show that in Jordan the GDP plays an important role in determine money demand in 

short-run but not in the long-run and has positive relationship with money demand. inversely, the coefficient of 

inflation is negative and statistically at a significant level of 5% relation in the long run but not significant in the 

short run. So, an increase in inflation causes a decrease in money demand in the long run. In addition, the stock 

price is significant and positive at level of 5% with money demand. Also, the results show that the elasticity of 

money demand concerning government spending is negative at a significant level of 5 %. Finally, the coefficient 

of Interest rate is a negative and significant with money demand. 

 

 

Recommendations, based on previous results, the study recommends the following 

The Central Bank of Jordan should choose the money supply in the broad meaning (M2) as a tool for mon-

etary policy because it is proportional to the stability of the demand for money in Jordan. 

The central bank must calculate the effect of independent variables on the demand for money for the 

purpose of managing the demand for money and knowing its trends and its compatibility with monetary policy, 

to follow a more effective monetary policy in managing the money supply and the interest rate. 

The government must contribute to controlling inflation in coordination with the central bank to avoid infla-

tion leads to the stability of domestic price and interest rate and demand for money. 

Economic policymakers should avoid disruptions in the rate of growth in GDP to stabilize the demand for 

money. 
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 Increasing digitization is shifting the focus of value generation to the tertiary 

sector. The classic economic production factors seem to be fading into the 

background. The question arises as to whether value-oriented management 

concepts still have their justification in the digital age. This paper takes up 

Alfred Rappaport's shareholder value and examines for the period 1997 to 

2020 whether the known value drivers still have a significant influence on 

shareholder value. In addition, new value drivers corresponding to the digital 

age, such as investments in intangible assets and R&D investments, as well 

as the affiliation to the group of digital companies are examined for their sig-

nificance. Using multivariate regression, the relationships between share-

holder value as the dependent variable and the independent variables are 

presented. On the one hand, the classic value drivers according to Rappaport 

are analyzed. On the other hand, selected digital value drivers such as intan-

gible assets, R&D expenses and network sales are analyzed. This paper ex-

amines which of Rappaport's betting drivers still explain shareholder value 

and tests whether new betting drivers can be identified. For companies in the 

S&P 500, it was possible to demonstrate that the value drivers according to 

Rappaport continue to have a significant influence on shareholder value. At 

the same time, it was also possible to attest significance to the new digital 

value drivers. However, the explanatory power of the new model is signifi-

cantly lower than that of the classic value drivers of shareholder value. 
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INTRODUCTION 

In the context of value orientation, the foundations of value-based management were laid as early as 

1986 in the work of Alfred Rappaport "Creating Shareholder Value" (Bodrow and Bergmann, 2003). Sub-

sequently, the concept of shareholder value shaped the work of authors such as Stern and Stewart as well 

as Copeland. The basic premise of the shareholder value approach is to align the actions of corporate 

management with the interests of shareholders. The increasing importance of the tertiary sector, the es-

tablishment of new technologies as well as the shift of the production focus from the classical production 

factors to a new "fourth production factor" (Stewart, 1998), recently pose new challenges to science and 
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economy. Intangible assets are the new production factor. The transformation of economies into high-tech 

infrastructures is now also putting the classic value creation concepts to the test. This also applies to 

Rappaport's shareholder value concept. Maximizing the long-term value of the company and increasing 

the return on equity are defined as the primary goals. With seven value enhancement factors, Rappaport 

lists the possibilities of influencing shareholder value, as this cannot be directly influenced as a result 

variable. The only way to control shareholder value is to influence input values, i.e., the value drivers (Kinne, 

2006).  In addition to the value drivers mentioned by Rappaport, the question arises in the new digital age 

as to which new value drivers influence shareholder value. In principle, intangible assets have always been 

classified as high-risk investments, which offers an interesting starting point, particularly from a portfolio 

theory perspective.  The higher the risk, the higher the return on these assets, which in turn increases 

shareholder value. Rappaport divides the individual value drivers into three categories: Growth, Return and 

Risk. The individual value drivers in these categories are sales growth, investment in fixed assets (capital 

investment) and investment in current assets (investment in working capital) in the growth category. Within 

the Return category, operating profit margin and tax payments are identified as value drivers. Finally, the 

Risk category includes the Total Cost of Capital and the Competitive Advantage Period. In the new digital 

age, other new value drivers are to be identified that influence shareholder value. For example, invest-

ments in intangible assets, R&D investments, membership in the group of innovative companies and the 

PVGO from Myers' model are identified as value drivers here.  

Except for the Competitive Advantage Period, all other value drivers are examined empirically in terms 

of their influence on shareholder value. 

 

 

1. LITERATURE REVIEW 

The development of companies' business models and the increasing focus on intangible capital as a 

key value driver justify the need for a discussion. The question arises whether the value drivers mentioned 

by Rappaport are still valid. On the one hand, the empirical studies carried out here were unable to produce 

a satisfactory value for the validity of Rappaport's value drivers. On the other hand, it can be seen not only 

in the "empirical anomalies" identified in the course of this work, but also in various scientific studies 

(Aboody and Lev, 1998), that shareholder value is certainly influenced by individual components of intan-

gible capital. For example, the work of Heiens, Leach and McGrath (2007), as well as that of Nakano 

(2007), specifically examines the influence of intangible assets on shareholder value. It is not only the 

authors of these scientific contributions who are confronted with the problem of quantifying intangibles. 

Most empirical studies focus on research and development expenditures to obtain a quantifiable measure 

of intangible capital (Chan et al., 2001; Lev and Sougiannis, 1996). Here, the literature finds a significant 

positive impact of R&D expenditures on shareholder value. In this context, Nakano emphasizes: "While 

R&D investments reduce current-year earnings, they build the R&D capability of the organization for the 

future. Accumulated R&D capability can be expected to create future earnings, which relates to sharehold-

ers' value." (Nakano, 2007) Heiens, Leach and McGrath (2007) conclude that advertising, goodwill, and 

R&D spending do not have a significant impact on shareholder value. "Instead, only intangible assets other 

than goodwill, which include the value of patents, copyrights, licenses, and trademarks, have a positive 

impact on shareholder value."  

Innovation is becoming increasingly important, as simple product improvements no longer protect 

against product substitutes. The quintessence of the current global development is that companies should 

devote themselves to product enhancement and new product development much more than in the past. 

This development is further accelerated by ongoing technological change and increasingly defines re-

search and development as a new value driver of corporate success (Brodbeck et al., 2002).  If the invest-

ments in R&D lead to success, then the innovations can be transformed into physical assets through pa-

tents or through "first-mover" advantages (Lev, 2001).  The valuation of innovation as the output of re-

search and development is only possible indirectly, for example by determining the share of sales from 

new products in total sales. As an additive correction variable, the value of patents developed or acquired 

in a year can also be added (Stewart, 1998).   

𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛 𝑖𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟 𝐴 =
𝑅&𝐷 𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒

𝑇𝑜𝑡𝑎𝑙 𝑆𝑎𝑙𝑒𝑠
   (1) 
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Innovations must always be viewed with an uncertainty equivalent, as they cannot be planned ex ante. 

In a broader sense, expenditure on research and development can be assumed to be an estimator of a 

company's ability to innovate. This relationship is often assumed in the literature, and a mostly positive 

assumed influence on shareholder value has also been empirically proven.  For example, the relationship 

between investments and returns in R&D and property, plant and equipment were analyzed. The result 

showed that each $1 investment in R&D yields an eightfold higher return than a comparable investment 

in tangible fixed assets.  Aboody and Lev, studying 83 chemical companies over a 25-year period, found 

an average pre-tax return on investment in R&D of 25.9% compared to 15% on average for traditional 

investment measures (Aboody and Lev, 1998).  Investment in property, plant and equipment has remained 

at a constant level of $110 billion in the U.S. since 1982 through the mid-1990s. In contrast, investment 

in computers and telecommunications by U.S. companies increased from $49 billion in 1982 to $86.2 

billion in 1987 and to $112 billion in 1991, exceeding the level of investment in property, plant, and equip-

ment for the first time that year (Stewart, 1998).  R&D expenditure in Germany increased from EUR 26,971 

million in 1990 to EUR 44,870 million in 2002 (Esser and Hackenberger, 2004). 

Hsu et. al. (2016) analyze the impact of brand architectures on firm value. Despite evidence of in-

creasing adoption of brand architecture strategies beyond the Brand House (BH) (e.g., Boeing and IBM) 

and House of Brands (HOB) (e.g., P&G with Tide and Cheer) and the recognition that these strategies vary 

widely in practice, there is still a need for research on how financial markets value the full range of brand 

architecture strategies pursued by firms. Hsu et. al. (2016) replicate and extend Rao et al.'s (Journal of 

Marketing, 68(4), 126-141, 2004) research on brand portfolio strategy and firm performance by varying 

the research methodology. To examine the risk profiles of five different strategies, Hsu et. al. (2016) de-

veloped a brand-relevant conceptualization of the sources of idiosyncratic risk that can be exacerbated or 

controlled by brand architecture strategy: Brand reputation risk, brand dilution risk, brand cannibalization 

risk, and brand stretch risk. Hsu et. al. (2016) show superior model performance results using the ex-

tended five-part architecture categorization and conclude with implications for practice. The authors show 

that the risk-return tradeoffs for sub-branding, endorsed branding, and the BH-HOB hybrids are significantly 

different from what conventional wisdom suggests. The research confirms that the seemingly subtle dif-

ferences in brand architecture strategy matter in practice. The strengths and weaknesses of the different 

brand architectures manifest themselves in significantly different risk-return profiles. To assess the signif-

icance of the results, the authors simulate portfolio development. In January 1996, $1000 is invested in 

each of five portfolios of firms with different brand architectures. By December 2006, the investment in 

sub-branded firms triples to $3640; the same $1000 investment in BH firms increases to $1820 by the 

end of 2006. In contrast, the $1000 investment in HOB increases by 50% to $1540, and for endorsed 

branding and BH-HOB hybrids, there is only an insignificant increase to $1240 and $1140. This pattern of 

risks and returns along the architecture continuum is not linear; risk/reward tradeoffs do not manifest in 

an orderly fashion, moving from BH to HOB with increasing distance from the corporate brand. 

Kambara, K. M. (2010) examines how customer satisfaction and its instability affect capital market 

reputation and shareholder returns. A sample from the American Customer Satisfaction Index database of 

76 publicly traded companies from 2001 to 2007 was used to test the model. The model consisted of a 

set of hypothesized relationships, where: 

− the instability of customer satisfaction is negatively related to the level of customer satisfaction:  

− customer satisfaction is positively related to capital market reputation; and  

− capital market reputation is positively related to shareholder value. 

 

Structural equation modeling using the partial least squares (PLS) algorithm supported the hypothe-

ses. The results are of importance and relevance to brand management and the emerging field of branding 

as they explore the potential negative consequences of customer satisfaction instability, develop a theory 

on the relationship between customer satisfaction in product markets and capital market reputation, and 

introduce a new measure of capital market reputation. 

C. Kirk et. al. (2012) base their analysis on the efficient markets’ hypothesis, which states that a com-

pany's stock price reflects investors' perceptions of the current and future earnings potential of all its as-

sets, both tangible and intangible. Brand equity can be considered an intangible corporate asset, and 
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research suggests that brand equity influences stock prices. However, the effect of brand on consumers 

is different from its effect on corporate buyers. C. Kirk et. al (2012) find that brand value estimates are 

significantly associated with stock prices beyond book value and earnings information. However, this rela-

tionship is affected by the industry affiliation of the firms, and although the association of brand value and 

stock prices is significant for consumer firms, it is not significant for industrial firms. The associations 

between brand value and stock prices are significant on both a contemporaneous basis and on a lagged 

one-year basis, suggesting that brand value changes have a persistent effect on firm valuation. 

Technological development also increasingly favored the possibilities of speech and sentiment analy-

sis. However, it should be noted that the analysis of the information and the form of its communication 

was the focus, because of the verification of whether the communication was correct or false and how 

false communication affected the reputation. For example, Craig and Brennan (2012) studied the influ-

ence of the language used in the context of corporate communication and corporate reputation. This paper 

proposes a taxonomy to help more clearly situate research on aspects of the relationship between corpo-

rate reputation and corporate responsibility reporting. Using DICTION 5.0 software, the authors analyze the 

content of CEO letters from 23 U.S. firms with high reputations and 23 U.S. firms with low reputations. The 

results suggest that firm size and name recognition each have a positive influence on the extent to which 

corporate reputation is associated with language choice in CEO letters. These results, which differ from 

those of Geppert and Lawrence (2008), highlight the need for caution when making claims about the ef-

fects on corporate reputation. 

According to Miller and Modigliani (1961), the value of growth opportunities corresponds to the differ-

ence between the return on future investments and the cost of capital, which must be exceeded. Myers 

(1977) specifies this idea and defines tangible assets as units of production capacity. In contrast, Myers 

considers intangible assets as expansion options of current production capacity. The sum of these option 

values equals the present value of growth options (PVGO). Investments in future opportunities, which My-

ers (1977) refers to as PVGO, contribute to a large extent to shareholder value. In his empirical work, Myers 

finds PVGO ratios of 66% to the market value of equity, which ranged from 36.5% to 87.1%. Not to be 

neglected in this context is volatility, which increases the value of options and thus PVGO, leading to higher 

shareholder value Brealey et al. (2010). Myers and Turnbull (1977) extend the concept to include two key 

areas. First, the authors refer to the distributions to shareholders, which depends on the endogenous 

availability of projects. Second, they define assets that depend on future discretionary investments by the 

firm. They distinguish between existing assets as tangible, non-discretionary sunk costs, while future in-

vestments are referred to as intangible, discretionary investments. The authors include all variable ex-

penses, such as research and development costs, among discretionary investments. They also point out 

that real assets prevent the creation of shareholder value that is independent of corporate strategy. In 

contrast, real growth options can generate positive net present value in the future. In general, the PVGO 

studies by Amram and Kulatilaka (2000) and Manyika et al (2018), show the value driver potential of 

growth options. EUR. 

 

 

2. EMPIRICAL ANALYSIS 

 

2.1 Data 

The sample to be examined comprises companies from the S&P 500 Index. The relevant data are 

drawn from the EIKON database for the period from 1997 to 2020 and thus take into account a period of 

24 years. 

 

2.2 Methodology 

A multivariate regression analysis is used to test the relevance of the value drivers. Two regressions 

are analyzed as part of the empirical evaluation. The first examines the influence of the value drivers 

named by Rappaport on shareholder value and presents the following functional relationship: 
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ln (
𝑃𝑡

𝑃𝑡−1
) = 𝛼 + 𝛽1𝑥1 + 𝛽2𝑥2 + 𝛽3𝑥3 + 𝛽4𝑥4 + 𝛽5𝑥5 + 𝛽6𝑥6 (2) 

Where 

𝑥1 = 𝑙𝑛 (
𝑆𝑎𝑙𝑒𝑠𝑡

𝑆𝑎𝑙𝑒𝑠𝑡−1
)  Growth in sales 

𝑥2 = 𝑙𝑛 (
𝐴𝑠𝑠𝑒𝑡𝑠𝑡

𝐴𝑠𝑠𝑒𝑡𝑠𝑡−1
)   Investment in fixed assets 

𝑥3 = 𝑙𝑛 (
𝑊𝑜𝑟𝑘𝑖𝑛𝑔 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑡

𝑊𝑜𝑟𝑘𝑖𝑛𝑔 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑡−1
)  Investment in current assets 

𝑥4 = (

𝐸𝐵𝐼𝑇𝐷𝐴𝑡
𝑆𝑎𝑙𝑒𝑠𝑡

𝐸𝐵𝐼𝑇𝐷𝐴𝑡−1
𝑆𝑎𝑙𝑒𝑠𝑡−1

)   Operating profit margin 

𝑥5 = 𝑙𝑛 (
𝑇𝑎𝑥 𝑃𝑎𝑦𝑚𝑒𝑛𝑡𝑡

𝑇𝑎𝑥 𝑃𝑎𝑦𝑚𝑒𝑛𝑡𝑡−1
)  Tax payments 

𝑥6 = 𝑙𝑛 (
𝐶𝐴𝑃𝑀𝑡

𝐶𝐴𝑃𝑀𝑡−1
)  Cost of capital 

The second regression tests the influence of the new value drivers in the digital age. The regression rela-

tionship is shown as follows: 

ln (
𝑃𝑡

𝑃𝑡−1
) = 𝛼 + 𝛽1𝑥1 + 𝛽2𝑥2 + 𝛽3𝑥3 + 𝛽4𝑥4 + 𝛽5𝑥5 + 𝛽6𝑥6  (3) 

Where 

𝑥1 = 𝑙𝑛 (
𝐼𝑛𝑡𝑎𝑛𝑔𝑖𝑏𝑙𝑒 𝐴𝑠𝑠𝑒𝑡𝑠𝑡

𝐼𝑛𝑡𝑎𝑛𝑔𝑖𝑏𝑙𝑒 𝐴𝑠𝑠𝑒𝑡𝑠𝑡−1
)  Investment in intangible assets 

𝑥2 = 𝑙𝑛 (
𝑅&𝐷𝑡

𝑅&𝐷𝑡−1
)   Investment in research and development 

𝑥3 =
𝑃𝑉𝐺𝑂𝑡

𝑃𝑉𝐺𝑂𝑡−1
    Share of growth options 

𝑥4 = 𝑙𝑛 (

𝑆𝑎𝑙𝑒𝑠𝑡
2−𝑆𝑎𝑙𝑒𝑠𝑡

𝑆𝑎𝑙𝑒𝑠𝑡

𝑆𝑎𝑙𝑒𝑠𝑡−1
2 −𝑆𝑎𝑙𝑒𝑠𝑡−1
𝑆𝑎𝑙𝑒𝑠𝑡−1

)  Growth in network sales 

𝑥5 = 𝑑𝑖𝑔𝑖𝑡𝑎𝑙 𝑐𝑜𝑚𝑝𝑎𝑛𝑦  Affiliation with digital companies 

 
Due to their nature, most of the variables are already understandable from the presentation above. 

In the following, we will only discuss the growth options, network revenues and the affiliation to digital 

companies and the calculation of these variables.  

Schwartz and Moon (2000) have already shown that revenue growth can be a leading indicator of 

value creation. Market valuation can be explained by revenue growth. Rajgopal et al. (2003) focuses on 

sales growth and introduces the concept of network sales. This uses Safferstone et al. (1999) explanation 

of positive network effects and the associated exponential effects of sales growth. 

𝑁𝑒𝑡𝑤𝑜𝑟𝑘 𝑆𝑎𝑙𝑒𝑠𝑡 =
𝑆𝑎𝑙𝑒𝑠𝑡

2−𝑆𝑎𝑙𝑒𝑠𝑡

𝑆𝑎𝑙𝑒𝑠𝑡
     (4) 

The affiliation to the group of digital companies is defined based on the TRBC (Thomson Reuters Busi-

ness Sector Code) "Software & IT Services" "Technology Equipment" and "Telecommunications Services". 

Extended to this group of companies is Amazon, which is a tech company, but is listed as a retailer. This 

variable is included in the regression as a dummy variable. 

The concept of growth options can be traced back to Myers (1977). Myers decomposes the stock price 

into its components, the Present Value of Existing Asset (PVEA) and the Present Value of Growth Opportu-

nities (PVGO). 
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𝑆𝑡 = 𝑃𝑉𝐸𝐴𝑡 + 𝑃𝑉𝐺𝑂𝑡       (5) 

 
The PVEA captures the static enterprise value component in which, under the assumption of full dis-

tribution and no growth, the earnings per share of the company are recognized at present value. 

𝑆𝑡 =
𝑒𝑝𝑠𝑡

𝑟𝑡
𝐸𝐾

+ 𝑃𝑉𝐺𝑂𝑡               (6) 

 
The difference between the two components lies in the options for future investments. Entrepreneurial 

flexibility is represented by the PVGO. The future room for maneuver is concretized over time by the reso-

lution of uncertainties. This represents the value-based justification for capturing action flexibilities in the 

share price. The PVGO is not explicitly modeled. It is determined recursively on the share price and the 

PVEA. 

𝑃𝑉𝐺𝑂𝑡 = 𝑆𝑡 −
𝑒𝑝𝑠𝑡

𝑟𝑡
𝐸𝐾

             (7) 

 

 

3. RESULTS 

All input variables were calculated for the 500 companies in the S&P500. In order to make a mean-

ingful comparison between the classic value drivers according to Rappaport and the value drivers identified 

here in the digital age, all data sets must be complete. Because few companies report information on 

intangibles as well as R&D expenses, and furthermore the study period of 24 years is a long time series in 

which new companies were included in the S&P500, not all data sets are complete. After cleaning up the 

sample, 127 companies remain in the study sample. 42 companies can be assigned to the digital sector. 

A panel data set with 3048 individual complete data records was analyzed as part of the statistical evalu-

ations. 
 

 

Table 1. Regression of the classical value driver according to Rappaport. 

ANOVAa 

Model  Sum of 

Squares 
df 

Mean 

Square 
F Sig. 

Adjusted R 

Square 

Durbin-

Watson 

1 

Regression 68.744 6 11.457 103.785 .000b 0.168 1.637 

Residual 335.711 3041 0.110     

Total 404.455 3047      

a. Dependent Variable: ln(Pt/Pt-1) 

b. Predictors: (Constant), ln(CAPMt/CAPMt-1), ln(TAXt/TAXt-1), ln(Assett/Assett-1), ln(WCt/WCt-1), ln(EBITDA-

Salest/EBITDA-Salest-1), ln(Salest/Salest-1) 

Coefficientsa 

Model  Unstandardized Co-

efficients 

Stand-

ardized 

Coeffi-

cients 
t Sig. 

Collinearity Statistics 

  B 
Std. Er-

ror 
Beta Tolerance VIF 

1 

(Constant) 0.095 0.007  14.580 0.000   

ln(Salest/Salest

-1) 
0.095 0.035 0.056 2.731 0.006 0.643 1.556 

ln(Assett/As-

sett-1) 
-0.026 0.030 -0.018 -0.876 0.381 0.677 1.477 

ln(WCt/WCt-1) 0.040 0.009 0.075 4.467 0.000 0.980 1.020 
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ln(EBITDA-

Salest/EBITDA-

Salest-1) 

0.043 0.013 0.056 3.231 0.001 0.921 1.086 

ln(TAXt/TAXt-1) 0.025 0.009 0.050 2.843 0.005 0.880 1.136 

ln(CAPMt/CAPM

t-1) 
-0.478 0.021 -0.384 -23.154 0.000 0.992 1.008 

a. Dependent Variable: ln(Pt/Pt-1) 

Source: own 

  

 
The regression of Rappaport's classic value drivers shows sufficient explanatory power with an R 

squared of 16.8%. It should be noted that the corona year 2020 was retained in the analyses. With the 

exception of investment in fixed assets, all variables are highly significant. The signs of the coefficients are 

also in line with the literature definition, with the exception of investment in fixed assets. The CAPM cost 

of equity has a negative sign, which is consistent with the literature view that as the cost of capital in-

creases, shareholder value decreases and vice versa. 

 
Table 2. Regression of the digital value drivers of shareholder value. 

ANOVAa 

Model   Sum of 

Squares 

df Mean 

Square 

F Sig. Adjusted R 

Square 

Durbin-

Watson 

1 Regression 11.405 5 2.281 17.65

3 

.000b 0.027 1.393 

Residual 393.050 3042 0.129         

Total 404.455 3047           

a. Dependent Variable: ln(Pt/Pt-1) 

b. Predictors: (Constant), ln(NetworkSalest/NetworkSalest-1), ln(PVGOt/PVGOt-1), Dummy Digital, ln(IAt/IAt-1), 

ln(R&amp;Dt/R&amp;Dt-1) 

Coefficientsa 

Model 
 

Unstandardized Co-

efficients 

Stand-

ardized 

Coeffi-

cients 

t Sig. Collinearity Statistics 

    B Std. 

Error 

Beta Tolerance VIF 

1 (Constant) 0.077 0.008   9.245 0.000     

Dummy Digital 0.032 0.014 0.041 2.283 0.022 0.982 1.018 

ln(IAt/IAt-1) 0.032 0.013 0.047 2.510 0.012 0.928 1.078 

ln(R&amp;Dt/R&Dt

-1) 

-0.074 0.032 -0.051 -2.352 0.019 0.684 1.461 

ln(PVGOt/PVGOt-1) 0.048 0.006 0.142 7.940 0.000 0.999 1.001 

ln(Net-

workSalest/Net-

workSalest-1) 

0.110 0.037 0.066 3.002 0.003 0.670 1.493 

a. Dependent Variable: ln(Pt/Pt-1) 

Source: own 

 

 

In the regression of the digital value drivers, the R square drops significantly to only 2.7%. Compared 

to the classic value drivers according to Rappaport, the digital value drivers do not appear to be very sig-

nificant. Nevertheless, all digital value drivers used are highly significant. With the exception of investments 
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in R&D, the digital value drivers also have correct signs. Spending in R&D exists negatively affects share-

holder value. A 1% increase in R&D spending leads to a 0.074% decrease in shareholder value.   

 

 
Table 3. Regression of the digital value drivers of the Sharehodler Value with time-shift, part1. 

  Model 1 to 1 t shift + 1 Year 

  R .168a .099a 

  R Square 0.028 0.010 

  Adjusted R Square 0.027 0.008 

  Std. Error of the Estimate 0.359 0.366 

  Durbin-Watson 1.393 1.356 

A
N

O
V

A
 

Sum of 

Squares 

Regression 11.405 3.852 

Residual 393.050 391.068 

Total 404.455 394.920 

df 

Regression 5 5 

Residual 3042 2915 

Total 3047 2920 

Mean Square 
Regression 2.281 0.770 

Residual 0.129 0.134 

 F 17.653 5.742 

 Sig. .000b .000b 

C
o

e
ff

ic
ie

n
ts

 

Unstan-dard-

ized  

Coefficients 

 B Sig. VIF B Sig. VIF 

(Constant) 0.077 0.000  0.092 0.000  

Dummy Digital 0.032 0.022 1.018 0.044 0.002 1.018 

ln(IAt/IAt-1) 0.032 0.012 1.078 -0.041 0.002 1.076 

ln(R&amp;Dt/RDt-1) -0.074 0.019 1.461 -0.071 0.031 1.440 

ln(PVGOt/PVGOt-1) 0.048 0.000 1.001 0.011 0.078 1.001 

ln(NetworkSalest/ 

NetworkSalest-1) 
0.110 0.003 1.493 0.012 0.746 1.471 

a. Dependent Variable: ln(Pt/Pt-1) 

b. Predictors: (Constant), ln(NetworkSalest/NetworkSalest-1), ln(PVGOt/PVGOt-1), Dummy Digital, ln(IAt/IAt-1), 

ln(R&Dt/R&Dt-1) 

Source: own 

 

 
Table 4. Regression of the digital value drivers of the Sharehodler Value with time-shift, part2. 

  Model t shift + 2 Year t shift + 3 Year 

  R .111a .069a 

  R Square 0.012 0.005 

  Adjusted R Square 0.010 0.003 

  Std. Error of the Estimate 0.361 0.346 

  Durbin-Watson 1.351 1.255 

A
N

O
V

A
 

Sum of 

Squares 

Regression 4.513 1.523 

Residual 363.982 317.691 

Total 368.495 319.214 
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df 

Regression 5 5 

Residual 2788 2661 

Total 2793 2666 

Mean Square 
Regression 0.903 0.305 

Residual 0.131 0.119 

 F 6.913 2.552 

 Sig. .000b .026b 

C
o

e
ff

ic
ie

n
ts

 

Unstan-dard-

ized Coeffi-

cients 

 B Sig. VIF B Sig. VIF 

(Constant) 0.088 0.000  0.081 0.000  

Dummy Digital 0.028 0.059 1.018 -0.001 0.927 1.017 

ln(IAt/IAt-1) -0.049 0.000 1.075 0.030 0.017 1.074 

ln(R&amp;Dt/R&Dt-1) -0.015 0.653 1.439 -0.049 0.121 1.444 

ln(PVGOt/PVGOt-1) -0.025 0.000 1.001 -0.010 0.108 1.001 

ln(NetworkSalest/ 

NetworkSalest-1) 
0.068 0.074 1.471 0.061 0.096 1.476 

a. Dependent Variable: ln(Pt/Pt-1) 

b. Predictors: (Constant), ln(NetworkSalest/NetworkSalest-1), ln(PVGOt/PVGOt-1), Dummy Digital, ln(IAt/IAt-1), 

ln(R&Dt/R&Dt-1) 
Source: own 

 

 

If the assumption is made that the selected digital value drivers in Intangible Assets, R&D, PVGO and 

Network Sales influence a time lag until the realization of the added value and thus the shareholder value, 

the model must be adjusted. This is done by shifting the variable shareholder value by a certain time 

period. In the following, the time shifts of the shareholder value of 1, 2 and 3 years are tested. Thus, the 

digital value drivers should explain the shareholder value in the respective year (1 to 1) as well as with a 

corresponding delay. When shifted over time, the digital variables explain shareholder value in subsequent 

years. For example, the digital value drivers of the year 2000 explain the shareholder value of the year 

2001 at a time lag t + 1. The results show that as the time lag increases, the R square decreases and that 

some digital value drivers lose their significant influence on shareholder value. For example, R&D ex-

penses, which are no longer significant after a shift of 2 years. At a shift of 3 years, the variable belonging 

to the digital companies loses its significance. The growth options have a negative impact on shareholder 

value from a shift of 2 and 3 years.  

 

 

CONCLUSION 

This paper examined the significance of the shareholder value approach and its value drivers. For the 

period from 1997 to 2020, it was essentially possible to confirm the significant influence of the value 

drivers examined on shareholder value, with the exception of investments in fixed assets. The classic value 

drivers according to Alfred Rappaport thus continue to exist in the digital age. The newly identified digital 

value drivers, such as investments in intangible assets, investments in R&D, investments in the growth 

options of the companies, network sales and the affiliation with digital companies are also significant value 

drivers. However, the explanatory power in terms of the corrected R square is not high. Shifting the influ-

ence of digital value drivers on shareholder value over time did not improve the explanatory power. The 

work confirms the validity of the shareholder value approach, but at the same time provides new starting 

points for corporate management with the new digital value drivers. It remains to be seen what influence 

the crises, such as the bursting of the dot-com bubble and the corona pandemic, will have on the results.  
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 The aim of this theme is to identify a solution to support companies wishing 

to set up a subsidiary in a particular country or area of the world other than 

their home country where they can benefit from the tax advantages consi-

dered optimal by those companies. In order to achieve the proposed goal, we 

have set the following objectives: analysis of the defining framework, of the 

transfer pricing assessment methods existing at international level and of the 

methods for setting these prices; analysis of the BEPS action plans from the 

perspective of transfer pricing according to OECD guidelines, by providing 

theoretical and practical knowledge; examining how transfer pri-cing is used 

as a practice to reduce the taxable base at the level of multina-tional groups. 

In the first stage of the research, the necessary data has been collected to 

construct the working sample, consisting of 157 countries located in the 

main regions of the world. In this stage, information consi-dered relevant by 

the authors on the influence of multinationals to open a subsidiary in a given 

country (information on tax pressure and burden and country risk) was 

identified and selected. In the second stage of the rese-arch methodology, 

after applying the inclusion and exclusion criteria, 76 countries located in 

different regions of the world remained in the race. The dependent variable 

is the geographic location index in terms of transfer prices, determined by a 

linear multiple regression method that includes as independent variables the 

following indicators: GDP, country risk, corporate tax rate and country-specific 

sovereign CDS (credit default swap). The obta-ined results consist in the 
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development of an econometric model to identify the areas considered the 

most optimal in terms of the levied taxes and country risk for multinational 

companies wishing to open a new subsidiary in another country.  

 

 

INTRODUCTION 

In the current global economic context, the business environment shows an increasing trend towards 

complex organisational forms. The complexity of these is evident both in terms of the structure of these 

companies and in terms of their geographical location, i.e. their spatial orientation, depending on their 

medium and long-term economic objectives. As a rule, these companies form multinational groups that 

operate in global markets and tend to expand into different jurisdictions. In these situations, various 

problems obviously start to arise from an economic, legal and tax point of view, especially if we take into 

account the strong level of centrality at the decision-making level, which leads to a multiplicity of taxes and 

duties and therefore to particular situations that are legally relevant. Although they are formally and legally 

independent, the extension of these subsidiaries or branches involves a series of special legal relation-

ships, due to the fact that they are part of a multinational group and certain taxes cannot be determined 

and calculated independently of the subject to which they are attributable. In recent years, the number of 

multinational entities has increased significantly and their role in world trade has doubled. This trend is 

also due to the phenomenon of globalisation, which is constantly expanding and has far-reaching conse-

quences for the countries involved in international trade.  

So, in addition to the positive effect of stimulating the economy, from a tax perspective, this trend also 

implies difficulties for both tax administrations and entities, as tax rules differ from country to country. An 

important role here is played by the transfer prices at which multinational entities sell goods, intangible 

assets and services to associated enterprises. 

Developing the concept of transfer pricing in line with the OECD Council Recommendations, parti-

cipating countries have developed the arm's length principle, according to which special conditions should 

apply to profits received from a transaction between related enterprises. In this way, most international 

trade takes place within companies that have commercial relationships with their affiliates, which can be 

called "intra-group transactions" or "controlled transactions" (UN, 2017). In this context, towards the end 

of 2010 it was estimated that between 35% and 50% of world trade was accounted for by deals within 

multinational companies (Folfas, 2009).  

In this context, the aim of our paper is to identify transfer pricing solutions, depending on the 

jurisdiction in which a multinational wants to expand its activity by opening a new subsidiary. In order to 

achieve the proposed goal, we have set the following objectives: objective 1 - analysis of the defining 

framework, of the transfer pricing assessment methods existing at international level and of the methods 

for setting these prices; objective 2 - analysis of BEPS action plans from a transfer pricing perspective 

according to OECD guidelines by providing theoretical and practical knowledge. As for Objective 3 - this is 

focused on examining how transfer pricing is used as a practice to reduce the taxable base at the level of 

multinational groups.  

The results are an econometric model to identify the areas considered most optimal in terms of levied 

taxes and country risk for multinational companies wishing to open a new subsidiary in another country. 

The usefulness of the obtained results is reflected in the fact that they are a real help for all companies 

wishing to opt for expanding their activity beyond the country's borders, but also for various categories of 

stakeholders such as: shareholders, potential investors, management and even commercial partners such 

as customers or suppliers.   

 

 

1. LITERATURE REVIEW 

In order to be able to understand how transfer prices are assessed, it is very important to first 

understand what these prices are and the context in which they arise. Transfer prices are the prices at 

which transactions are made between companies that are part of the same group, called related parties. 
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According to the regulations, the transaction between related parties must be made at a market price, as 

if it was concluded between independent parties under comparable economic conditions. The transfer 

pricing problem is usually described as a problem of finding the price or the  pricing schedule that comes 

closest to inducing an efficient level of trade between two divisions of a company (Riedel, et al., 2015). 

Tax planning is one of the main sources of profit for the modern enterprise, especially for those 

companies operating in countries with different tax regimes whose aim is to make profits through affiliate 

allocation options such as tax relief.  In business economics, a transfer price is considered to be the 

amount charged by one part of an organisation for a product, asset or service that is provided to another 

part of the same organisation. These transfer costs help determine the revenue of both parties involved in 

a cross-border transaction, therefore the transfer price influences the taxable base of the multinationals 

from different countries that participate in such transactions. In any cross-border tax scenario, the parties 

involved are represented by relevant group entities and tax authorities of the countries involved in the 

transaction (Dallyn, 2017). When in one country the tax authority adjusts the profit of a group member, 

this can have an effect on the taxable base of the other country. In other words, cross-border tax situations 

involve issues of jurisdiction, income allocation and assessment of the tax base. 

By manipulating intra-group transaction prices, companies can easily shift profits from one state to 

another and may be tempted to take advantage of tax disparities that may exist between states that, to 

some extent, compete by offering a more or less welcoming tax environment. Multinational corporations 

take advantage of different tax rates levied in different jurisdictions by minimizing the total tax liabilities of 

groups . Therefore, the transfer pricing operation and the choice of transfer pricing method are of particular 

importance for both multinational enterprises and the countries where they are located (Smolarski et al., 

2019 ). 

Today, profitable businesses are turning their sights to organisational structures also known as global 

value chains (Lee & Yi, 2018). Thus, in order to minimize operating costs, entities recognize a new variable 

to avoid legal barriers by dividing global processes through vertical corporate structures. Based on the 

above, the topic is of particular interest in the spectrum of countries tending towards a liberalization of 

economies, as such business strategies are likely to produce conflicts with their economic policies and 

interests. A concrete example of such a problem arises when multinational companies conduct intra-group 

operations and distort market price dynamics in order to minimise their overall tax levels. Essentially, this 

phenomenon refers to the manipulation of the "transfer prices" of a transaction and becomes particularly 

important when the economic linkage situation is instrumented to set prices that allow the allocation of 

revenues across business units of the same group (Duong, 2018). 

This gap reiterates that the issue of transfer pricing is topical, but it does not intensely captivate 

contemporary economic theory. To exemplify the addressed situation, at present, the persistent approach 

to transfer pricing issues is tax law, the maximum exponent of which is concentrated in the Transfer Pricing 

Guidelines for Multinational Enterprises and Tax Administrations of the Organisation for Economic Co-

operation and Development (OECD, 2017). In this context, the premise for setting objective number 1 of 

the paper is circumscribed: analysis of the defining framework, of the transfer pricing assessment 

methods existing at international level and of the methods for setting these prices.  

Further on, we review the literature which has focused in particular on the selection of an optimal 

transfer pricing method. In doing so, the selection process should take into account: the strengths and 

weaknesses of the methods recognised by the Organisation for Economic Co-operation and Development; 

the suitability of the method under consideration given the nature of the controlled transaction, as 

determined in particular by a functional analysis; the availability of reliable information (especially in 

uncontrolled comparisons) needed to apply the selected method and/or other methods; the degree of 

comparability between controlled and uncontrolled transactions, including the reliability of comparability 

adjustments that may be needed to eliminate significant differences between them (OECD, 2017). 

Currently, transfer pricing methods are classified into two broad classes, namely traditional methods and 

transactional profit methods (Figure 1). 



  62 

 

Figure 1. Transfer pricing methods 

Source: adapted from OECD (2017) 

 

 

Traditional trading methods are considered the most direct ways of setting terms in commercial and 

financial relationships between associated enterprises (OECD, 2017). This is because any difference in 

the price of a controlled transaction relative to the price of a comparable uncontrolled transaction can 

normally be traced directly in the commercial and financial relationships undertaken or imposed between 

firms and independent competitive conditions can be established by directly substituting the price in the 

comparable uncontrolled transaction for the price of the controlled transaction (OECD, 2017). 

Based on the comparable uncontrolled price (CUP) method, a comparison is made of the price charged 

or paid for the transferred property or services provided in a comparable, uncontrolled transaction or in a 

series of such transactions. Such a price is adjusted to account for differences, if any, between the 

transaction and the comparable non-controlled transaction or between enterprises engaged in such 

transactions that affect prices. The adjusted price is assumed to be the arm's length price for the property 

transferred or services provided as part of the transaction. The comparability criteria between an 

uncontrolled transaction and controlled transaction assume the fulfilment of two essential requirements: 

there are no differences that could materially affect the open market price and reasonable price 

adjustments could be made to achieve closer comparability (UN, 2017). This method is usually applicable 

to commodity transactions where comparable prices are obtained based on price quotes from government 

agencies that are transparent statistical agencies that publish information about commodity indices in the 

public domain (Putra & Saptono, 2021). Comparability analysis is in fact the essence of the whole process 

considering transfer pricing, i.e. an action that compares a controlled transaction between two affiliates 

with independent or uncontrolled transactions in order to establish the degree of comparability between 

controlled and uncontrolled (Lips, 2018). More specifically and much more detailed as a level of 

understanding, a comparability analysis basically involves two distinct, yet related, analytical processes. 

The first process aims at understanding the transaction under analysis and at the same time identifying 

the economic characteristics with relevant impact, including the roles and responsibilities that each 

participant in the transaction has, in order to determine a functional profile which is also crucial in the 

selection of the transfer pricing method and related indicators (Cobham & Jansky, 2018). The second 

process focuses on comparing prices or margins (depending on the chosen method) and other transaction 

conditions with prices, margins and conditions used in transactions between independent firms, which of 

course take place in circumstances that can be considered comparable to those under analysis. 

 

Another commonly used method is the cost plus method (CPM), which determines the direct costs and 

indirect production costs incurred by the tested entity with respect to the transferred property or provided 
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services to a related entity (Marcuta, et al., 2021). The increase in normal gross profit is adjusted to 

account for functional and other differences, if any, between the tested transaction and the comparable 

uncontrolled transaction or between entities that engage in such transactions that could materially affect 

such an increase in the open market (Falcão, 2021).   

Transactional Net Margin Method determines the net profit resulting from a transaction between 

unrelated companies in relation to a certain parameter (costs, revenues, fixed assets). The positive aspects 

of this method are that only one party's financial data is examined and net margins are less influenced by 

functional product differences and allow for high data availability. Obviously, there are also some 

disadvantages due to the fact that it is used by only one party and drawbacks may occur especially when 

there are unique intangible assets (Sari, et al., 2020). In this context, the premise of setting objective 

number 2 of the paper is circumscribed: to analyse BEPS action plans from a transfer pricing perspective 

according to OECD guidelines by providing theoretical and practical knowledge. 

Regardless of the methods chosen for determining transfer prices, there is an OECD reference 

practice, namely BEPS Action 13 (Transfer Pricing Documentation and Country-by-Country Reporting). 

Base erosion and profit shifting (BEPS) mainly refers to cases where the interaction of different tax rules 

leads to non-taxation or lower taxation than reality (Abu, et al., 2020). At the same time, BEPS refers to 

arrangements that achieve no or low taxation by shifting profits from the jurisdictions where the activities 

that create those profits take place. Zero or low taxation is not in itself a cause for concern, but becomes 

so when it is associated with practices that artificially separate taxable income from the activities that 

generate it. In other words, what creates tax policy problems is that, because of loopholes in the interaction 

of different tax systems and, in some cases, because of the application of bilateral tax treaties, income 

from cross-border activities may remain untaxed anywhere or may only be unjustifiably low taxed (Burgers 

& Mosquera, 2017). BEPS refers to international tax avoidance, i.e. the exploitation of differences between 

the tax systems of different countries. Tax evasion by individuals or non-compliance by businesses with 

domestic tax rules does not constitute BEPS. 

The BEPS package includes 15 actions equipping governments with the necessary domestic and 

international tools to fight tax evasion. Countries now have the tools to ensure that profits are taxed where 

profit-generating economic activities take place and the value is created. These tools also give businesses 

greater certainty by reducing disputes over the application of international tax rules and standardising 

compliance requirements (OECD, 2017). One aim of the BEPS plan is to minimise the scope for 

multinational entities to shift profits using transfer pricing in an abusive way. Profits should be allocated 

according to actual shares and based on value creation (Lips, 2018). 

The OECD paper on "Base erosion and profit shifting" addresses several aspects of transfer pricing. 

The strong focus on these elements are built on the basic assumption proposed by the OECD that 

multinational enterprises use tax-based transfer pricing strategies within the corporate group to shift 

profits to low or no-tax jurisdictions. The factual context is to a large extent the growing importance of 

intangible assets. Intangible assets combine two critical characteristics: they are highly mobile, i.e. they 

are easy to transfer to subsidiaries in low-tax jurisdictions and they are difficult to value, i.e. multinational 

enterprises enjoy a high degree of discretion both in the pricing of intangible assets when they are 

transferred to a low-tax jurisdiction and when they are licensed to other subsidiaries in high-tax 

jurisdictions. Within the Organisation for Economic Co-operation and Development, including the G20 on 

base erosion and profit shifting, over 135 countries are working together to end tax strategies that 

artificially shift profits to tax haven jurisdictions. Knowing the distribution of corporate income between 

countries is critically important in this debate, both to determine appropriate BEPS countermeasures and 

to assess the effectiveness of tax policy changes. Tremendous effort has gone into developing methods to 

measure BEPS, with surprisingly little focus on assessing how well different data sources capture the 

appropriate distribution of income. It is pointed out that a fatal flaw in the BEPS literature is the lack of 

knowledge of how accounting methods affect the empirical distribution of group profits (Blouin & Robinson, 

2020). 

This challenge is the premise for setting objective number 3 of the paper: examining how transfer 

pricing is used as a practice to reduce the taxable base at the level of multinational groups. 
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In order to establish the research hypotheses, we will start a short meta-analysis of the literature in 

which we will include the most relevant and current research studies on the topic of tranfser prices (Table 

1). 

 

 
Table 1. Literature meta-analysis 

Author and 

publication 

year 

Article title Aim Results Impact 

Le & Phan, 

2022 

State 

Management of 

Transfer Pricing 

Activities of 

Foreign-Invested 

Enterprises in 

Vietnam 

Evaluate the impact of 

State management 

factors on transfer 

pricing activities of 

foreign direct 

investment enterprises 

in Vietnam. 

The solutions to 

increase the 

efficiency of State 

management on 

transfer pricing 

operations of 

foreign-invested 

businesses in 

Vietnam based on 

the research 

findings. 

Regulations on controlling 

transfer pricing activities 

have been promulgated 

based on documents to 

provide solutions and 

effective coordination 

mechanisms to improve 

the state's management 

capabilities. Furthermore, 

the inspection of transfer 

pricing operations should 

concentrate on the 

inspectors' professional 

qualifications, 

professionalism and 

inspection pressure on 

foreign-invested firms in 

Vietnam. 

Kiki & 

Bahtiar, 

2022 

Pengaruh 

Transfer Pricing, 

Return On 

Asset, Financial 

Leverage, Firm 

Size Terhadap 

Income Shifting 

Pada 

Perusahaan 

Consumer 

Goods Yang 

Listed Di BEI 

Period 2014-

2019 

The purpose of this 

research is to examine 

and analyze the effect 

of transfer pricing and 

return on assets on 

income shifting. 

The results showed 

that there was no 

positive relationship 

between Transfer 

Pricing and Income 

Shifting. There is no 

positive effect on 

income shifting. 

There 

is no effect of 

Financial Leverage 

on Income Shifting 

There is an effect of firm 

size on income shifting 

proven and accepted. 

Utami & 

Irawan, 

2022 

Pengaruh Thin 

Capitalization 

dan Transfer 

Pricing 

Aggressiveness 

terhadap 

Penghindaran 

Pajak 

dengan 

Financial 

Constraints 

sebagai Variabel 

Moderasi 

The purpose of this 

study was to 

determine the effect of 

thin capitalization and 

transfer pricing 

aggressiveness on tax 

avoidance, having 

financial constraints 

as moderating 

variable. 

The results show 

that thin 

capitalization, 

transfer pricing 

aggressiveness and 

financial constraints 

have a positive 

effect on tax 

avoidance. 

The further research 

shows that financial 

constraints strengthen 

the effect of thin 

capitalization on 

tax avoidance, but 

financial constraints do 

not moderate the effect 

of transfer pricing 

aggressiveness on tax 

avoidance 
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Rosmawati 

& 

Ginting, 

2022 

Pengaruh 

Effective Tax 

Rate, Bonus 

Mechanism, 

Debt To Equity 

Ratio, Dan 

Exchange Rate 

Terhadap 

Keputusan 

Transfer Pricing 

The purpose of this 

study is to examine the 

effects of tax rate, 

bonus mechanism, 

debt to equity ratio 

and exchange rate on 

transfer pricing 

decisions in 7 

consumer goods 

industrial sector 

companies that are 

listed on the Indonesia 

Stock Exchange for the 

period 2011-2018. 

Based on the 

research results on 

the Wald test, it was 

found that the 

effective tax rate did 

not affect transfer 

pricing decisions 

where the 

significance (sig.) of 

0.236 was greater 

than 0.05. 

The effective tax rate, 

bonus mechanism, debt 

to equity ratio and 

exchange eate 

simultaneously (together) 

affected Transfer Pricing 

decisions where the chi-

square value was 

10.285, greater than the 

chi-square table. 

9.48773 and a 

significance value of 

0.036, which is smaller 

than 0.05. 

Kumarab et 

al., 2021 

What do we 

know about 

transfer pricing? 

Insights from 

bibliometric 

analysis 

The purpose of this 

study is to analyze the 

transfer pricing 

research through a 

bibliometric analysis. 

Findings of this 

review suggest that 

there is a need for 

transfer pricing 

research to go 

beyond compliance 

and tax 

management and 

toward a more 

meaningful exercise 

of using transfer 

pricing as a strategic 

tool in business 

The bibliometric review of 

transfer pricing (TP) has 

enabled to unpack the 

bibliometric attributes 

and intellectual structure 

of TP in existing research 

and to develop future 

research directions to 

enhance understanding 

of TP. It is evident from 

this review that TP should 

be used as a strategic 

tool in planning, 

production and revenue 

management rather than 

as a tax avoidance tool. 

Grinenko et 

al., 2021 

Improving 

transfer pricing 

in Ukraine using 

American 

experience 

This study aims to 

analyse and compare 

the experience of 

transfer pricing 

regulation to adapt 

best foreign practices. 

The results showed 

that the Ukrainian 

normative judicial 

practice is in the 

stages of 

establishment and 

needs further 

research. 

Analysis of statistical 

information shows that 

tax disputes in Ukraine 

focus on "technical 

errors" and the 

withdrawal of capital to 

countries with low tax 

jurisdiction but, in 

contrast, the United 

States, tax disputes focus 

on intra-corporate 

transactions. 

 

Petruzzi & 

Buriak, 

2018 

Addressing the 

Tax Challenges 

of the 

Digitalization of 

the Economy - A 

Possible Answer 

in the Proper 

Application of 

the Transfer 

Pricing Rules? 

The aim of this article 

is to propose a 

possible solution to 

the challenges posed 

by the process of 

digitalization of the 

worldwide economy for 

international taxation. 

The proper 

application of the 

transfer pricing rules 

solves a problem of 

profits attribution to 

all the jurisdictions 

where digitalized 

companies generate 

their value. 

The existing transfer 

pricing rules could also 

cope with the challenges 

of the digitalization of the 

economy as soon as the 

concept of a digital EP1 is 

developed and 

implemented. When the 

work on the concept of a 

digital PE is concluded, 

the authors believe that 

the current transfer 

pricing rules and the rules 

on the attribution of 

 

1 PE= Permanent Establishment 
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profits to PEs, in line with 

the arm's length principle, 

should be used to tax 

profits on a net basis and 

where value is created. 

Nazihah, et 

al., 2017 

The Effect Of 

Tax, Tunneling 

Incentive, Bonus 

Mechanisms, 

And Firm Size 

On 

Transfer Pricing 

The paper is focused 

to analyze the 

implications of 

different OECD 

methods to regulate 

transfer pricing and 

the role of a source tax 

on royalty payments 

for abusive transfer 

pricing. 

The results of the 

panel data 

regression with 

random effect model 

shows that taxes, 

bonus mechanisms 

and firm size have a 

significant positive 

effect on transfer 

pricing. 

The tunneling incentives 

do not affect transfer 

pricing. 

Velikorosso, 

et al., 2019 

Transfer Pricing 

for Taxation of 

Transnational 

Corporations 

under 

Innovative 

Economy 

Conditions 

This article analyses 

the state regulation of 

a system of taxation of 

multinational 

corporations in the 

conditions of 

economic 

globalization, 

advantage of 

production placement 

and the centers of 

profit in the countries 

with the different level 

of taxation. 

The method of 

calculation of a 

contribution to 

formation of income 

for different 

jurisdictions of the 

corresponding 

factors of production 

is offered. 

The tax administration in 

the international sphere 

concerning coping with 

money laundering and 

ensuring tax transparency 

is becoming more and 

more labor-intensive and 

resource-intensive, 

intensifying the activities 

of tax administrations, 

which is due to the need 

to check and analyze the 

ever-increasing amount of 

data. 

Cosmulese 

et al, 2019 

The Influences 

of the Digital 

Revolution on 

the Educational 

System of the 

EU Countries 

The object of this 

research is to analyse 

the statistical 

indicators reported for 

2017 by Eurostat at 

the level of the 

European Union, for 

each member state of 

the union, obtaining a 

total of 29 statistical 

observations. 

The study 

theoretically proves 

and empirically 

confirms that the 

function obtained 

through modelling 

can be assimilated 

to the service 

demand function 

and can be 

integrated into the 

offer function 

harmonized with the 

information factor. 

The results of this study 

represent a contribution 

to the field of 

management of public 

utility companies and can 

be useful for educational 

institutions, students, the 

labour market and the 

general public, providing 

a starting point for further 

indepth research in this 

area. 

Source: Own processing 

 

 

Based on the literature review and the meta-analysis in Table 1, we formulate the following research 

hypotheses: 

− H1 - In general, companies with branches in different countries choose to transfer tax liabilities to low 

tax countries (Nazihah, Azwardi, Fuadah, 2017; Rosmawati, Ginting, 2022; Utami and Irawan, 2022); 

− H2 - The amount of tax has a significant effect on companies in choosing where to open subsidiaries 

(Petruzzi and Buriak, 2018; Susanti, 2018; Kumarab et al., 2021; Le and Phan, 2022); 

− H3 - Country risk significantly influences the opening/location of subsidiaries by multinationals 

(Cosmulese et al., 2019; Velikorosso, Chaykovskaya and Filin, 2019; Nazihah, Azwardi, Fuadah, 2017).  
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2. RESEARCH METHODOLOGY 

In the first stage of the research, the necessary data has been collected to construct the working 

sample, consisting of 157 countries located in the main regions of the world. In this stage, information 

considered relevant by the authors on the influence of multinationals to open a subsidiary in a given 

country (information on tax pressure and burden and country risk) was identified and selected. The 

construction of the working sample was based on data collected from the OECD data base platform, World 

bank data and Eurostat.    

Exclusion criteria applied were: business sectors where companies did not have complete financial 

statements; countries where we could not obtain information on Sovereign CDS and tax rate applied on 

gross profit or country risk information.  

The criteria for inclusion in the sample were all countries for which we obtained complete information 

on country risk, Sovereign CDS, corporate tax rate and GDP value. 

In the second stage of the research methodology, after applying the inclusion and exclusion criteria, 

76 countries located in different regions of the world remained in the race, these being  numbered as it 

follows: 1 = Arab Emirates; 2 = Eastern Europe and Russia; 3 = Western Europe; 4 = Africa; 5 = Central 

and South America; 6 = Caribbean; 7 = Australia and New Zealand; 8 = Asia; 9 = North America.  

The dependent variable is the geographic location index in terms of transfer prices, determined by a 

linear multiple regression method that includes as independent variables the following indicators: GDP, 

country risk, corporate tax rate and country-specific sovereign CDS (credit default swap) . 2 

 

 

3. RESULTS OF RESEARCH AND DISCUSSION 

Transfer pricing plays an important role for multinational companies as they can reduce their income 

or corporate tax base in countries with higher tax rates and increase profits in countries with lower rates. 

So transfer pricing presents a global tax problem. A first consequence of these actions is lower liabilities 

to tax authorities which is reflected in less revenue accruing to the countries where entities carry out their 

economic and commercial activities. Another consequence is that transfer prices are most likely to be 

different from the prices the company would charge other independent companies. Also, transfer pricing 

could be used in such a way that entities avoid taxation of certain income or profits altogether.  

Transfer pricing methods are procedures used by related persons to decide the value of transactions 

within a multinational group. Entities use these procedures to determine the charged transfer prices, but 

also to calculate a more tax-efficient tax base. State governments use transfer pricing methods to verify 

the correctness of the value of transactions between companies in a group and their actual profits. 

When it comes to transfer pricing in multinationals, it is closely linked to the implementation strategy 

of the plan to achieve their objectives and is based on the assessment of internal and external factors that 

directly affect the company's business. Thus, in applying transfer pricing, multinationals apply 

differentiated strategies, taking into account several major factors affecting the multinational's 

consolidated prices. 

The objective of the analysis we are about to perform is to design an econometric model that aims to 

establish an optimal Geographical Location Index/Transfer Pricing Index, depending on the objectives of 

the enterprise that usually and particularly reflect in the minimization of the amount of corporate or income 

tax. In other words, the Geographical Location Index in terms of transfer pricing will allow companies to 

identify the most advantageous geographical area - where it has subsidiaries - from the point of view of 

the tax base calculation and certainty provided for the transfer of capital. 

 

 

 
2 CDS is a derivative financial instrument or contract that allows an investor to "swap" or offset its credit risk with that of another 

investor. For example, if a lender is concerned that a borrower will default on a loan, it could use a CDS to offset or swap this risk. 
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Table 2. Variables Entered/Removeda 

Model Variables introduced Method 

1 Sovereign CDS, Corporate tax rate, GDP (in trillions) in 2019, Country riskb Enter 

a Dependent variable: Geographical Location Index/Transfer prices 

b All requested variables entered. 

Source: Own processing in SPSS 26 

  

Considering that the Geographical Location Index/Transfer Pricing is influenced by correlations 

between GDP, country risk, corporate tax rate and Sovereign CDS indicators, we have developed an 

econometric model to identify an optimal geographical location index for companies wishing to apply 

transfer pricing, so as to facilitate decision making on the choice of the geographical area that corresponds 

to the company's objectives, either to minimise the amount of tax or to transfer the capital to a safe area 

where investments are protected. 

 

𝐺𝑒𝑜𝑔𝑟𝑎𝑝ℎ𝑖𝑐𝑎𝑙 𝐿𝑜𝑐𝑎𝑡𝑖𝑜𝑛 𝐼𝑛𝑑𝑒𝑥/𝑇𝑟𝑎𝑛𝑠𝑓𝑒𝑟 𝑃𝑟𝑖𝑐𝑖𝑛𝑔 
= 𝛼 +  𝛽1 ∗ 𝑃𝐼𝐵 (𝑖𝑛 𝑏𝑖𝑙𝑙𝑖𝑜𝑛𝑠)𝑖𝑛 2019 +                                                          

𝛽2 ∗ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦 𝑟𝑖𝑠𝑘 +  𝛽3 ∗ 𝐶𝑜𝑟𝑝𝑜𝑟𝑎𝑡𝑒 𝑡𝑎𝑥 𝑟𝑎𝑡𝑒 + + 𝛽4 ∗ 𝑆𝑜𝑣𝑒𝑟𝑒𝑖𝑔𝑛 𝐶𝐷𝑆 +  𝜀 

 

 
Table 3. Model Summaryb 

Model R R2 R2  adjusted Standard error 

1 .507a .257 .215 2.056 

a Predictors: (Constant), Sovereign CDS, Corporate tax rate, GDP (in billions) in 2019, Country risk 

b Dependent variable: Geographical Location Index/Transfer prices 

Source: Own processing in SPSS 26 

  

Following the analysis, we find that the correlation ratio value for the model summary is 0.507, so 

there is an average relationship between the model variables Geographical Location Index/Transfer 

Pricing, Country Risk, Corporate Tax Rate Value, Country Rating and GDP Value. According to the 

determination ratio of 0.257, 25.7% of the variation in the geographical location index/transfer prices is 

explained by the variation in the analysed independent variables. Thus, in the determination of the 

geographical location/transfer price index there are other factors influencing the transfer price record. 

According to researchers, transfer pricing file is influenced by firm size, foreign ownership, organizational 

factors, mainly by management objectives, as well as maximizing tax value reduction (Stephanie et al., 

2017). The influence of politics on the transfer pricing file is quite high because political instability creates 

social, economic and legal instability that affects the whole transfer pricing file process (Doğan, et al., 

2013). By applying the ANOVA test, we were able to econometrically validate the multiple linear model, as 

shown in Table 4. 

 
Table 4. ANOVA 

Model 
Sum of 

Squares 
df Mean Square F Mr 

1 

Regression 103.590 4 25.897 6.125 .000b 

Residual 300.200 71 4.228   

Total 403.789 75    

 

 

a. Dependent variable: : Geographical location index/Transfer prices  

b Predictors: (Constant), Sovereign CDS, Corporate tax rate, GDP (in billions) in 2019, Country risk 

Source: Own processing in SPSS 26 
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According to the ANOVA table it can be seen that the value of Fischer coefficient is e 6.125 and the 

value of F-test is less than 0.05, thus, the determined multiple linear model explains the dependence 

between the analyzed variables. From the statistical point of view, the predicted model is 95% validated. 

Table 5 shows the regression parameters of the multiple linear model.  

 

Table 5. Coefficientsa 

Model 
Unstandardized Coefficients 

Standardized 

Coefficients t Mr 

B Std. Error Beta 

1 

(Constant) 1.145 .885  1.294 .200 

GDP (in trillions) in 2019 .000275 .000 .354 3.312 .001 

Country risk .212 .310 .185 .683 .497 

Corporate tax rate .101 .033 .336 3.115 .003 

Sovereign CDS -25.409 34.822 -.198 -.730 .468 

 

a Dependent variable: : Geographical location index/Transfer prices  

Source: Own processing in SPSS 26 

 

The determination of the regression parameters leads to the estimated equation, i.e. the modelling 

of the Geographical Location Index/Transfer Prices. The model equation has the form: 

 

𝐺𝑒𝑜𝑔𝑟𝑎𝑝ℎ𝑖𝑐𝑎𝑙 𝐿𝑜𝑐𝑎𝑡𝑖𝑜𝑛 𝐼𝑛𝑑𝑒𝑥/𝑇𝑟𝑎𝑛𝑠𝑓𝑒𝑟 𝑃𝑟𝑖𝑐𝑖𝑛𝑔  
= 1.145 +  0.000275 ∗ 𝑃𝐼𝐵 (𝑖𝑛 𝑏𝑖𝑙𝑙𝑖𝑜𝑛𝑠) 𝑖𝑛 2019 +  

+ 0.212 ∗ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦 𝑟𝑖𝑠𝑘 +  0.101 ∗ 𝐶𝑜𝑟𝑝𝑜𝑟𝑎𝑡𝑒 𝑡𝑎𝑥 𝑟𝑎𝑡𝑒 − 

− 25.409 ∗ 𝑆𝑜𝑣𝑒𝑟𝑒𝑖𝑔𝑛 𝐶𝐷𝑆 +  𝜀 

 

From an econometric point of view, the multiple linear model provides us with a number of insights 

into how the geographical location index/transfer pricing is influenced by the independent variables under 

analysis. Thus, if GDP (in billions) in 2019 increases by one unit and the other variables remain constant, 

then the Geographic Location Index/Transfer Prices increases on average by 0.000275 units. There is a 

very strong link between the two variables, so the increase in GDP leads to a more reliable geographical 

location index, i.e. optimal transfer prices for that company. In another vein, companies that want to open 

new subsidiaries in countries with high GDP are attracted mainly to emerging economies where their return 

on investment is assured and taxes are low, validating hypothesis H1: companies with branches in 

different countries choose to transfer tax liabilities to low-tax countries.  

If the corporate tax rate increases by one unit and the other variables remain constant, then the 

Geographical Location Index increases and although it provides certainty in terms of country risk or CDS, 

that company may face higher expenses than if it would be relocated to countries with lower tax rates. 

Under these circumstances, we can speak of transfer prices that will increase on average by 0.101 units. 

We observe a strong and positive relationship between the corporate tax rate and the geographical location 

index/Transfer prices, so increasing the corporate tax rate leads to a less recommended geographical 

location index and an increase in transfer prices, which validates hypothesis H2: The amount of tax taxes 

has a significant effect on companies in choosing the country where to open their subsidiaries. 

If country risk increases by one unit and the other variables remain constant, then the geographical 

location index reflects reduced certainty and transfer prices will increase by 0.212 units on average. Thus, 

there is a direct positive link between these two variables, but it is not recommended for a company wishing 

to locate a new associated entity in such a region.  In other words, country risk (macroeconomic risk, level 

of regulation of the business environment, political risk, social risk) is a significant indicator that has a 

strong influence on the decisions of multinationals to open subsidiaries in countries where this indicator 

shows high values, which validates hypothesis H 3. 
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If the sovereign CDS increases by one unit and the other variables remain constant, then the 

geographic location index becomes more certain and transfer prices fall by 25,409 units on average. There 

is an inverse relationship between the sovereign CDS and the geographical location index/transfer prices. 

Increasing CDS leads to a more secure geographical location index in terms of lower transfer prices . 

We therefore observe that as the value of the sig. coefficient gets closer and closer to 0, the sensitivity 

of the dependent variable to changes in the other variables increases, which confirms once again the 

validity of the developed model. The histogram is equivalent to a frequency table plot and should follow a 

normal distribution. Analysing the obtained histogram, it is observed that it follows a normal distribution, 

confirming that it is possible to establish the geographical location index/transfer price based on the 

analysed independent variables. 

 

 
Figure 3. Histogram of errors 

Source: authors' projection according to SPSS 26 

 

The results of the research presented in this section are consistent with those presented by other 

researchers in their work (Stephanie et al., 2017). In the transfer pricing file, the most important 

determinant is the value of the tax rate, as one of the main objectives of the firm is to minimize the value 

of the tax, followed by the value of GDP and country risk. Minimising the value of the tax occurs by 

redistributing profits between countries with high and low tax rates. Applying the Goeographic Location 

Index, it allows us to identify not only a low tax rate area, but also a safe one, by analysing country risk, the 

value of Gross Domestic Product and the Sovereign CDS.  

Applying a clear global transfer pricing methodology will help to eliminate tax avoidance and ensure 

transparency in the transfer of capital between companies and subsidiaries in line with market prices. In 

practice, transfer pricing is a specific price which performs the same functions as market prices. Transfer 

pricing records allow state institutions to control the prices applied in controlled transactions by comparing 

them with market prices, being also a good mechanism for measuring the tax base and the profit obtained 

in the case of transfer pricing, fact that ensures the efficiency of the enterprise's economic 

activities/services. As an essential element of the economic policy of multinational companies, transfer 

pricing is used in planning and control and the establishment of a geographic location index of transfer 

prices comes as an input in their planning and control, according to the needs of enterprise management. 

Thus, the establishment of the geographical location index of transfer prices ensures the achievement of 

the enterprise's objectives regarding the planned performance indicators. At the same time, it contributes 

to cost reduction, playing an important role in the planning and control of the financial plan of the 

enterprise and with the help of the geographical location index the decision to allocate resources within 

the company will be much easier to take. 
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CONCLUSIONS 

Transfer pricing strategies and methods are quite complex and their application is associated with 

certain difficulties: restrictive and diversified legislation from one country to another and lack of clear 

methodologies on the transfer pricing file. The complex and restrictive transfer pricing legislation has a 

disruptive effect on the ability of multinationals to apply transfer pricing and especially on the application 

of market prices. 

Thus, we believe that OECD and G20 countries contributing to the BEPS Action Plan should establish 

a globally valid tax code, whereby countries involved in international transactions ensure that profits are 

subject to taxation where the activities took place and where they created value, thus avoiding tax evasion. 

The use of transfer pricing involves checking the reasonableness of prices for export and import 

transactions. Defining a comprehensive legislative framework, a comprehensive tax code and their correct 

application ensures the attraction of investment and sets fair rules to maintain a balance between the 

state and the participants in transactions. Undoubtedly, the desire for such a balance means reciprocal 

trade-offs, enshrined in regulatory and enforcement practice. 

The Geographical Location Index helps multinationals to identify the most optimal areas in terms of 

levied taxes and country risk for those of them who wish to open a new subsidiary in another country. At 

the same time, the results of our research have validated that the amount of tax is an important factor in 

determining the transfer pricing case, as multinationals aim to reduce their tax burden by applying transfer 

pricing.  

The limitations of our research are that in establishing the geographic location/transfer pricing index, 

only certain variables were taken into account, these being those which we considered to be the most 

representative in establishing the transfer pricing file. Thus, this research is much more complex and future 

research directions involve identifying all the determinants in the determination of the transfer pricing file 

and correlating them to obtain a more representative geographical location index. 
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 The relationship between economic growth and unemployment is considered 

as an important concept in macroeconomics both theoretically and empiri-

cally. The purpose of this paper is to investigate the relationship among these 

two variables through checking the validity of Okun's law in Tunisia economy. 

The paper used annual time series data covering the period 1980-2020 ob-

tained from World Bank data bases. Our analysis is carried out in two steps. 

Firstly, the natural unemployment rate was determined either by applying the 

linear regression between the obseerved unemployment rate and the eco-

nomic growth rate or by the modified philips curve provided by Blanchard and 

Katz (1997). Secondly, the augmented autoregressive distributed lag (ARDL) 

bounds testing approach is applied in order to examine the long-run and 

short-run relationship among variables based on difference and gap model 

with Hodrick-Prescott (HP) filter. Findings indicate a cointegrated relationship 

among variable only for difference model. The associated equilibrium correc-

tion was also significant confirming the existence of long-run relationship. In 

the long-run, results revealed a significant unidirectional causality between 

the unemployment rate and the real output. A 1% increase in the real output 

for the difference model leads to a decrease in the unemployment rate by 

about 1.6%. Thus, the empirical results of our paper exhibit the relevance of 

economic policy decisions regarding employment for the tunisian case. 
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INTRODUCTION 

Tunisian economy has been confronted to a low or even negative growth rate during the last decade 

due to the social and political unrest which has set Tunisia ablaze since 2011, resulting in a 4% drop in 

GDP and an unprecedented increase in unemployment. This scenario has become a challenge for decision-

makers to remedy the economy and re-launch economic growth in order to resolve the unemployment 

problem. Okun's law is the most relevant method to analyze and describe the negative relationship be-

tween GDP and unemployment. However this relationship is considered as an important concept in mac-

roeconomics both theoretically and empirically. Theoretically, Okun's law is the link between the aggregate 

supply curve and labor employment. Empirically, Okun's coefficient is a useful rule of thumb in forecasting 
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and policymaking (Harris and Silverstone, 2001). Okun's law drew the conclusion that for each percentage 

point by which the actual unemployment rate is above the natural rate of unemployment, real GDP is 3 

percentage point lower than the potential GDP.  

The implementation of adequate policies to continue with the reduction of unemployment and then 

with a higher growth of output is one of the main goals of Tunisian national and regional policy makers. In 

order to devise these policies it would be essential to explain if there is a relationship between real GDP 

and unemployment in Tunisian economy. Okun's law is important not only in order to know by how much 

the output of this economy causes changes in unemployment rate but also the mechanism through which 

these effects take place. The knowledge of this relation is also important from the point of view of the 

implementation of appropriate economic policies.  

In this paper, we will study the relationship between the levels of unemployment to the output growth 

and check whether Okun's historical relationship valid in the Tunisian economy. We include tow version of 

Okun's law, difference and gap version. The rest of paper is organized as follows. Section 2 briefly reviews 

literature review and Okun's findings. Section3 depicts methodology and econometric model. Section 4 

focuses to analyze the short and long-run relationship between the unemployment rate and economic 

growth rate whereas section 5 includes results and discussions.  

 

 

1. LITERATURE REVIEW     

The relationship between real output level and unemployment level was first studied and estimated 

by Okun in 1962, who proposed that an inverse relationship exist between these two variables. This idea 

was accepted and was commonly known as Okun’s law in the economics theory. Using quarterly data from 

the United States from the years 1947-1960, Okun estimated that 3% change in GDP due to 1% change 

in unemployment. However advanced econometric techniques and modern data estimated that 1 % 

change in unemployment cause more or less than 3 % change in Gross Domestic Product. Several re-

searchers checked the validity of Okun’s law during different time periods by using different econometric 

techniques for different economy and confirmed that there are important variations across country of the 

world and income levels in both magnitude and significance of this relationship (Evans, 1989; Prachowny, 

1993 and Lee, 2000). 

 Bartolucci et al. (2018) distinguish countries in terms of their GDP per capita in four categories (high 

income, upper middle income, lower middle income and low income) and perform a panel regression with 

time fixed effects in which labor market outcomes, including Okun’s coefficients, are regressed on a series 

of potential explanatory variables. They find that higher employment growth is linked to lower levels of 

informality and higher flows of FDI. Moreover, their results show that the magnitude of Okun’s coefficients 

is influenced by better institutions. Ben Amor and Ben Hassine (2017) conducted study to check the valid-

ity of Okun's law in Saudi Arabia economy. Using time series data on Gross Domestic Product and unem-

ployment over the period 1980-2015 and adopting a rather new econometric approach (ARDL), Author's 

used the difference version and gap version of the Okun's law. Findings reveal cointegrated relationship 

among variable and corroborate the Okun's law and indicate that a 1% increase in the real output for the 

gap (difference) model leads to a decrease in the unemployment rate by about 0.33% (0.54%). Ball et al. 

(2013) estimate both gap and difference forms of Okun's law using OLS on US data starting from 1948, 

as well as a gap form on 20 advanced economies separately and where sample starts in 1980. Their 

findings prove that changes in the coefficient during the Great recession are modest in size and short-

lived. In this study authors point out to a strong and stable relationship in most countries, which did not 

change substantially during the Great recession. Also authors found that the coefficient in the relationship 

varies substantially across countries. This variation is partly explained by idiosyncratic features of national 

labor markets, but it is not related to differences in employment protection legislation. 

Employing two extensive (across countries and across states) panel data sets to investigate the validity 

of Okun's law, Huang and Yeh (2013) estimate an Auto Regressive Distributed Lag (ARDL) model, which 

allows to distinguish between the long and the short run impact of GDP on unemployment. Ours Empirical 

results show that unemployment and output are long-run cointegrated and that the unemployment-output 

linkages are found to be negative and highly significant both in the short- and long-run. Our results not only 
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confirm the validity of Okun's law in the short-run but also point out that a similar tradeoff exists in the long 

run. Bankole and Fatai (2013) studies the validity of Okun’s law in Nigeria and estimated Okun’s coefficient 

by using the annual data from 1980-2008. By using Engle Granger cointegration test, the empirical evi-

dences showed Okun’s coefficient is positive and the Okun's law is not valid for the case of Nigeria. Pierdzi-

och et al. (2011) reported the Okun’s Law is valid in the case of G7 countries. They tested whether profes-

sional economists’ forecasts of changes in the unemployment rate and the growth rate of real output were 

consistent with Okun’s law for the period 1989-2007 for G7 and found the growth rate of real output and 

unemployment rate were consistent with Okun’s law. Moreover, authors found that professional econo-

mists do not believe in potential asymmetries in Okun's law over the business cycle, but are in favour of 

the classic linear version. Noor et al. (2007) also examined whether there exist an Okun law in Malaysian 

economy or not. Using Granger causality their empirical results showed the existence of inverse relation-

ship between output and unemployment in Malaysia. However the authors underline that this relationship 

does not solve unemployment problems. Policymakers must be creative in creating new jobs to ensure 

that these jobs matched with the job seeker’s talents and skills. Malley and Molana (2008) used quarterly 

data for G7 countries for the period 1960 to 2001 to examine whether the relationship between output 

and unemployment significantly exhibits such non-linearities. Their results show that the relationship be-

tween economic growth and unemployment was more significant and monotonic only in the case of Ger-

many. Harris and Silverstone (2001) test the symmetric relationship between change in unemployment 

and real output for seven OECD countries. They support the inverse relationship between economic growth 

and unemployment but the strength of relationship between economic growth and unemployment in the 

studies differ greatly depending on the sample and the context explored. 

This empirical regularity of Okun's law was investigated and confirmed in G7 countries by Moosa 

(1997) who used OLS, rolling OLS and SUR in order to compare the reaction of economic growth to em-

ployment. He proved that the employment was more responsive to the economic growth in the United 

States and Canada than in Europe and Japan. Furthermore, the employment was more responsive to the 

economic growth in the United States and Canada because of the lack of job security provisions and re-

strictions on layoffs. His findings revealed that Okun’s coefficient variation resulted from the differences 

of labor market rigidities. 

 

 

2. EMPIRICAL MODEL AND DATA   

The Okun's first specification used to estimate Okun's relation can be formulated as: 

UNt =  δGDPt +  ωt          (1) 

Where UNt  and GDPt stand for the unemployment rate and output, respectively and ωt is an error 

term. The coefficient of Okun is expressed by δ. The long-run equilibrium relationship between unemploy-

ment and output can be stated in the following equation: 

UNt =  α +  δGDPt +  ωt      (2) 

The short-run and long-run equilibrium relationship between unemployment and output in equation 

(2) can be estimated by an autoregressive distributive lag (ARDL) model proposed by Pesaran and Pesaran 

(1997), Pesaran and Shin (1999) and Pesaran et all (2001). Our study applies the ARDL model to examine 

both short-run and long-run relationships between unemployment rate and economic growth in case of 

Tunisia using yearly data over the period of 1980-2020. Within this framework, we use a relatively new 

estimation technique, which is the bounds testing approach to co-integrate within an autoregressive dis-

tributive lag (ARDL) framework. ARDL is extremely useful because it allows us to describe the existence of 

an equilibrium relationship in terms of long-run and short-run dynamics without losing long-run information. 

The unrestricted error correction model (UECM) can be specified as: 

∆UNkt =  φ0 +  φkUNk,t−1 + θkGDPk,t−1 +  ∑ πik∆UNk,t−i + ∑ γik∆GDPk,t−i +  ϵt
p
i=1

l
i=1  3) 

This specification illustrates that changes in unemployment are determined by its own lagged values 

and the lagged values of changes in real output. Where  denotes a first difference operator, πikand γik 

are the short-run coefficient parameters, ϑk and θkare the long run regression coefficient and ϵt is a 
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normally distributed residual term. Following Okun's analyzes published in 1962, the subscript k for k =
(dif, gap) means that Eq. (3) is taken respectively in difference or in gap form for all variables and coeffi-

cients. GDPgap means gap pattern computing on the difference in natural logarithm between output and 

potential output. UNgap indicates gap pattern computing on the difference in natural logarithm between 

observed unemployment rate and natural unemployment rate. Okun's analyzes are also based on a simple 

deterministic trend for computing potential GDP time series. Approaches for computing natural unemploy-

ment rate and potential GDP are specified in the following section. 

Following Gilbert (1986) and Pesaran et al. (2001), we over-parameterized the unrestricted regression 

as an ARDL model of orders (p,q) which are obtained using the Akaike information criterion (AIC). Note that 

the optimal lag length chosen for each regression was determined through a minimization of the AIC. The 

null hypothesis of the model is: 

H0 ∶  ϑk =  ϑk = 0 (there is no long- run relationship) 

H1 ∶  ϑk ≠  ϑk ≠ 0  

Following Pesaran et al. (2001), we conduct a bounds test for the null hypothesis of no cointegration. 

Test of cointegration is based on the comparison of the jointly computed F-statistics of the bounds test to 

the tabulate two critical values sets for the cases when the variables are all stationary and all non-station-

ary. Therefore, the null hypothesis of a no long-run relationship can be rejected regardless of whether the 

underlying order of integration of the variables is 0 or 1 if the empirical F-statistics exceeds the upper 

critical bound value and there is no cointegration. Similarly, if the empirical F- statistic falls below a lower 

critical bound value, the null hypothesis is not rejected and the variables are cointegrated. However, if the 

empirical F-statistic falls between these two critical bounds values, the result is inconclusive. 

 

  

2.1 Data description and preliminary analysis 

The purpose of this paper is to test the causal relationship between the unemployment rate and GDP 

by using annual time series data of Tunisia country from 1980 to 2020. All variables used in this paper 

are annual frequency and have been obtained from World Bank data bases. 

 

 
Table 1. Summary statistics of time series variables  

Description         Mean            Median         Maximum         Minimum           Skewness            Std. Dev. 

GDP                  35741.8          33785          60145.3            15106             0.182305             5402.54 

UN                    14.25366          14.3                18.3                 11.4               0.640831            1.435113 

𝝅                       5.473171          4,9                   14                     1,9                1.045890            2.519030 

 

 

Table 1 reports some summary statistics (Mean, Median, Maximum, Minimum and skewness). Real 

gross domestic product (GDP), unemployment rate (UN) and inflation rate ( ) are the variables of interest 

for econometric estimates purposes. We denote also that the last column in the table 1 indicates the 

skewness values for RGDP, unemployment and inflation variables. It was observed that the mentioned 

skewness value is considered to be close to the normal distribution of data as the acceptable values gen-

erally accepted if it ranged between (- 3) and (+3). 
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Figure 1. Evolution of Real GDP and Potential real GDP                                                

     

 

 

Figure 2. Evolution of Unemployment rate and inflation rate 
 

 

Figure 1 and Figure 2 plot that since its independence in early 1960'S, Tunisia have been several 

distinct stages in the economic movement of economic growth and unemployment. With the regional and 

domestic political and economic stabilization in the last of 1980's, and amid favorable global economic 

environment, positive growth rates were generated, reaching an average of about 4.67% growth between 

1990 and 2010. After the economic fall in 2009 as a result of the global financial crisis, and the tunisian 

revolution in 2010, the economy continued to grow, but at a slower pace (averaging 1.94% between 2010 

and 2020), with the exclusion of 2020, which was however the poorest year in the Tunisian economic 

history (-8%). Moreover, the Revolution of 2010, distinguished by violent social movements, has exploded 

unemployment in Tunisia, which rose from 13.0% in 2010 to 18.3% in 2011. While it fell rapidly from 2011 

to 2019 (15.1%), it then picked up to increase again and reach around 17% in 2020 (see Figure 2). 

In this framework we investigate empirically that whether a relationship between the measures of 

unemployment gap and output gap is statistically significant in long-run as well as in short run or not in 

respect to okun’s law coefficient for the Tunisian economy. We thus emphazise that Okun’s law involved 

that to keep the unemployment rate constant, the real GDP growth rate should be equal to its potential 

growth which is determined by the economy’s productive capacity, and it grows over time as a result of 

technological change and factor accumulation. In our analysis, we use the most obvious method where we 

smooth the output and unemployment series with the Hodrick Prescott (HP) filter by using the default 

smoothing parameter proposed by Ravn and Uhilg (2002). 
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A preliminary analysis of the unemployment–output relationship was conducted by determining the 

natural unemployment rate . However, we can compute the natural unemployment rate by using the linear 

regression expressed by Eq. (2), where this rate is measured by the parameter α. We can also calculate 

natural unemployment rate from the modern version of the Phillips curve (the augmented Phillips Curve 

model) provided by Blanchard and Katz (1997). According to Gujarati (2003), this curve can be expressed 

in the following format: 

πt −  πt
e =  β2(UNt −  Un) + μt                 (4) 

Where πtis the inflation rate at time t, πt
e is expected inflation rate at time t, Un is the natural unem-

ployment rate prevailing at time t and  μt is a stochastic error term. 

Given that πt
e is not directly observable, Blanchard and katz (1997) and Gujarati (2003) assume that 

 πt
e =  πt−1 , which mean that the inflation expected this year is the inflation rate that prevailed in the last 

year. Substituting this assumption into and writing the regression model in the standard form (Eq.4), we 

obtain the following estimating equation: 

πt −  πt−1 =  β1 + β2 UNt +  μt               (5) 

Eq.(5) reveals that if unemployment is below the “natural rate”, inflation will rise, and vice versa. By 

using ordinary least squares (OLS), we can compute the underlying natural rate of unemployment which is 

determined by 
β1

−β2
⁄ .  The econometric estimations results obtained by OLS of both linear regressions 

Eq. (2) and Eq. (5) respectively are reported in the following table. 

 

 
Table 2. Preliminary results for computing natural unemployment rate 

Variables  Equation (2) Equation (5) 

Independent  

variables 

Coefficient T-statistic Coefficient T-statistic 

Intercept 5.93311*** 9.28510246 -0.037165*** -2.6497219 

GDP 0.0000301*** 2.13475177 - - 

UN - - 0.006268*** 2.24017155 

F-statistic 4.532345***  4,701910***  

Notes: The *** denotes the critical value at the 1% significance level 
 

 

From the above results of Eq.(2), we can conclude that the intercept 5.933 indicates the natural un-

employment rate as percentage. Nevertheless, estimating the natural unemployment rate by using expec-

tations-augmented Phillips curve equation is considered as the most robust method (Gujarati, 2003). Thus, 

based on computing 1 2 −
 from Eq. (5) estimate and according to the OLS results provided in table 2, 

Tunisian’s natural unemployment rate is 5.93%. 

As mentioned above, the purpose of this paper is to examine the dynamic relationship between the 

unemployment rate and the economic growth, for the Tunisian's economy since 1980's, while adopting 

ARDL method. This approach has several econometric advantages over several methods available for con-

ducting the co-integration test such as Engle-Granger two-step (1987) test, the maximum likelihood based 

Johansen tests (Johansen, 1991). The main advantage of this testing lies in the fact that it can be applied 

irrespective of the regressors are I(0) or I(1), and this avoids the pre-testing problems associated with 

standard co-integration analysis which requires the classification of the variables into I(1) and I(0). Also, 

by adopting ARDL approach we can describe the existence of an equilibrium relationship in terms of long-

run and short-run dynamics without losing long-run information. Moreover, Pesaran and Shin (1999) ar-

gued that the ARDL technique can be reliably used in small samples to estimate and test hypotheses on 

the long run coefficient in both cases where the underlying regressors are I(1) or I(0). 
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2.2 Unit Root Tests 

In order to avoid the spurious regression problem, we start our analysis by testing whether the varia-

bles of interest are stationary processes. However, the first practice in applying any cointegration technique 

is to determine the degree of integration of each variable, precisely to be ensured that integrated order of 

considered series is not greater than or equal to two. We test the order of integration for each variable 

using Augmented Dickey-Fuller Test (ADF) and Phillips-Perron (PP) in both cases with intercept, and with 

intercept and deterministic time trend as a traditional statistics tests without structural breaks. The null 

hypothesis of ADF and PP tests is a unit root. The results of the ADF test and PP test for both at the level 

and the first difference on intercept and intercept and trend, the unit root test for RGDPdif, UNdif, RGDP-

gap, and UNgap are reported in table (3). We note that all variables are transformed in natural logarithms 

in order to grab their joint dynamics. 

 

 
Table 3. Time series unit root tests 

 ADF  PP 

Level data Intercept  Inter. + Trend  Intercept  Inter. + Trend 

udif -6.0293***  -5.9029***  -6.1011***  -6.0403*** 

ugap -2.5152  -2.5789  -2.5152  -2.5787 

ydif -3.4413**  -3.9015**  -3.5412**  -3.9580** 

ygap -3.7597***  -3.6401**  -3.1417**  -3.0502 

First difference data 

                             Intercept                 Inter. + Trend                    Intercept                      Inter. + Trend 

dudif -10.0598***  -10.0285***  -18.1963***  -23.7139*** 

dugap -6.0293***  -5.9029***  -6.1011***  -6.0403*** 

dydif -8.8597***  -5.5414***  -10.4981***  -13.3027*** 

dygap -5.7724***  -5.6651***  -5.3772***  -5.2151*** 

Notes: The subscripts dif and gap indicate the difference model and the gap model, respectively. The ***, ** and * 

indicate the rejection of the null hypothesis at 1%, 5% and 10% significance levels, respectively 
 

 

As can be clearly observed from table (3), Unemployment data indicate to be stationary in level or I(0) 

as well as the first differences or I(1).  The results of the ADF test and PP test reveals also that the hypoth-

esis of a unit root cannot be rejected in two variables (RGDPgap and UNgap), which means that series 

RGDPgap and UNgap are integrated of order one in the model introducing intercept and deterministic time 

trend.  Furthermore, tests not globally reject the non-stationarity hypothesis for the level variables and 

accordingly we accept that the two variables are stationary for the first difference, which ensure the use 

the ARDL model. 

After establishing that variables are stationary, the next procedure is to perform cointegration tests 

both short and long-run relationships between unemployment rate and economic growth. 

 

2.3 ARDL bounds testing approach 

In order to check the existence of a co-integration relationship among the variables, the bounds test 

(Pesaran et al. 2001), was implemented to examinee both short-run and long-run relationships between 

unemployment rate and economic growth in the Tunisian economy during the last 40's years. The essence 

models in the ARDL bounds test framework are presented by the unrestricted error correction models (Eq. 

3).  

Since the calculation of ARDL bounds is sensitive in the selection of the lag length, we select the 

optimal lag length from the first difference of the dependent variables by the minimum values of criteria 

Akaike (AIC). Following Pesaran et al. (2001) the null hypothesis of no cointegration is the simultaneous 

nullity of the long-run parameters i.e.   ϑk = θk = 0 for k = (dif, gap) i.e. we need to check this hypothesis 
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for two estimates. Then we compute the F-test applying following models such as 
( )dif dif/F u y

 and 

( )gap gap/F u y
 for indicating the difference model and the gap model, respectively. 

The results of the ARDL Bounds test, regarding the existence of long-run relationships between unem-

ployment and gross domestic product, are presented in Table 4. 

 

 
Table 4. Results of ARDL Bounds Test 

 

 

Critical Values 

I(0) I(1) 

Significance   

10% 5.59 6.26 

5% 6.56 7.3 

2.5% 7.46 8.27 

1% 8.74 9.63 

 Difference Model Gap Model 

F-statistic 25.98809 3.323978 

 

 

Following the results reported in Table 4, the computed F-statistics for difference models is 25.988, 

which is greater than the upper bound critical value (9.63) at 1% level of significance. Thus, the null hy-

pothesis of no co-integration is rejected, implying a long-run co-integration relationship among the unem-

ployment rate and economic growth in Tunisia. However, for the gap model, the computed F-statistics is 

3.323, which is below the lower bound critical value (5.59) at 10% level of significance, indicating the 

absence of co-integration among variables. Once the existence of cointegration relationship among the 

variables is confirmed, the difference model was estimated for the long-run coefficients with appropriate 

ARDL specification. 

 

 

3. SHORT AND LONG RUN ESTIMATES  

The results of long-run and short-run relationship between the variables are presented in the next 

table. 

 

 
Table 5. Long-run coefficients 

Dependent variable 

 

ydif  Intercept Trend Selected model 

udif -1.5935**  0.0923** 0.0021 

 ARDL(1,0) 
t-statistics -2.6997  2.1490 -1.1402 

Notes: The subscripts dif indicate the difference model. The ** and * indicate the rejection of the null hypothesis at 

5% and 10% significance levels, respectively. 
 

 

According to the above results, Okun coefficient shown a significant impact transmitted from real out-

put to unemployment rate.  A 1% increase in the real output for the difference model leads to a decrease 

in the unemployment rate by about 1.6%, ceteris paribus, meaning that the variables are negatively corre-

lated as predicted by the theory, which implies in turn a significant unidirectional causality among the 

unemployment rate and the real output in the long-run. From the appropriate ARDL formulation, we attempt 

to investigate the short-run and long-run dynamics described by an unrestricted ECM (Eq.3). However, we 

can obtain the short-run dynamic parameters by estimating an error correction model associated with the 

long-run estimates as follow: 
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∆UNkt =  φ0 +   ∑ πik∆UNk,t−i + ∑ γik∆GDPk,t−i + λECMk,t−1  +  ϵt
p
i=1

l
i=1      (6) 

Where, ECT is known as an error correction term which is derived from the estimated equilibrium rela-

tionship of Equation (3) and indicates the speed of adjustment parameter. Equally, the ECT shows how 

much of the disequilibrium is being corrected, that is, the extent to which any disequilibrium in the previous 

period is being adjusted in current point. We remind also that πikand γik are the short-run dynamic coeffi-

cient parameters of the model convergence to equilibrium and   λ is the speed of adjustment parameter. 

 

 
Table 6. Cointegrating form 

Independent variables  Dudif t-statistics 

Dydif  -0.9349* -1.8663 

DIntercept  0.0923*** 3.1154 

DTrend  -0.0021 2.0459 

ECT(-1)  -0.8891*** -7.3522 

Notes: The subscripts dif and gap indicate the difference model and the gap model, respectively. The ***, ** and 

* indicate the rejection of the null hypothesis at 1%, 5% and 10% significance levels, respectively. 

 

 

The short-run coefficients highlight that the error correction term is negative and significant at 1% 

significance level for the difference model, indicating the short-run adjustment among the real output and 

the unemployment rate. The coefficient of ECT(-1) is -0.889 and meaning that the speed of adjustment to 

restore equilibrium in the dynamic model is high. About 89% of disequilibria from the previous year's shock 

converge back to the long-run equilibrium in the current year.  

Model validation is done on the basis of a set of tests, which was conducted and was used to measure 

the estimated parameters such as Lagrange Multiplier (LM) test for autocorrelation, Autoregressive condi-

tional heteroskedasticity (ARCH) test for heteroskedasticity, the Jarque-Berra (JB) test for error normality, 

RESET test for functional misspecification, and CUSUM and CUSUMSQ test for parameter Stability. Table 

4 displays these last empirical values and also the empirical statistics of the different tests. 

 

 
Table 7. Diagnostic tests and F- test 

Type model LM ARCH JB    RESET   

Difference 0.186543 0.045584 1.5130 0.2521 

 [0.9110] [0.8309] [0.4693] [0.6188] 

Notes: The values in brackets indicate the p-values. For F-statistics of the difference model. The *** and * indicate 

the rejection of the null hypothesis at 1% and 10% significance levels, respectively. 
 

 

According to results provided in table 4, all hypotheses on residual are verified. The Breusch-Godfrey 

LM test and the Jarque-Bera normality test indicate that residuals are uncorrelated and normally distrib-

uted. Furthermore, the homoskedasticity hypothesis of the residuals is upheld. The computed Ramsey 

RESET statistic does not reject the hypothesis of the correct functional form of above Eq. (1) and therefore 

the model is correctly specified. Furthermore, the representations of CUSUM and CUSUM of Squares are 

used for examining the residual instability and structural variation. Figure 2 indicates the coefficients sta-

bility, the variation of cumulated residuals and of the squares of cumulated residuals being within the limits 

of the interval corresponding to the confidence level of 95%, confirming the stability of the model at a 

significance level of 5%, so it can be said that the long-run and short-run outcomes of the estimated model 

is congruent and stable. 
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Figure 4. Plots for the CUSUM and CUSUM of Squares 
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CONCLUSION  

Our study sought to contribute to the ongoing debate about the validity of Okun's Law over the past 

four decades for Tunisia, in a new post-revolutionary economic context characterized by high unemploy-

ment rates, decreased growth rates and many other socioeconomics challenges. 

In this study, we investigated the long-run and short-run relationship between unemployment and 

gross domestic product in Tunisia over the period 1980-2020 by employing augmented autoregressive 

distributed lag (ARDL) bounds testing approach. Findings suggest that there is a strong evidence of co-in-

tegration among real gross domestic product growth rate and unemployment rate and confirm Okun’s 

coefficient negativity for the difference model. Our estimation results shows that in the long run, one per 

cent increase in the economic growth receipts leads about 1.6 per cent decrease in the unemployment.  
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While, the evidence of validity of Okun's law was confirmed by the difference model, the result of the 

gap model provides some important implications regarding the Tunisian labor market. Firstly, the Tunisian 

labor market suffered of its chronic mismatch between supply and demand in light of the incapacity of the 

economic to generate enough jobs in different sectors ( Agriculture, manufacturing and services), espe-

cially after revolution. Secondly, the structure of labor market in Tunisia is rigid and the problem of unem-

ployment is more structural than cyclical and that unemployment cannot be cured by merely having an 

expansionary fiscal policy (El Andari and Bouaziz, 2015) . Thus, economic policies more oriented to struc-

tural changes and reform in labor market would be more appropriate in the case of Tunisia. Thirdly, political 

stability must be maintained in the country because it represents the most crucial contributor to attract 

Foreign Direct Investment as well as to accelerate economic growth through favoring private investment 

and supporting industrial policy in order to allow more value-added manufacturing activities and thus cre-

ating more employment opportunities. 
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 The aim of the paper is to elicit the nature of the co-moves of sub-national 

and central governments´ tax revenues employing main types of shared 

taxes - the personal income tax and the corporate income tax. Estimating 

the instrumental variable panel model based on the two stage least square 

estimator, the relationship between the sub-national government tax reve-

nues and central government receipts from income (shared) taxes is inves-

tigated on the sample of 28 countries (EU and UK) in the period of 1995-

2019. Expectation about inverse relationship is based on countermove of 

central and sub-national governments´ portions on shared taxes assuming 

that sub-national tax revenues are importantly affected by revenues from 

shared tax. However, results show, that observed negative effect of central 

government receipts from shared tax on sub-national tax revenues origins in 

overall decrease of receipts from income taxes in a notable part of the 

monitored period and in simultaneous increase of other sub-national tax 

revenues. Expecting cuts in income taxes due to the financial crisis, sub-

national governments sought for other taxable resources and generated the 

additional tax revenue and increased their total tax revenues significantly. 

Additionally, the heterogeneous period covers beside the break caused by 

the financial crisis also certain breaks corresponding to structural reforms 

in post-communist countries. Both require centrally provided stabilization 

and redistribution and are resource demanding, what is against the shift of 

resources to lower government levels, what creates the same impetus for 

sub-national governments in aim to seek for other tax resources. 
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INTRODUCTION 

Tax revenues of sub-national governments are important in the local, spatially constrained, perspec-

tive of public goods provisioning. Naturally, local own tax resources are not a sufficient source of local 

funding (Bergvall et al., 2006). Usually, taxes shared among central and sub-national governments and 

grants co-fund local public goods. It is obvious, that in many sub-national budgets, shared taxes receipts 

represent a very abundant source of finance (Blöchliger and Petzold, 2009a), while own tax resources 
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are related to limited fiscal capacity of localities. That is why persistent vertical fiscal imbalance, as well 

as horizontal fiscal imbalance, is softened by sharing mobile tax base. Income taxes belong among the 

most common shared taxes (Blöchliger and King, 2006; Blöchliger and Petzold, 2009a). 

Supposing that sub-national budgets are influenced by shared tax revenues importantly, the motiva-

tion of the paper focuses in uncovering, how do the sub-national governments react on changes in the 

central governments´ portion on shared taxes. The paper employs main types of shared taxes - the per-

sonal and corporate income tax of the central government level and sub-national government tax reve-

nues. Using the two stage regression analysis, the impact of central government shared tax revenues on 

sub-national government tax revenue is examined. First, the antagonistic move of central and sub-

national governments’ portions on shared tax is expectable. Beside it, the eventual decrease of receipts 

from the shared taxes in sub-national budgets might motivate the sub-national governments to seek for 

other taxable resources to generate the additional revenue, to ameliorate their revenue position and to 

provide sufficient level and quality of public goods. It is well known, that sub-national governments have 

certain power to rise the immovable property tax rates with immobile tax base (in the accordance with 

the Theory of Fiscal Federalism propositions, see e.g. Musgrave, 1959 or Oates, 1999). But as mention 

Blöchliger and Petzold (2009a), it will increase the total tax burden, too. According to them, the tax effort 

of sub-national governments could be strengthened by tax sharing without increasing the total tax bur-

den. However, the side effect of tax sharing might appear. If sub-national governments anticipate higher 

portions in shared taxes, they might lose their motivation to seek for other budget resources (the flypaper 

effect might appear, Allers and Vermuelen, 2016). 

 

 

1. STATE OF THE ART 

Sharing the revenues and competences among different government levels belongs to the basic 

principles of the decentralized fiscal systems. The idea of tax revenue sharing is permanently under scru-

tiny in myriad of theoretical and empirical studies for a long time, since the possibilities of decentraliza-

tion of public finance functions were explained in the 1950´s. In earlier works (Morss, 1967; Flowers, 

1988) the attention was paid to the definition of basic relations and principles of tax sharing. Morss 

(1967, p. 424) understands the tax sharing as an arrangement “whereby part of the tax revenue collect-

ed by the federal government are made available to other governments, with no direct stipulation as to 

how they should be used”. Gurumurthi (1998) mentions, that vertical tax revenue sharing is one of the 

most important issues of tax sharing and intergovernmental fiscal relations, too. Tax revenue sharing 

might deal with the vertical, as well as horizontal fiscal imbalances. However, differences in fiscal posi-

tion of sub-national governments due to the unequally distributed tax base over the area are often equal-

ized by intergovernmental grants (Blöchliger and Petzold, 2009a). In fact, similarities among shared tax-

es and unconditional grants are stressed systematically by many authors (e.g. Morss, 1967; Ebel and 

Yilmaz, 2002; Blöchliger and Petzold, 2009a, 2009b; Sharma, 2012). Forasmuch as there was a discus-

sion about the nature and economic impact of shared taxes on local financial autonomy, the Organisa-

tion for economic Co-operation and Development (OECD) and Council of Europe provide “a European 

definition of shared taxes”. According to this definition, in case of shared tax the central government re-

tains the control over the tax rate and tax base and these nonexclusive fiscal resources are financial 

transfers (OECD, 2006). 

According to Blöchliger and King (2006), personal income tax, corporate income tax and value added 

tax are the most common taxes involved to sharing arrangements. As it is obvious from their research, 

that also the value added tax is often employed as shared tax in many countries, Blöchliger and Petzold 

(2009a) discuss about its convenience. They cite the works of McLure (2005) or Martinez-Vazquez 

(2008) who propose a value added tax and sales taxes to be shared, but Blöchliger and Petzold (2009a) 

argues that this praxis is applied more likely in large regional jurisdictions. From this reason, when ana-

lysing the sub-national revenue mix, they analysed the income taxes, with more accent on corporate in-

come tax. They mention portions of central and sub-national tax revenues from income and stress, that 

the income tax is the predominant tax at the sub-national level (in OECD countries). 
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The support of sharing the personal and corporate income taxes is given in the theory, too. According 

to the proposition of the Theory of Fiscal Federalism (Oates, 1972 and 1999), progressive income taxes 

(with mobile tax base) should be collected by the central government level. Thereafter they should be 

shared among governments. The reason, why the income tax should be not assigned to the local gov-

ernment resist in two main reasons. Its sensibility to business cycle and external shocks might affect its 

receipts. In addition, if assigned to local governments, potential undesired tax competition could be 

boosted by local governments. It might lead to migration of the mobile tax base resulting in increase of 

pressure on local budgets, deepening regional disparities or in race-to-the bottom (Razin and Sadka, 

2011).  

In fact, beside intergovernmental grants and transfers, shared taxes present a direct connection be-

tween central and sub-national governments. In the empirical evidence, the extent of revenue from own 

and shared taxes are investigated in many aspects, e.g. the vertical fiscal imbalance (Sharma, 2012; 

Eyruad and Lusinyan, 2013) the importance of own tax revenues due to sub-national responsibility over 

resources, tasks and spending (Bird, 2015), the revenue diversification (Jordan et al., 2017; Propheter, 

2019). It is evident, that through tax sharing, moves in central government tax revenues induce certain 

changes in sub-national government tax revenues. Here the question arises, how do sub-national gov-

ernments react on these changes.  

 

 

2. METHODS AND DATA  

The main research method is econometric regression based on instrumental panel data approach. 

Simultaneous equation model often named as two stage least square model (TSLS or 2SLS) for panel 

data is estimated to avoid the estimation bias evoked by the presence of endogenous explanatory varia-

bles or unobserved heterogeneity in the model described e.g. in Semykina and Wooldridge (2010). En-

dogenous right-hand-side covariates could be correlated with the error term, contrary to the simple panel 

model, where right-hand side variables are assumed to be strictly exogenous. Instruments included to 

the estimation are exogenous and uncorrelated with the error term, but correlated with endogenous vari-

ables. The discussion about the best fit provided at the base of the TSLS, also known as instrumental 

variables models (IV models), is led in plethora of studies (Baltagi and Li, 1992; Baltagi and Liu, 2009, 

Han, 2016).  

TSLS models are usually tested against the OLS estimator using the Hausman test (Null hypothesis: 

OLS estimates are consistent). Sargan over-identification test serves to test the validity of instruments 

(Null hypothesis: all instruments are valid). In instrumental variable models, instruments bear the inter-

est in a lot of studies (Stock and Yogo, 2005; Olea and Pflueger, 2013; Sanderson and Windmeijer, 

2016). Many of them (e.g. Stock and Yogo, 2005; Sanderson and Windmeijer, 2016) describe 

a situation, when Wald test for underidentified instruments is insufficient in the case of multiple endoge-

nous regressors in the equation and as a solution they promote the use of Cragg-Donald test (Cragg and 

Donald, 1993) with reference on Stock and Yogo (2005). In this test, the Cragg-Donald minimum eigen-

value is compared to threshold computed in Stock and Yogo (2005). Two types of tests / two types of 

critical values are on disposal in standard econometric software:  critical values for TSLS bias relative to 

OLS and critical values for desired TSLS maximal size, when running tests at a nominal 5% significance 

level. If the Cragg-Donald minimum eigenvalue exceeds the relative bias or maximal size suggest by the 

test, the null hypothesis of weak instruments is rejected. 

Data are collected for 28 European countries (actual EU members and UK) on the annual base from 

the Eurostat (2021) in the period 1995 – 2019. Dependent variable mirrors the tax revenue of lower 

government levels – local and state (abbreviated as LG and SG, beside it, CG stays for central govern-

ment and GG for general government). Local government level exists in all countries in the question, 

state government level exists in federations as Belgium, Germany and Austria and in Spain with autono-

mous regions. Hence, the “sub-national” stays for “local and state” in federations and “local” in unitary 

states. According to this, the research distinguishes among local and sub-national government tax reve-

nues. Local government tax revenues (LGTaxR) are expressed as total tax receipts of local government 

level. Sub-national government tax revenues (SubGTaxR) include total tax receipts of local and state gov-



  88 

ernment level as sub-national government levels (SubG). LGTaxR is examined separately to filter out the 

influence of federative constitution of mentioned countries.  

Explanatory endogenous (instrumented) variables are central government tax revenues from main 

types of income taxes, which are recommended to be shared - the personal income tax (PIT) and corpo-

rate income tax (CIT). As instrumental variables, macroeconomic and demographic variables as growth of 

GDP per capita, inflation rate, public debt relative to GDP, openness of economy, unemployment rate, 

population growth or dependency ratio were considered. Their description in detail is given in Table 1. 

They refer predominantly on the business cycle phases and redistribution pressures on public budgets. 

As suggests ten Theory of Fiscal Federalism (Oates, 1999), the principle of central stabilization and cen-

tral redistribution should be applied in a federal fiscal system. Thus, instrumental variables have impact 

on central government activities, while central government activities influence sub-national governments 

and their budgets. 
 

 
Table 1. List of variables 

Variable Label Description Source 

Dependent variables 

Sub-national gov-

ernment tax reve-

nue 

SubGTax 

Total tax receipts of Sub-national government - sum of tax 

revenue of the State government (sector S1312) and the Local 

government (sector S1313) in % of GDP. 

Eurostat 

(2021) 

Local government 

tax revenue 
LGTax 

Total tax receipts of the Local government (sector S1313) in % 

of GDP. 

Eurostat 

(2021) 

Endogenous variables 

Central govern-

ment Tax Receipt 

from Corporate 

Income Tax 

CGCIT 
Taxes on the income or profits of corporations as receipts of 

the Central government (sector S1311) in % of GDP. 

Eurostat 

(2021) 

 

Central govern-

ment Tax Receipt 

from Personal 

Income Tax 

CGPIT 
Taxes on individual or household income as receipts of the 

Central government (sector S1311) in % of GDP. 

Eurostat 

(2021) 

Instruments 

Inflation rate Infl 
All-items HICP - annual average rate of change. 

 

Eurostat 

(2021) 

Growth of popula-

tion* 
gPop Population. 

Eurostat 

(2021) 

Growth of GDP per 

capita* 
gGDPpc 

Gross domestic product at market prices (current prices, mil-

lion Eur) per capita. 

Eurostat 

(2021) 

Growth of the 

dependency ratio* 
gDepRat 

Dependency ratio = share of unproductive (aged less than 15 

and over 65 years) on productive (aged from 15 to 64 years) 

population. 

Eurostat 

(2021) 

Unemployment 

rate 
Unempl 

Unemployment rate from 15 to 74 years as % on active popu-

lation. 

Eurostat 

(2021) 

Public debt PubDebt Government consolidated gross debt in % of GDP. 
Eurostat 

(2021) 

Openness Open 
Exports + Imports of goods and services in % of GDP. 

 

Eurostat 

(2021) 

Note: *Growth rate is calculated as (Yt-Yt-1)/Yt-1 

Source: own processing 

 

 

3. RESULTS AND DISCUSSION 

Computing the correlation coefficients among tax revenues of different government levels, the re-

sults unveiled that the central government total tax revenue (CGTaxR) is not correlated with LGTaxR and 



 89 

SubGTaxR (see Tab. 2). Moderate correlation is observed in the case of CGPIT, CGCIT and LGTaxR or 

SubGTaxR (in the case of LGTaxR and CGCIT the correlation is weak, but adding the sub-national state 

level dimension to LGTaxR, the correlation coefficient increases. Beside it, CGPIT and CGCIT are positive-

ly correlated with CGTaxR, thus they create an important part of CGTaxR. From this reason are variables 

of CGPIT and CGCIT involved to the estimation as explanatory variables. 

 

 
Table 2. Correlation coefficients of LGTaxR, SubGTaxR and CG tax items 

 LGTaxR SubGTaxR CGTaxR CGVAT CGEstTax CGPIT CGCIT 

LGTaxR 1.0000 0.8283 0.1430 0.2294 0.2413 -0.3148 -0.1782 

SubGTaxR  1.0000 -0.1182 -0.1092 0.1171 -0.2659 -0.3933 

CGTaxR   1.0000 0.5226 0.4189 0.5809 0.4737 

CGVAT    1.0000 0.1989 -0.0984 0.2270 

CGEstTax     1.0000 0.0207 0.1195 

CGPIT      1.0000 0.0842 

CGCIT       1.0000 

Source: own computation 

 

 

Group means of SubGTaxR and LGTaxR and shares of CIT and PIT on SubGTaxR and LGTaxR in 

1995-2019 are displayed in Fig. 1. It is evident, that SubGTaxR and LGTaxR increase in the monitored 

period, while the shares of CIT and PIT on SubGTaxR and LGTaxR decrease importantly since 2001. That 

signalizes the simultaneous increase of other source of tax revenue.  

 

 
Figure 1. Group means of SubGTaxR, LGTaxR (%GDP) and shares of CIT and PIT on SubGTaxR and LGTaxR in 1995-

2019 
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Source: own processing 

 

 

To compare the evolution of the CIT and PIT within the public sector, group means of CIT and PIT of 

all government levels (CG, SubG and LG) in 1995-2019 are displayed in Fig. 2. The break in 2009 is evi-

dent in all monitored variables, what corresponds with massive financial crisis beating the economies all 

over the Europe (and world). The deepest decrease is observable in the case of CGCIT, while Blöchliger 

and Petzold (2009a) point to its unexpected increase in conditions of higher capital mobility inducing the 

tax competition before the financial crisis. 

Although in the period of financial crisis the same tendencies in all variables are observed (see Fig. 1 

and Fig. 2), the results projected in the Tab. 2 show, that moves of variables in question (CGPIT, CGCIT, 

SubTaxR, LGTaxR) are antagonistic (negative correlation) in the monitored period. 

 

 
Figure 2. Group means of CGCIT, CGPIT, SubGCIT, SubGPIT, LGCIT and LGPIT in 1995-2019 (%GDP) 
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Source: ow processing 

 

 

In the next step of the analysis, the regression analysis is provided. In Tab. 3 results of estimations 

are displayed. First, the estimations with the dependent variable of sub-national government tax reve-

nues are projected using the TSLS. After it, the same procedure is repeated employing the local govern-

ment tax revenues as dependent variable.  

 

 
Table 3. Estimation results 

Dependent 

variable 
SubGTaxR LGTaxR 

Variable estimate significance estimate significance 

constant 
12.0610 

(1.2397) 
*** 

11.0563 

(1.2300) 
*** 

CGPIT 
−0.0941 

(0.1784) 
 

−0.3216 

(0.1770) 
* 

CGCIT 
−2.9205 

(0.5683) 
*** 

−2.2532 

(0.5638) 
*** 

 

R2 0.0670 0.0708 

Hausman test <0.0001 <0.0001 

Sargan test 0.2541 0.1624 

Cragg Donald 

Test (Weak 

instrument 

test) 

minimum eigenvalue 14.1197 minimum eigenvalue 14.1197 

Critical values for desired TSLS maximal 

size, when running tests at a nominal 5% 

significance levelA, B 

size       10%     15%      20%    25% 

value    13.43     8.18     6.40     5.45 

Critical values for desired TSLS maximal 

size, when running tests at a nominal 5% 

significance levelA, B 

size      10%     15%      20%    25% 

value    13.43    8.18     6.40     5.45 

Maximal size is probably less than 10%C Maximal size is probably less than 10% C 

No. of obs. 540 540 

Instruments: PubDebt, Infl, Open 

Notes: *** denotes significance at the 1% level of significance, ** at 5% and * at 10% level of significance. Stand-

ard errors in parentheses. 

A Defined for n=2 and K=3 (n is number of endogenous regressors, K is number of instruments) 

B Test based on critical values for TSLS bias relative to OLS not applicable, critical values not defined for n=2 and 

K=3 

C Test refers on correspondent threshold, if size of 10% is proposed, correspondent value is 13.43 what is inferior 

to Cragg-Donald minimum eigenvalue 14.1197, null hypothesis of weak instruments is rejected. 

Source: own computation 
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According to the results of estimations, the relationship between central government receipts from 

CIT and PIT and tax revenues of sub-national (when considering the federative form of the state) and 

local governments is negative. Though, certain differences in estimated models are evident. In the case 

of the SubGTaxR, the estimate sign of the CGPIT variable is negative, but statistically insignificant, while 

in the LGTaxR model, which is in fact a reduced form of SubGTaxR, the CGPIT variable is statistically sig-

nificant at 10% significance level with the same direction as it is in the case of SubGTaxR. In the case of 

both models, the Hausman test indicated the OLS is not consistent in favour of the TSLS estimation 

technique. Sargan test does not reject the null hypothesis, that all instruments are valid. Additionally, the 

weak instrument test rejects the null hypothesis of weak instruments.  

Several observed facts contribute to the final results. First, it is obvious, that the central government 

level retains a higher part of the CIT and PIT receipts (see Fig. 2). Second, the dramatic decrease of cen-

tral and sub-national government receipts from CIT and PIT in the period of the financial crisis was re-

placed by its gentle increase in next period, but it did not achieve the values that were observed before 

the financial crisis. Lower receipts from CIT and PIT in the sector bring lower amounts shifted to both 

central and sub-national budgets. Third, simultaneously, the share of CIT and PIT on sub-national and 

local tax revenues decreases in the monitored period (see Fig. 1).  

Taking this into account, the estimated negative relationship between the central government por-

tion on shared tax and sub-national governments tax revenues signalizes, that sub-national governments 

sought for other taxable resources and generated the additional revenue, what has increased their total 

tax revenues significantly. In fact, the correspondent increase of the sub-national revenue from real es-

tate tax is registered since 2010 (see Fig. 3). In many EU countries, the real estate tax belongs to tax 

revenues with stabile yield and it is very important budgetary and taxation tool at the sub-national level 

(Maličká, 2017). 

 

 
Figure 3. Group means of SubG and LG Real Estate Tax Revenues (%GDP) 

       

            

Source: ow processing 

 

 

The impetus for seeking for additional tax resources and thus increasing the sub-national and/or lo-

cal tax revenues might resist in several points. First, the fiscal decentralization as a part of public sector 

and tax reforms has influenced importantly the local economies. In the sample, there is a near half share 

of countries, which have overcome the process of the transition from the centrally-planed economies to 

the marked-oriented ones. The process of the transition there had begun in 1990´s, proceeded in earlies 

2000´s and has influenced both private and public sector (Abed and Davoodi, 2000; Verheijen, 2007). 

Public sector and public finance (and tax) reforms were realized including the fiscal decentralization. 

Under the fiscal decentralization, sub-national governments are beneficiaries of two types of tax reve-

nues – revenues from shared taxes and own taxes. In the case of shared taxes, sub-national levels of 

government have not power to set tax rates (Blöchliger and King, 2006). Tax rates are set by parliament, 

which also decides about the shares yearly or the shares are given by law at the base of fix criteria. Con-



 93 

trary, sub- governments can operate in terms of own taxes. In this research, the heterogeneous period 

caused the overall decrease of tax receipts from CIT and PIT at all governments levels. Expecting certain 

cuts in CIT and PIT and in aim to compensate them, sub-national governments increased the revenue 

from the real estate tax rates more evidently in the period immediate to financial crisis, while the fiscal 

decentralization allowed them to manipulate the rates during the whole monitored period. It has caused 

the desired increase of sub-national tax revenues. 

Second, the heterogeneity of the period could not be omitted. As it was mentioned hereinbefore, the 

monitored period covers the transition of post-communist economies. Beside it, the impact of the finan-

cial crisis in 2007-2008 cannot be neglected. Both this factors required the central government interven-

tion to the economy. It is obvious, that to provide the government interventions, the creation of additional 

resources at the central government level is needed against the shift of resources to lower governments 

levels. In the case of the financial crisis, which influenced almost all countries in the sample, the realiza-

tion of the redistribution and stabilization function of public finances was provided centrally (as promotes 

Musgrave, 1959; Oates 1972, 1999; Ebel and Yilmaz, 2002), because decentralized activities in the 

field of macroeconomic stabilization and redistribution covering the whole economy could result in over-

all destabilization of the economy. In the case of the transition process, government interventions in the 

field of infrastructure and basic reforms were necessary. Beside it, many of post-communistic countries 

suffered from economic depression in the beginning of their transition. Thus, regarding the monitored 

period, centrally provided interventions are counter the shift of additional tax resources to lower govern-

ment levels (e.g. increase of shares on CIT or PIT), what is strengthened by the decrease of receipts from 

CIT and PIT in the economy. This contributed to the sub-national seeking for other tax resources, too. 

 

 

CONCLUSION  

In decentralized fiscal systems, where vertical fiscal imbalances are frequently present, certain co-

moves of revenues of different level public budgets are expected and depend on the tax policy applied 

over the area. Shared taxes present an interface among different government levels´ budgets. They in-

fluence sub-national budgets in an important way and determine the fiscal behaviour of sub-national 

governments. The increase of the revenue from shared tax in sub-national budgets can make the sub-

national governments unmotivated to seek for own resources, while its decrease can bring them to situa-

tion, when they should get out of their comfort zone and raise own taxes. In fact, the fiscal behaviour of 

governments on all levels are influenced by concrete economic circumstances at the time. Intuitively, 

central government and sub-national governments should react on a variety of external and internal im-

pulses. 

The paper examines the co-move of the sub-national and/or local government tax revenue and cen-

tral government receipts from income (shared) taxes employing the instrumental variable panel model 

based on the two stage least square estimator. Income taxes are in the focus, because they refer on the 

optimal design of the shared tax (proposed by the Theory of Fiscal Decentralization). On the sample of 28 

European countries (EU and UK) in the period of 1995-2019 the negative relationship is observed. The 

portion of shared tax in sub-national tax revenues decreased, as well as decreased the total receipt of 

income taxes after the financial crisis. However, in the monitored period the increase of sub-national tax 

revenue is observed, when sub-national governments sought for other taxable resources and generated 

the additional tax revenue in line with the arrangements of the fiscal decentralization and in line with 

expecting cuts in income taxes due to crises and centrally provided government interventions.  

The challenge of all fiscally decentralized schemes of public finances resists in the optimal degree of 

fiscal decentralization knowing that certain taxes are better suited for tax decentralization than others. 

Additionally, they have to be able to react on changing economic circumstances, as well as to exogenous 

factors. It is evident, that the ability of sub-national governments to deal with shocks in economy is lim-

ited, but the generosity of the central government can reduce their motivation in source seeking. The 

proper activity of sub-national government in the field of taxation is preferred to increase of its transfer 

dependency on the central government and this assertion will be under scrutiny as long as the taxes and 

fiscally decentralized systems will exist. 
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 Climate change is one of humanity's most significant challenges in the 21st 

century, directly affecting ecosystems, environmental resources, and human 

life. Besides, the evolution of the Covid-19 pandemic and various crises have 

significantly impacted Vietnam's sustainable development goals. Vietnam is 

a country that is firmly committed to the implementation of sustainable de-

velopment goals through the issuance of the Vietnam sustainable develop-

ment strategy in 2030. Vietnam is one of the five countries most severely 

affected by global climate change, affecting directly sustainable development 

in Vietnam for the following years. Thus, the article aims to determine the key 

factors influencing sustainable development and propose policy applications 

for meeting sustainable development goals. In addition, the article over-

viewed the situation of sustainable development in Vietnam from 2011 to 

2020 based on qualitative and quantitative methods to process data through 

SPSS 20.0 software. The authors surveyed 400 leaders and other people 

working for 40 provinces in Vietnam. This study used descriptive statistical 

tools, measuring scales with Cronbach's Alpha, exploratory factor analysis, 

confirmatory factor analysis, and regression analysis. Finally, the article's 

novelty identifies three key factors affecting sustainable development with a 

significance of 1.0 percent. The original study recommends policymakers and 

managers of provinces in sustainable economic development, socially sus-

tainable development, and environmentally sustainable development. Three 

factors are critical and indispensable for sustainable development in Vi-

etnam. And this is also a significant scientific research result in a period when 

the world has many complicated changes. 
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INTRODUCTION 

Vietnam is gradually achieving many achievements in the country's sustainable development. How-

ever, the evolution of the Covid-19 pandemic and various crises have significantly impacted Vietnam's 
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sustainable development goals. It can be clearly seen that, over the years, we have successfully imple-

mented several tasks toward sustainable development. However, the achievements and progress are not 

commensurate with the country's potential. The level of economic development is still low compared to 

other countries and even some countries in the region. Looking at three aspects of sustainable growth: 

economic, social, and environmental, it is clear that there are still many issues that need to be resolved. 

The macro-economy is not very stable. There are unstable factors, economic sectors have not fully 

developed their capacity, have not really been equal, and have peace of mind in business investment. The 

management mechanism and distribution policy are unreasonable, do not promote saving, increase 

productivity, and stimulate investment and development (Chami, 2021). The financial and banking system 

is slow to innovate, with limited operational quality. Despite many efforts, there is currently no significant 

change in the innovation and development of state-owned enterprises. 

The quality of education and training has not yet met the development needs, especially the training 

of highly qualified human resources is still limited. The curriculum, content, and teaching and learning 

methods are outdated and slow to innovate; The training structure is not reasonable between fields and 

professions. Cultural development has not been commensurate with economic growth. Cultural manage-

ment is still inadequate; the cultural environment is infringed and unhealthy; social evils and the penetra-

tion of harmful products and services degrade morality, especially among youth and adolescents, at a wor-

rying rate (Nogueira et al., 2022; Younis & Chaudhary, 2017). 

The formulation of laws and policies on environmental protection is still lacking and slow, the imple-

mentation is not strict, and the effectiveness and efficiency are still low. The environment in many places 

continues to degrade. Some areas have reached an alarming level (United Nations, 2021; Limskul & Hoa, 

2013; Goosen, 2012). There are no practical solutions to climate change; the consequences of natural 

disasters are still heavy; deforestation and forest fires continue to occur. Water, soil, and air pollution are 

still severe in some places. Many resources have not been mobilized to protect the ecological environment 

and people's living environment. 

 

 

1. LITERATURE EMPIRICAL REVIEW 

 

1.1 Sustainable development (SD)  

Sustainable development is an integrated, multi-sectoral, and interdisciplinary development method 

into an action program with more specific and transparent criteria. Sustainable development is inevitable 

and a noble goal of the development process (Parkin et al., 2003; Atisa & Zemrani, 2021). It is a process 

of operating at the same time three development aspects: sustainable economic growth, prosperous, eq-

uitable, and stable society, diverse culture and healthy environment, and sustainably maintained natural 

resources (Adejumo, 2020; Allen et al., 2020). Therefore, the complete system of ethical principles for 

sustainable development includes principles of sustainable development in all "three legs" of economy, 

society, and environment (Chai et al., 2021; Disano, 2001; Hjorth & Bagheri, 2006). Sustainable develop-

ment is defined as development that meets the needs of the present generation without compromising 

the ability of future generations to meet those needs on a coherent and harmonious balance between 

economic growth, solving social problems, and environmental protection (Moran et al., 2008; Sneddon et 

al., 2006; Babanyara et al., 2010). Sustainable development is a development process with a close, a 

good, and pleasant combination of three aspects: economy, society, and environment, with specific con-

tents as follows:  

 

 

1.2 Sustainable economic development (SED) 

Sustainable economic development is the process of achieving stable and regular economic growth, 

ensuring macroeconomic stability such as inflation, interest rates, and government debt, and ensuring the 

balance of trade, quality investment, and high productivity through improving the content of science and 
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technology in production, without harming society and the environment (Phimphanthavong, 2014; Parris 

& Kates, 2003). Thus, the authors proposed the hypothesis below. 

 

H1: Sustainable economic development (SED) affects sustainable development (SD). 

 

 

1.3 Socially sustainable development (SSD) 

Social development is crucial to progress and social justice; it eliminates hunger, reduces poverty, and 

solves employment problems (Pearce & Atkinson, 1998; Nourry, 2008; Kates et al., 2005). Socially sus-

tainable development is developed to ensure social justice, eliminate the need and reduce poverty, create 

jobs, increase incomes for workers, and ensure that people can access essential services such as health 

care and education without harming the economy and the environment (Wilson et al., 2007; Greiner, 

2010). Thus, the authors proposed the hypothesis below. 

 

H2: Socially sustainable development (SD) affects sustainable development (SD). 

 

 

1.4 Environmentally sustainable development (ESD) 

Environmentally sustainable development is the rational use of natural resources, maintaining a sta-

ble resource base, and avoiding over-exploitation of renewable resource systems (Herman, 1992; Gao, 

2001; Davis, 2016). Ecologically sustainable development needs to preserve biodiversity, atmospheric 

stability, and other ecological activities, limit environmental pollution, including urban and industrial pollu-

tion, manage and treat solid and hazardous waste well, and prevent and minimize the impacts of climate 

change and natural disasters (Goklany, 2007; Islam & Jolley, 1996; Jabareen, 2008; Auriacombe & Van, 

2021). Thus, the authors proposed the hypothesis below. 

 

H3: Environmentally sustainable development (ESD) affects sustainable development (SD). 

 

 

 

Figure 1. A research model for critical factors affecting the sustainable development  

Source: Authors' proposed 

 

 

Figure 1 shows factors affecting the development of digital banking and the business efficiency of 

commercial banks in Vietnam. Three factors include Sustainable economic development (SED), Socially 

sustainable development (SSD), and environmentally sustainable development (ESD). The authors had 

proposed the hypothesis mentioned above three. 
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2. METHODOLOGY AND DATA 

Based on dialectical materialism and historical materialism, the study uses many different methods 

and steps precisely: 

Step 1: Systematic approach and analysis: mainly used in studying constitutive factors, characteristics, 

factors affecting sustainable development, indicators, constituent criteria, and factors that influence sus-

tainable development (Hair et al., 2021). 

Step 2: Methods of statistical synthesis, comparison, and induction: These methods are mainly used 

in studying lessons learned, analyzing the current situation of sustainable development, and proposing a 

system of solutions and recommendations related to sustainable development regarding the completion 

of the elements of sustainable development (Hair et al., 2021). 

Step 3: Expert method: in-depth interviews with scientists and provincial leaders on sustainable devel-

opment issues. 

Step 4: Method of sociological investigation: To clarify the factors derived from sustainable develop-

ment considered from the perspective of economic management, in the study, two groups of subjects were 

surveyed: leaders and leaders belonging to all economic sectors in 40 provinces and cities. The second 

group is experts in the field of management and lecturers in the field of sustainable development at Viet-

namese universities (Hair et al., 2021). 

Each method has different advantages and disadvantages, so when using the above research meth-

ods, they will support each other in clarifying theoretical and practical issues related to sustainable devel-

opment (Hair et al., 2021). 

Step 5: Secondary data: Data are mainly from documents and documents of the Party, Government, 

ministries related to national sustainable development, reports on national sustainable development of 

organizations such as WB, reports of Vietnam, Central Institute for economic management, General Sta-

tistics Office and specialized agencies under Provincial People's Committee, other documents related to 

the topic, relevant websites other. 

Step 6: Primary data: Information and data obtained through the survey by questionnaire for two 

groups: (1) Leaders of all economy sectors and economic sectors in 40 provinces and cities; (2) The second 

group is experts in the field of management and lecturers teaching in the field of sustainable development 

at Vietnamese universities. Specifically: the author's team distributed 400 questionnaires, and the results 

collected 355 valid votes (Hair et al., 2021). 

Although the more significant the sample size, the better, the sample size used for the study depends 

on many factors. The research team determined the survey sample size for the groups was 400 because 

based on the factor analysis model that will be used for calculation, the exploratory factor analysis (EFA) 

model. Accordingly, the survey sample size is based on the minimum level (50) and the number of variables 

included in the analysis of the model, with the ratio of the number of samples to an analyte variable of 

10/1, 5 scales, 15 observed variables, while taking into account the expected response rate. Therefore, 

according to the analytical selection model, the sample size is guaranteed to be representative enough 

(Hair et al., 2021). 

Step 7: Regression Analysis: Regression analysis is a statistical analysis to determine the cause-and-

effect relationship between dependent and independent variables. The regression analysis model will de-

scribe the form of the relationship and thereby help predict the value of the dependent variable when the 

value of the independent variable is known. Therefore, to identify and measure and evaluate the influence 

of sustainable development factors from the Cronbach's Alpha test and EFA factor analysis above. 
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3. EMPIRICAL RESULTS 

 

3.1 Analysis situation of sustainable development in Vietnam 

Vietnam has issued a Strategy for Sustainable Development for 2011 - 2020 with the aim of 

sustainable and effective growth, progress, social justice, protection of natural resources and the 

environment, and stability. Socio-political stability protects national independence, sovereignty, unity, and 

territorial integrity. 

Vietnam is one of the countries that has made great efforts and has achieved many achievements on 

the journey of sustainable development. In 2018, Vietnam ranked 69/190 in terms of business 

environment rated by the World Bank; ranked 77/140 in terms of competitiveness (assessment of the 

World Economic Forum WEF), and ranked 54/162 countries in the Top 30% of leading countries in 

sustainable development (only behind Thailand in ASEAN). Vietnam has promulgated a national program 

on sustainable development, established the National Council on Sustainable Development, and enhanced 

competitiveness. 

The monitoring and evaluation indicators of sustainable development in Vietnam for the period 2011-

2020 include general indicators (green GDP, human development index, environmental sustainability 

index); Economic indicators (effective use of investment capital, social labor productivity, reduction of 

energy consumption to produce a unit of GDP, consumer price index, current account...); Social indicators 

(poverty rate, unemployment rate, percentage of trained laborers working in the economy, the sex ratio at 

birth, inequality coefficient in income distribution, etc.; Indicators on natural resources and environment 

(the rate of forest cover, the percentage of protected land, the area of degraded land... 

Vietnam has promulgated a sustainable development strategy aiming at sustainable and effective 

growth, progress, social justice, protection of natural resources and the environment, and maintaining 

socio-political stability. Association firmly protects national independence, sovereignty, unity, and territorial 

integrity. 

Economically, it is necessary to maintain sustainable economic growth, implement green change, 

develop clean energy and renewable energy, perform sustainable production and consumption, ensure 

food security, develop agriculture and rural areas sustainably, and develop regions and localities. Economic 

growth in the 2016-2020 period will average 7%/year, bringing the annual per capita income as a 

percentage of GDP to $3,200-3,500 (compared to $2,100 in 2015). Inflation kept below 5%. 

Society focuses on promoting poverty reduction sustainably; create decent jobs; The rate of poor 

households decreased by 2%/year on average, especially in poor districts, it fell by over 4%/year. Making 

progress and social justice; well implement social security policies; In 2014, 1.4 million people were 

participating in social insurance, over 8.5 million people in unemployment insurance, and over 72% of the 

population participating in health insurance. People's lives are improved. Per capita income reached 2,052 

USD/person (2014). The average life expectancy reached 73.5 years (2015). Accomplish multiple 

Millennium Goals. Stabilize the population size, improve and raise the population's quality; develop a 

culture in harmony with economic development, building and developing Vietnamese families; sustainable 

development of urban areas, construction of new rural areas, reasonable distribution of population and 

labor by regions. 

Environment combating degradation, effectively and sustainably using land resources; water 

environment protection and sustainable use of water resources; rational exploitation. Besides, economic 

and sustainable use of mineral resources; protect the marine, coastal, and island environment and develop 

marine resources; forest protection and development; reduce air and noise pollution in big cities and 

industrial zones. 

In conclusion, sustainable development is the development that meets the needs of the present 

generation without compromising the ability to meet the needs of the current generation, and the 

requirements of future generations based on a close and harmonious combination of economic growth 

and assurance of social progress, and environmental protection. This is a general definition, highlighting 
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the most critical requirements and goals of sustainable development, suitable to the conditions and 

situation in Vietnam. 

 

 

3.2 Analysis of descriptive statistics and Cronbach’s Alpha 
 

 
Table 1. Descriptive statistics and Cronbach’s Alpha for factors affecting the sustainable development in Vietnam 

Code Contents Mean 

Cronbach's 

Alpha if Item 

Deleted 

Cronbach’s 

Alpha 

SD1 Sustainable economic development 3.1099 0.893 

0.938 SD2 Socially sustainable development 3.1042 0.927 

SD3 Environmentally sustainable development 3.1099 0.907 

SED1 

Gradually reduce the consumption of energy and other 

resources through saving technology and changing life-

styles 

3.2423 0.955 

0.956 

SED2 
Changes in consumption demand do not harm biodiver-

sity and the environment 
3.1577 0.943 

SED3 
Equality in access to resources, living standards, health 

services, and education 
3.0930 0.943 

SED4 

Hunger eradication and absolute poverty reduction; 

clean technology and industrial ecology (recycle, reuse, 

reduce waste, regenerate used energy) 

3.1408 0.928 

SSD1 
To stabilize the population and develop rural areas to 

reduce the pressure of migration to urban areas 
3.4648 0.861 

0.901 

SSD2 
To reduce the negative impact of the environment on 

urbanization 
3.5352 0.864 

SSD3 
Improve education, eliminate illiteracy; protect cultural 

diversity 
3.4479 0.884 

SSD4 

Gender equality, paying attention to gender needs and 

interests; increasing public participation in decision-

making processes 

3.4085 0.882 

ESD1 
Efficient use of resources, especially non-renewable re-

sources 
2.4028 0.759 

0.832 

ESD2 
Development does not exceed the load-bearing thresh-

old of the ecosystem 
3.2845 0.770 

ESD3 
Protect biodiversity, protect the ozone layer; control and 

reduce greenhouse gas emissions 
2.5775 0.816 

ESD4 

Closely protect sensitive ecosystems; reduce waste dis-

charge, overcome pollution (water, gas, soil, food, and 

drink), improve and restore the environment of polluted 

areas 

3.2197 0.810 

Source: Authors collected and processed from SPSS 20.0 

 

 

 Table 1 shows that factors affecting the sustainable development in Vietnam and all items have a mean 

value of around 3.0. Besides, the standard deviation has a value of approximately 1.0.  
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3.3 Testing factors affecting the development of digital banking and the business  

       efficiency 
 

 
Table 2. Testing exploratory factor analysis for factors affecting sustainable development in Vietnam  

Code 

Component 

Sustainable eco-

nomic develop-

ment (SED) 

Socially sustaina-

ble development 

(SSD) 

Environmentally 

sustainable devel-

opment (ESD) 

Sustainable devel-

opment (SD) 

SED4 0.976    

SED3 0.956    

SED2 0.946    

SED1 0.875    

SSD3  0.972   

SSD2  0.925   

SSD1  0.800   

SSD4  0.767   

ESD4   0.839  

ESD2   0.837  

ESD1   0.824  

ESD3   0.785  

SD2    0.954 

SD3    0.946 

SD1    0.939 

Source: Authors collected and processed from SPSS 20.0 

 

 

Table 2 shows that testing exploratory factor analysis for factors affecting sustainable development in 

Vietnam makes four components. Component 1 is sustainable economic development (SED); Component 

2 is socially sustainable development (SSD); Component 3 is Environmentally sustainable development 

(ESD). Component 4 - One independent variable is sustainable development (SD). 

 

 
Table 3. Testing factors affecting the sustainable development in Vietnam  

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients t Sig. 
Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

 

(Constant) 0.235 0.217  1.082 0.280   

SED 0.255 0.045 0.261 5.695 0.000 0.873 1.146 

SSD 0.404 0.058 0.354 6.919 0.000 0.701 1.427 

ESD 0.233 0.077 0.155 3.044 0.003 0.709 1.410 

a. Dependent Variable: SD 

Source: Authors collected and processed from SPSS 20.0 

 

 

Table 3 shows three factors affecting sustainable development in Vietnam with a significance of 1.0 

percent. Besides, component 2 is socially sustainable development involving mostly intensely with a value 

of 1.0 percent with standardized coefficients is 0.354. These results showed that Sustainable social 

development is an aspect of sustainable development and content of socialist construction, including 

social structure, living conditions, people's quality of life, social justice, and social justice. Social relations, 

institutions, and social management mechanisms equally meet people's increasing needs both in the 

present and future.  
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Sustainable social development is assessed mainly through two fields economy and environment. That 

is, a sustainable society depends on positive economic changes and the assurance of legal and 

environmental factors environment, while simultaneously impacting economic development and the 

environment. Therefore, raising awareness, especially for leaders of advisory agencies and agencies 

performing state management tasks on the economy and environment, is very necessary. Only when 

understanding the relationship between economic development management and environmental 

management, can the goal of sustainable development be realized. 

 

 

3.4 Result discussion 

Sustainable development must simultaneously achieve the following three essential criteria: 

(A) Sustainable economic development is a fast, safe, and quality development. Economically 

sustainable development requires the result of a financial system in which the opportunity to access 

resources is facilitated, and the right to use natural resources for activities and the economy is shared 

equally. The focus here is on creating common prosperity for all, not just on bringing profits to the few, 

within the allowable limits of the ecosystem and without infringing on the rights of the people, essential 

humans. Besides, the economic aspect of sustainable development includes several primary contents: 

Firstly, gradually reducing the consumption of energy and other resources through saving technology and 

changing lifestyles; Second, changes in consumption demand do not harm biodiversity and the 

environment; Third, equality in access to resources, living standards, health services, and education; 

Fourth, hunger eradication and absolute poverty reduction; Fifth, clean technology and industrial ecology 

recycle, reuse, reduce waste, regenerate used energy. 

Moreover, a sustainable economy needs to meet the following requirements: (1) Having high GDP 

growth and GDP per capita. Developing countries in current conditions need GDP growth of about 5%/year 

to see signs of sustainable economic development. High-income developed countries still have to keep the 

growth rate. The poorer the low-income countries, the higher the growth rate must be. GDP structure is 

also a criterion for assessing sustainable economic development. Only when the share of industry and 

services in GDP is higher than that of agriculture can growth be sustainable. Economic growth must be 

growth with high efficiency, not accepting growth at all costs. 

(B) Social sustainable development is assessed by the Human Development Index (HDI), income 

equality coefficient, education indicators, health, social welfare, and cultural enjoyment. In addition, social 

sustainability guarantees a harmonious social life; there is equality between social classes and gender 

equality; the gap between rich and poor is not too high and tends to close; The difference in living standards 

between regions is not significant. 

Socially sustainable development focuses on equity, and society always needs to create favorable 

conditions for the field of human development and strive to allow everyone to develop their own potential 

and conditions good life. Thereby, for social justice and human development, HDI is the highest criterion 

for social development, including per capita income, people's intellectual level, education, health, life 

expectancy, and enjoyment of culture and civilization. Sustainable social development includes many main 

contents: Firstly, stabilizing the population, developing rural areas to reduce the pressure of migration to 

urban areas; Second, reducing the negative impact of the environment on urbanization; Third, improving 

education, eliminating illiteracy; Fourth, protect cultural diversity; Fifth, gender equality, paying attention 

to gender needs and interests; Sixth, increasing public participation in decision-making processes. 

(C) Environmentally sustainable development. The process of industrialization, modernization, 

development of agriculture and tourism, urbanization, and new rural construction... all affect the 

environment and negatively affect the environment and natural conditions. Environmental sustainability is 

when using those natural elements, the quality of the human living environment must be ensured. It 

ensures the purity of air, water, land, geographical space, and landscape. The quality of the above factors 

should always be respected and regularly assessed and verified according to national or international 

standards. 
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Resources at a specific limit allow the environment to continue to support living conditions for humans 

and other living things on earth. Exploit and rationally use natural resources, protect the environment and 

improve the quality of the living environment. Environmentally sustainable development requires us to 

maintain a balance between preserving the natural environment and exploiting natural resources for the 

human benefit to support the exploitation of natural resources. 

Environmentally sustainable development includes the following primary contents: Firstly, to 

effectively use natural resources, especially non-renewable resources; Second, development does not 

exceed the load-bearing threshold of the ecosystem; Third, to protect biodiversity, protect the ozone layer; 

Fourth, to control and reduce greenhouse gas emissions; Fifth, closely protect sensitive ecosystems; Sixth, 

to reduce emissions, overcome pollution (water, gas, soil, food), improve and restore the environment in 

polluted areas. 

 

 

CONCLUSIONS 

Vietnam has synchronously implemented many solutions to promote sustainable development and 

achieved many significant achievements such as stable macroeconomics, and economic growth of 

Vietnam is maintained at a high level, the quality of growth is improved. Moreover, sustainable 

development is both an urgent need and an inevitable trend of the social development process. This study 

used descriptive statistical tools, measuring scales with Cronbach's Alpha, exploratory factor analysis 

(EFA), confirmatory factor analysis (CFA), and regression analysis. The research results showed three 

factors affecting sustainable development in Vietnam by surveying 400 leaders working for 40 provinces 

and other people in Vietnam. Finally, the article's novelty identifies three key factors affecting sustainable 

development with a significance of 1.0 percent.  

However, Vietnam needs to continue investing heavily in improving human resources quality. Focus 

on improving the quality of life for the poor, remote, and isolated areas, both physically and mentally, to 

achieve the Millennium Development as committed to human development.  

(A) Improve growth quality, and ensure macroeconomic stability, primarily financial and monetary 

policies. Transforming the growth model mainly based on breadth to a harmonious combination of breadth 

and depth based on exploitation, efficient use of natural resources, and advanced scientific and 

technological achievements to increase productivity. labor productivity and improve the competitiveness 

of goods and services.  

(B) Stabilize the population size, improve and raise the quality of the population; develop a culture in 

harmony with economic development, building and developing Vietnamese families; building new 

countryside, rationally distributing population and labor by region; improve the quality of education and 

training to raise the people's intellectual level and professional qualifications in line with the requirements 

of national, regional and local development.  

(C) The State strengthens measures to combat degradation, effectively and sustainably use land 

resources, water environment protection, and sustainable use of water resources. Rational exploitation, 

economic and sustainable use of mineral resources; protect the marine, coastal, and island environment 

and develop marine resources; forest protection and development; reduce air and noise pollution in big 

cities and industrial zones. 
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 Corruption and money laundering are phenomena that often co-occur in prac-

tice and are so closely linked that it is sometimes difficult to separate one 

from the other. Corruption, on the one hand, causes money laundering, while 

at the same time, money laundering strengthens corruption. The research 

carried out in this paper aimed to clarify the relationship between money laun-

dering and corruption, and their relationship was analyzed using the panel 

method. Six countries are included in the research sample: Italy, Croatia, Slo-

vakia, Slovenia, Germany, and Sweden, and the research period is from 2011 

to 2020. The research results show a positive and statistically significant re-

lationship between corruption and money laundering. The results of the re-

search suggest that the increase in activities aimed at preventing money laun-

dering will result in a decrease of corruption. These results indicate that the 

efforts of various international and national organizations are justified to pro-

mote and improve the money laundering prevention system, as the fight 

against this phenomenon has a positive effect on the reduction of corruption 

at the same time. It is undoubtedly necessary to continue to promote and 

improve transparency in the anti-money laundering system since the in-

creased transparency of the system implies a reduced possibility of corruption 

among all stakeholders involved in the anti-money laundering system. Accord-

ing to our knowledge, this area is still under-researched, and this paper con-

tributes to clarifying the interrelationship between money laundering and cor-

ruption. Indeed, it should be pointed out that there is room for further re-

search in which a larger sample could be included, and the analysis could be 

extended to more countries. Also, due to their harmful and destructive influ-

ence on all social structures, the relationship between these phenomena will 

continue to occupy the attention of scientists and will be the subject of re-

search interest in the future. 
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INTRODUCTION 

The symbiotic relationship between corruption and money laundering has long been recognized in the 

scientific community (Chaikin and Sharman, 2009) and has been the subject of numerous studies on eco-

nomic crime, organized crime, and white-collar crime. Corruption and money laundering are so intertwined 

that it is difficult to distinguish one from the other. Not only do they appear almost simultaneously in prac-

tice, but corruption causes money laundering, and money laundering strengthens corruption. In other 

words, the presence of one creates fertile ground and enhances the realization of the other (Ahmad. 2019). 

The World Bank also points out that corruption and money laundering are related phenomena that feed 

and complement each other (World Bank, 2007). Money laundering and corruption schemes are inextri-

cably linked, with corruption being used either as a “means to an end or as an end in itself” (Mugurura, 

2016, 74). Therefore, corruption can be seen both as a cause and as a purpose per se since the laundered 

property represents either the property benefit acquired by a criminal offense or the placement of the 

illegally obtained property benefit into the legal system was facilitated (by paying bribes) by corrupt officials 

(Goredema, 2004). 

Corruption generates illegal funds that are transformed into legal ones through various money laun-

dering schemes. As one of the fundamental features of both phenomena, it can be pointed out that they 

are challenging to detect and consequently difficult to investigate. Both phenomena have a destructive 

effect on social structures, and it is estimated that money laundering and corruption account for 2-5% of 

the global gross domestic product (Sanyal and Samanta, 2011). The question arises whether money laun-

dering is a by-product of corruption or whether corruption is a predicate crime for money laundering. Many 

criminal acts are driven by the same goal, which is the acquisition of material benefits. In order to conceal 

the illegal origin of the property benefit and create the apparent legality of its realization, it is necessary to 

go through the money laundering process. Money laundering is, therefore, an ex-ante and ex-post phenom-

enon associated with corruption. To minimize the probability of its detection, corruption requires money 

laundering (trigger effect), while, on the other hand, money laundering enables the re-implementation of 

laundered corrupt money into legal flows (multiplier effect). Also, corruption can serve as an effective 

means of increasing the likelihood that anti-money laundering activities will be ineffective. Namely, it is 

possible to corrupt financial institutions to prevent the detection of money laundering (accelerator effect) 

(Barone, 2019). 

It is clear from the above that corruption is a predicate criminal offense of money laundering, while 

money laundering is not (always) a necessary by-product of corruption since smaller sums of money do not 

require "laundering" because there is no investment, given that they are (most often) spent on the current 

needs of the recipient, without causing suspicion of increased consumption. The connection between cor-

ruption and money laundering was also investigated by Teichmann (2020), who points out that measures 

to prevent money laundering are essential in the fight against corruption, but also states that a combina-

tion of different measures and more rigorous punishment for corrupt behavior is needed. In his work, Mu-

garura (2016) also highlights the strong connection between these phenomena and emphasizes the im-

portance of the action of international supervisory institutions in the fight against corruption and money 

laundering because the practice has shown that without the intervention of supervisory institutions, some 

national governments become the main generator of corruption and money laundering through their poor 

political management. Chaikin (2008) tried to demystify the relationship between corruption and money 

laundering by analyzing the legal regulations in this area and pointed out the lack of empirical data on 

these phenomena so that they could be studied in more detail. In this paper, the authors try to contribute 

to clarifying the relationship between these two phenomena and investigate the interrelationship between 

corruption and money laundering. Using the panel method, the authors investigate the relationship be-

tween corruption and money laundering, and six countries are included in the research sample: Italy, Cro-

atia, Slovakia, Slovenia, Germany, and Sweden in the period from 2011 to 2020. 

The paper is structured as follows. After the introductory part, the theoretical part of the paper deals 

with the phenomena of corruption and money laundering. It presents previous research on the relationship 

between corruption and money laundering. The sample and research methodology are discussed in the 

second chapter, and the results and discussion are presented in the third chapter. The last part of the 

paper brings concluding considerations on the relationship between corruption and money laundering. 
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1. THEORETICAL FRAMEWORK 

In this chapter, the authors theoretically deal with the phenomena of corruption and money laundering 

and present previous research on the relationship between corruption and money laundering. 

 

 

1.1 Corruption and money laundering phenomena 

The phenomenon of corruption is difficult to define, and numerous authors emphasize the lack of an 

official, globally accepted common definition (Saana et al., 2021, p. 7; Peurala 2011, p. 325; Peurala and 

Muttilainen 2015, p. 14). According to Transparency International, corruption can be defined as "the abuse 

of (entrusted) power for private gain." Corruption has a destructive effect on all social structures because, 

on the one hand, it undermines trust in the work of public services, weakens democracy, and negatively 

affects economic development. On the other hand, it worsens poverty and encourages social stratification 

and divisions (Transparency International, 2022). Corruption as a form of economic crime implies a rela-

tionship of reciprocity between the involved parties because all involved stakeholders profit through cor-

ruption. Corruption presupposes a cumulative intertwining of positions of power/responsibility, abuse (of 

positions), and realization of personal gain (Peurala and Muttilainen, 2015, p. 14). 

Given that corruption can generate (substantial) funds whose origin must be concealed by money 

laundering (Chaikin, 2008), thas money laundering represents a "conveyor belt" of corruption, i.e., a pro-

cess in which illegally acquired money must be given an apparently legal origin (Levi and Reuter, 2006). 

The above best illustrates the flagrant nature of their relationship, which is mutually stimulating and sus-

tainable. One of corruption's fundamental (ubiquitous) modalities is generally considered bribery (Peurala, 

2011). However, it should be pointed out that corruption is not synonymous with bribery because the latter 

modality is narrower and more direct than corruption. Bribery is most often paid in cash because it leaves 

no traces (Mugarura, 2016, 75). It is closely related to money laundering since the real benefit from cash 

transactions is realized by implementing cash in the financial system. As a result of the above, it is clear 

that corruption can generate illegal profits that need to be laundered, but it also qualifies as a predicate 

crime for money laundering (Chaikin and Sharman, 2009; Mugarura, 2016). However, a bribe does not 

necessarily have a property value. It can be a trip, a discount on products, a favor to a friend, or favoritism 

(Peurala and Muttilainen, 2015). 

Besides bribery, corruption can take several other forms, such as illegal favoritism or influence ped-

dling. Corruption can be classified in many different ways. The most important distinction between corrup-

tion is that between private and public corruption. Private corruption (so-called corporate corruption) can 

be defined as a process in which illegal payments are made to private parties. It is often characterized by 

the payment or acceptance of a kickback or commission by an individual who is in the non-governmental 

sector. The goal is simply to induce the individual receiving the bribe to act in a manner favorable to the 

bribe giver without considering the interests of his employer, principal, fiduciary, or client (Chaikin, 2008; 

Barone et al., 2019). The classic definition of corruption in the public sector is "abuse of public office for 

private gain" (Svensson, 2005, p. 20). An illegal payment is usually directed or made to a recognizable 

public official in public corruption. The usual division of public corruption is into petty and grand corruption. 

Cuervo-Cazurra (2016) further divides corruption into ubiquitous and arbitrary and organized and unor-

ganized corruption. Shams (2001) mentions domestic and transnational corruption. Peurala and Mut-

tilainen (2015, 14) distinguish between black corruption, which includes corrupt criminal acts that every-

one condemns, and white corruption, which is generally accepted. Between them is a gray area, which 

means corruption that is accepted by the elite but condemned by the people. 

The prevailing view is that corruption has a negative impact on the affected state (Wei, 1999; 

Lambsdorff, 2006); therefore, countries with a higher level of corruption are less developed (Mauro, 1995; 

Mauro, 1998), have lower levels of investment (Lambsdorff, 2003), have lower exports (Lee and Weng, 

2013) and a lower level of foreign direct investment (Wei, 2000) from countries with developed anti-cor-

ruption laws, but not from corrupt countries (Cuervo-Cazurra, 2006; Cuervo-Cazurra, 2016). Despite the 

prevailing opinion, there are also arguments that corruption and money laundering in developing countries 

can contribute to economic development since they can serve as an instrument for the allocation of scarce 
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resources; they can enable investment and strengthen the private sector by reducing uncertainty and even 

the negative effects of bureaucracy (Julius Otusanya, 2011). 

The phrase money laundering implies the transformation of illegal profits so that they can be used as 

if they were obtained legally. In other words, money laundering involves converting assets known to be 

illegally obtained into legal forms in order to conceal the actual origin of the assets. Most jurisdictions 

define money laundering as any financial transaction involving the proceeds of a predicate offense (Alex-

ander et al., 2006, p. 67). Money laundering usually involves three stages: placement, layering, and inte-

gration (FATF, 2020). After the predicate crime is committed, the illegal funds are separated from their 

illegal source and placed in one or more financial institutions domestically or internationally. This begins 

the first stage of money laundering, the placement, in which the risk of detection is simultaneously the 

highest. Typical methods include cash deposits, paying off loans, over or under-invoicing, and investing in 

luxury items. After the successful implementation of illicit money into the financial system, money launder-

ing requires the creation of multiple layers of transactions that further separate the funds from their illicit 

source. For example, funds are moved from one jurisdiction to another (e.g., through tax havens) to make 

the origin of illegal funds more difficult to trace. Finally, in the last phase, the integration phase, legal funds 

are intermingled with illegal ones, and the money is returned to the legal market and continues to be 

marketed as if it came from entirely legal sources. 

 

 

1.1 Previous research 

Numerous authors write about the inevitable and mutual connection between corruption and money 

laundering. Shams (2001) conducted extensive research on the fight against extraterritorial corruption 

and the application of anti-money laundering measures in the fight against corruption. The author points 

out that the anti-money laundering system can serve as a powerful tool in the fight against corruption, 

especially in the areas of states that are unwilling to fulfill their obligations in the fight against corruption. 

Furthermore, the author highlights the crucial role of financial institutions in the fight against corruption 

and how the anti-money laundering system as an extensive financial regulatory mechanism can ensure 

the cooperation of financial institutions and their more significant role in the fight against corruption. As 

Christensen (2011) and Barone et al. (2019) stated, corruption generates demand for money laundering 

activities, while the possibility of laundering corruptly acquired money offers a supply-side stimulus for 

corrupt activities. Chaikin (2008) based his research on the relationship between commercial corruption 

and money laundering primarily on analyzing legal regulations in this area. Based on the obtained data, 

the author concludes that improving the money laundering prevention system will help prevent and detect 

corruption. On the other hand, the money laundering prevention system's effectiveness will be improved if 

its vulnerability to corruption is eliminated and minimized. 

Barone et al. (2019), in their work for the first time, analyze the three-way relationship between money 

laundering, corruption, and measures to combat money laundering. The authors propose a new theoretical 

framework for monitoring these phenomena and point out that determining the relationship between cor-

ruption and money laundering is essential for effectively combating both phenomena. Also, they emphasize 

the need for increased transparency in the money laundering prevention system in order to reduce corrup-

tion among public officials operating in the money laundering prevention system. Markovska and Adams 

(2015) analyzed the relationship between political corruption and money laundering in Nigeria, where cor-

rupt politicians used European banks to launder illegal funds. Solaiman (2018) investigated the connec-

tion between corruption and money laundering in Bangladesh and concluded that corruption is the domi-

nant source of illegal money that needs to be laundered. Costa (2022) also writes about the connection 

between corruption and money laundering and, among other things, analyzed how money laundering ac-

tivities and offshore financial infrastructure affect corruption and who are the main actors involved in 

money laundering and corruption activities. In the end, the author points out that it is necessary to expand 

the understanding of corruption and understand the latter as a collective, transnational, and financially 

advanced phenomenon. Cooley and Sharman (2015) showed that contemporary corruption relies on a 

network of cross-border connections and financial transactions that serve to conceal illicit connections 

between corrupt political elites and corporations that secure benefits by bribing such actors. Arellano-Gault 

(2019) describes the internal conditions and endogenous practices used by business entities for repeated 
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corrupt practices, such as the development of hidden communication and decision-making chains within 

the hierarchical structure of the corporation, the creation of internal departments to manage illicit behav-

iors, and the definition of guidelines for illegal exchanges. 

Teichman (2020) analyzed how effective the measures to prevent money laundering are in the fight 

against corruption. The research was conducted on a sample of 25 experts in the field of fighting corruption 

and money laundering and 25 perpetrators of the crime of money laundering. The research results suggest 

that measures to prevent money laundering are essential in the fight against bribery and corruption, but 

punishments and anti-corruption measures should also be tightened to reduce corruption. Mugarura 

(2016) points out in his work that the literature that analyzes the relationship between money laundering 

and corruption is quite scarce and emphasizes the close and undeniable connection between money laun-

dering and corruption and the need for further research into the relationship between these phenomena. 

Furthermore, the author emphasizes the importance of supervisory institutions such as the World Bank 

and the IMF and states that without the intervention of supervisory institutions, some national govern-

ments have become the main generators of corruption and money laundering through weak political ac-

tion. 

 

 

2. SAMPLE AND RESEARCH METHODOLOGY 

Six countries are included in the research sample: Italy, Croatia, Slovakia, Slovenia, Germany, and 

Sweden, and the research period covers the period from 2011 to 2020. Data on the corruption perception 

index were taken from the website of Transparency International, while data on money laundering, that is, 

the number of cases opened with suspicion of money laundering and terrorist financing, were taken from 

the annual reports of the Offices for the Prevention of Money Laundering. Due to its secrecy, the phenom-

enon of corruption is difficult to detect and thus to measure and ultimately investigate. Due to the hidden 

and illegal nature of corruption, investigations and official statistics do not provide a complete picture of 

its incidence, and the data in the statistics are only the tip of the iceberg (Niinimäki, 2019, 118). In practice, 

there are different ways of measuring the level of corruption. One of the indices often used to show the 

level of corruption in a particular country and used in this work is the Corruption Perception Index (CPI) of 

Transparency International. The purpose of the index is a qualitative assessment of the prevalence of cor-

ruption, and the index is often used when comparing the level of corruption in different countries. The index 

is based on the perception of corruption by international organizations that evaluate the economic envi-

ronment, and corruption is evaluated on a scale from 0 (very corrupt) to 100 (very clean). The corruption 

perception index ranks 180 countries worldwide.  

The results for the countries included in this research are shown in the following table. 

 

 
Table 1. Corruption perception index 

Ord. 

num. 
Year Italy Croatia Slovakia Slovenia Germany Sweden 

1 2011 39 40 40 59 80 93 

2 2012 42 46 46 61 79 88 

3 2013 43 48 47 57 78 89 

4 2014 43 48 50 58 79 87 

5 2015 44 51 51 60 81 89 

6 2016 47 49 51 61 81 88 

7 2017 50 49 50 61 81 84 

8 2018 52 48 50 60 80 85 

9 2019 53 47 50 60 80 85 

10 2020 53 47 49 60 80 85 

Average 46,6 47,3 48,4 59,7 79,9 87,3 

Source: https://www.transparency.org/en/ 

 

https://www.transparency.org/en/
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Based on the data presented, it is clear that the lowest perception of corruption is in Sweden, where 

the average value of the index in the period from 2011 to 2020 is 87.3. On the other hand, in the observed 

sample, Italy has the lowest corruption perception index in the analyzed period, and its average value is 

46.6. The above indicates that Italy, in the observed sample, is perceived as the most corrupt country. 

Furthermore, it is worth pointing out that Italy, Croatia, and Slovakia have an index value below 50, and it 

can be concluded that in these countries, the perception of corruption is at a high level, while in Slovenia, 

Germany, and Sweden achieve values above 50. Although the corruption perception index is often used to 

measure corruption, it should be pointed out that it is about the perceived and not the actual level of 

corruption, so the measurement results should be taken with a degree of caution and interpreted with 

reserve. 

Just like the measurement of corruption, the measurement and investigation of money laundering are 

accompanied by numerous difficulties because both crimes are carried out in secret. For the purposes of 

this paper, the authors used the data on the number of open cases with suspicion of money laundering 

and terrorist financing as an indicator of money laundering. The data was taken from the annual reports 

of the anti-money laundering offices of the countries involved in the research. 

 

 
Table 2. Open cases with suspicion of money laundering and financing of terrorism - descriptive statistics 

Parameter Italy Croatia Slovakia Slovenia Germany Sweden 

Min. 49.075,00 340,00 2.509,00 327,00 13.544,00 9.183,00 

Max. 105.789,00 486,00 3.928,00 1.069,00 144.005,00 24.505,00 

Average 83.940,20 423,64 3.130,40 641,90 54.935,70 14.676,30 

St. Dev. 19.915,91 55,73 556,78 253,59 44.651,65 5.512,11 

Source: Author's calculations 

 

 

Based on the data presented, it can be concluded that there are significant differences in the number 

of open cases with suspicion of money laundering and terrorist financing. For example, the lowest number 

of cases was opened in Croatia, with an average value in the observed period of 423.64 cases. On the 

other hand, in Italy, the average value of the indicator is 83,940.20. Regarding the phenomenon of money 

laundering as well as corruption, certain differences between countries can be observed - thus, Italy, Ger-

many, and Sweden have a much larger number of open cases compared to Croatia, Slovakia, and Slovenia. 

What should definitely be pointed out is that the money laundering indicator is growing over time in all 

countries, which is in line with expectations and is a consequence of improved regulations in money laun-

dering prevention. 

The panel method was used to investigate the relationship between corruption and money laundering; 

that is, static panel models were formed. The results of the Hausman test indicated that the static model 

with a random effect is more suitable than the static model with a fixed effect, and the researched models 

can be presented as follows: 

CPIi,t = β0 + β1*MLTi,t + ei,t  (1) 

MLTi,t = β0 + β1*CPIi,t + ei,t  (2) 

 

where: 

βn = regression coefficients 

CPI = Corruption Perception Index – proxy variable for corruption 

MLT = number of open cases with suspicion of money laundering and terrorist financing – proxy variable 

for money laundering 

e = model error. 

 

In the first model, impact of money laundering (MLT) on corruption is investigated while the second 

model analyses the opposite relation. The obtained results are presented in the next part of the paper. 
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3. EMPIRICAL FINDINGS AND DISCUSSION 

The research on the relationship between corruption and money laundering was conducted based on 

60 observations. The cause-and-effect relationship between corruption and money laundering was ana-

lyzed, that is, the mutual relationship and influence. The proxy variable for corruption is the Corruption 

Perception Index (variable: CPI), and for money laundering, the number of open cases with suspicion of 

money laundering and terrorist financing (variable: MLT). In the first model, the corruption perception index 

(CPI) represents the dependent variable, and the independent variable is money laundering (MLT). For the 

purposes of the analysis, a static panel model was formed, namely a model with a random effect, and the 

obtained results are presented in Table 3. 

 

 
Table 3. The impact of money laundering on corruption - panel analysis 

Random-effects GLS regression Number of obs 60 

Group variable: i Number of groups 6 

R-sq:  within  = 0.0696 Obs per group: min 10 

between = 0.0007 Avg 10.0 

overall = 0.0022 Max 10 

 Wald chi2(1) 4.03 

corr(u_i, X)   = 0 (assumed) Prob > chi2 0.0448 

CPI Coef. Std. Err. z P>z [95% Conf. Interval] 

MLT 0.00004 0.0000199 2.01 0.045 9.35e-07 0.000079 

_cons 60.48247 8.115751 7.45 0.0001 44.57589 76.38905 

sigma_u 19.987324      

sigma_e 2.9744431      

rho 0.97833349 (fraction of variance due to u_i) 

 Source: Author's calculations 

 

 

The research results indicate a positive and statistically significant relationship (at the 5% significance 

level) between corruption and money laundering. When proxy variables for both observed phenomena are 

taken into account, the results of the conducted research show that an increase in activities aimed at 

preventing money laundering, i.e., an increase in the number of open cases with suspicion of money laun-

dering and terrorist financing, will lead to an increase in the corruption perception index, i.e., will result in 

a decrease in corruption. Such results further emphasize the need to tighten measures in money launder-

ing prevention since increased transparency and improvement of measures positively affect the perception 

of the phenomenon of corruption and, consequently, its reduction. These results align with the research 

and recommendations of Barone et al. (2019), who emphasized the need for greater transparency in the 

anti-money laundering system because improving the anti-money laundering system will positively affect 

reducing corruption among public officials who work in the anti-money laundering system. In his work, 

Teichmann (2020) also points out the importance of mechanisms for preventing money laundering in the 

fight against bribery and corruption. However, he also points out that a combination of different measures 

and harsher penalties are needed to combat corruption. The importance of improving the money launder-

ing prevention system and its role in the prevention and detection of corruption is emphasized by Chaikin 

(2008) as well. The author highlights the interrelationship of these phenomena and states that, on the 

other hand, the effectiveness of the money laundering prevention system will be increased if its sensitivity 

to corruption is detected and reduced. 

The influence of corruption on money laundering was examined through another model designed in 

the framework of this research. Corruption creates an illegal benefit, which needs to be washed to appear 

legal, and in the context of money laundering, corruption qualifies as a predicate crime. In order to minimize 
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the probability of detection of corruption, corruption requires money laundering while, on the other hand, 

money laundering enables the re-implementation of laundered corrupt money into legal flows. Also, cor-

ruption can affect the effectiveness of anti-money laundering measures. Namely, by corrupting officials in 

financial institutions, it is possible to prevent the detection of money laundering. As a result of the above, 

it is clear that it is justified to investigate the opposite relationship, i.e., the influence of corruption on 

money laundering. In this case, too, the research was conducted on 60 observations. The dependent var-

iable is money laundering (MLT), while the independent variable is the corruption perception index (CPI).  

 

 
Table 4. Impact of corruption on money laundering – panel analysis 

Random-effects GLS regression Number of obs 60 

Group variable: i Number of groups 6 

R-sq:  within  = 0.0696 Obs per group: min 10 

between = 0.0007 avg 10.0 

overall = 0.0022 max 10 

 Wald chi2(1) 2.30 

corr(u_i, X)   = 0 (assumed) Prob > chi2 0.1297 

 

predmeti Coef. Std. Err. z P>z [95% Conf. Interval] 

CPI 991.3045 654.2734 1.52 0.130 -291.0478 2273.657 

_cons -34705.52 43352.23 -0.80 0.423 -119674.3 50263.29 

sigma_u 38679.104     

sigma_e 19558.01      

rho 0.79638133 (fraction of variance due to u_i)  

Source: Author's calculations 

 

 

The conducted panel analysis showed that the model is not statistically significant; that is, the rela-

tionship was not confirmed in the observed sample. 

 

 

CONCLUSION 

Corruption and money laundering are inextricably linked phenomena. Some authors describe the con-

nection between money laundering and corruption as very close, even symbiotic, since they usually co-

occur and complement each other. Both corruption and money laundering are favored by the environment 

of a weak national regulatory system characterized by a lack of necessary laws, weak mechanisms for their 

implementation, and poor management. In general, the investigation of money laundering is difficult due 

to the rapid cash transactions characteristic of corruption, complex business structures, and the combina-

tion of various methods of money laundering. Also, criminal prosecution and sanctioning of perpetrators 

are made more difficult due to, for example, difficulties in proving the origin of property benefits in court, 

especially due to the use of cash payments that leave no tangible trace. However, since corruption and 

money laundering are mutually conditioned phenomena, they should be attacked simultaneously. In this 

paper, the authors tried to contribute to the clarification of the relationship between corruption and money 

laundering. The research covered six countries (Italy, Croatia, Slovakia, Slovenia, Germany, and Sweden) 

from 2011 to 2020. 

Based on 60 observations using the panel method, a positive impact of money laundering on corrup-

tion was determined, i.e., the results show that an increase in activities aimed at preventing money laun-

dering will lead to an increase in the corruption perception index, i.e., it will result in a reduction of corrup-

tion. The opposite connection, i.e., the influence of corruption on money laundering, was not confirmed in 
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this research. It should indeed be pointed out that this research, to our knowledge, is the first research 

that attempts to shed light on the relationship between these phenomena in this way through empirical 

verification of data on corruption and money laundering. A relatively small sample can be cited as a limita-

tion of the research, as the research was conducted on a sample of 60 observations so future research 

could include more countries and more observations. 
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 This paper aims to analyze the nonlinear impact of control of corruption on 

economic growth in ASEAN countries – the emerging, frontier, and develop-

ping fastest-growing economies in Asia. The authors used a combination of 

threshold effects and system - GMM (Generalized Method of Moments) met-

hod for panel data in the period 2002 to 2019 to achieve reliable estimation 

results. The estimation results show that there is a threshold value of control 

of corruption of 48.08. This indicates that economic growth is impacted 

nonlinearly by control of corruption, and this impact is mainly positive in the 

regions before and after the threshold value. However, when control of cor-

ruption surpasses 48.08, the positive impact of control of corruption on eco-

nomic growth decreases significantly. Accordingly, excessive control of cor-

ruption can reduce the effectiveness of economic growth in ASEAN countries. 

Therefore, ASEAN countries need to combine control of corruption with many 

other policies, especially policies on improving the effectiveness of resource 

allocation in the economy to boost economic growth sustainably. 
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INTRODUCTION 

Emerging markets that play an important role in the global economy are now the main drivers of global 

growth. Besides emerging markets, a new group of fast-growing low-income countries, also known as fron-

tier economies, is receiving more and more attention. Asia has a strong presence in this group of countries. 

Among them, with a land area of 4.46 million km², accounting for 3% of the total land area of the Earth, 

and a population of over 600 million people, accounting for nearly 9% of the world's population, countries 

of the Association of Southeast Asian Nations (ASEAN) are emerging, frontier, and developing fastest-
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growing economies in Asia. Although heterogeneous, these countries share some common macroeco-

nomic and institutional challenges such as corruption and growth.  

Corruption is generally defined as the abuse of public office for private gain and is considered to be 

the practice of bribes and 'kickbacks' in public procurement, the sale of public assets by government offi-

cials and the misuse of government funds (Reinikka and Svensson, 2005). The World Bank describes 

corruption as ‘‘the biggest and the only obstacle to economic and social development. It undermines de-

velopment by distorting the rule of law and weakens the institutional foundations on which economic 

growth depends.” This is confirmed both theoretically and empirically. Various studies provided solid the-

oretical foundations (Krusell and Ríos-Rull, 1996) as well as the evidence from valuable empirical pa-pers 

that corruption reduces investment and growth (Mauro, 1995; Tanzi and Davoodi, 1998). Accordingly, con-

trol of corruption to root out corruption is an important part of one nation's development strategy although 

absolute control of corruption remains an impractical goal. However, some studies also argued that be-

sides the negative effects, corruption can help run the economy more smoothly; thus, corruption stimulates 

growth (Méon and Weill, 2010; Kato and Sato, 2015). This poses the question: Does control of corruption 

always make a positive or negative impact on growth? Is there an extent to which control of corruption 

changes the impact direction or has a more obvious impact on growth once surpassing the threshold? 

These are the questions that we answer in this paper to provide useful policy implications for ASEAN coun-

tries. Various studies have been conducted to analyze the effects of corruption on economic growth or 

development in countries around the world by using cross-country data on corruption measures from 

Transparency International, World Bank and International Country Risk Guide (ICRG).  

However, very few studies focus on ASEAN (Association of Southeast Asian Nations). ASEAN is a re-

gional intergovernmental organization comprising ten countries in Southeast Asia - Singapore, Malaysia, 

Indonesia, Brunei Darussalam, Vietnam, Thailand, the Philippines, Lao PDR, Myanmar, and Cambodia. The 

purpose of this organization is to promote intergovernmental cooperation and to facilitate economic, polit-

ical, security, military, educational, and socio-cultural integration among its members and other countries 

in Asia. Their economic welfare seems to be involved at the middle-income level and corruption has been 

a serious problem for most of the ASEAN countries. According to the 2020 Corruption Perceptions Index 

(CPI), most countries in the region only score around 30/100 on average, except for Singapore, Brunei and 

Malaysia with a 2020 CPI score of greater than 50. Pervasive corruption in ASEAN countries is believed to 

be able to prevent sustainable economic growth and development at the national or regional level. Several 

survey reports in ASEAN countries have shown that corruption is widely recognized in the public environ-

ment, public administration and business environment (Haw, Kueh and Ling, 2020). ASEAN countries 

jointly established the ASEAN Parties against Corruption (ASEAN-PAC) to coordinate the implementation of 

the solutions to control corruption and to mote soundness and transparency in the economy. This indicates 

that control of corruption is a hotly debated issue on the agenda of ASEAN countries. However, the eco-

nomic effects of corruption and control of corruption in ASEAN countries are rarely analyzed critically. Stud-

ies on the impact of control of corruption (or corruption) in ASEAN countries have mainly focused on as-

sessing the linear impact on growth or reporting an indirect impact of corruption on FDI or tourism which 

implies to be being for growth (Karim, Karim and Nasharuddin, 2018), without assessing the nonlinear 

impact of control of corruption or reporting the threshold of control of corruption. 

Using a threshold model and the system - GMM method for panel data in the period 2002 - 2019, we 

focus on the nonlinear relationship to determine the threshold of the impact of control of corruption on 

economic growth in ASEAN member countries and to analyze the impact of control of corruption on eco-

nomic growth in different regions where corruption is controlled. The results of the study reported the 

existence of a threshold of control of corruption of 48.08 at a statistical significance of 10%. This shows 

that economic growth is impacted nonlinearly by control of corruption, and this impact direction is mainly 

positive in the regions before and after the threshold value. However, when control of corruption surpasses 

48.08, the positive impact of control of corruption on economic growth decreases considerably. Therefore, 

excessive control of corruption can reduce the effectiveness of economic growth in ASEAN countries. Ac-

cordingly, several policy implications are suggested that ASEAN countries need to combine control of 

corruption with many other policies, especially those aiming at the improvement in the effectiveness of 

resource allocation in the economy. Accordingly, economic growth can be improved sustainably. 
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1. LITERATURE REVIEW 

Studies on the impact of control of corruption on economic growth have received little attention; in-

stead, most of the studies focus on the relationship between corruption and growth. Theoretically, corrup-

tion could positively affect economic growth by reducing costs speeding up bureaucratic activities, and 

making economic activities run more smoothly. This is known as the “greasing the wheels” hypothesis 

(Méon and Weill, 2010; Kato and Sato, 2015). In contrast, the 'sand the wheel' hypothesis states that 

corruption can be harmful to growth because resources will be diverted to inefficient activities, wasting 

resources, reducing production and hindering growth (Tanzi and Davoodi, 1998).  

Based on these theories, empirical studies have found the answers to the relationship between cor-

ruption and economic growth, and they have reported various results. In the first place, several studies 

provide evidence for the negative impact of corruption on economic growth, implying that control of cor-

ruption helps stimulate growth (Mauro, 1995; Blackburn, Bose and Haque, 2006). Corruption is believed 

to have negative impacts on various aspects of economic growth. Mauro (1995) is a pioneer study as-

sessing the impact of corruption on economic growth and finds evidence for the negative impact of cor-

ruption on investment and growth in 69 countries. The author demonstrated that a one-standard-deviation 

increase in corruption enhances the GDP growth and the investment rate by 1.3% and 2.9%, respectively. 

Tanzi and Davoodi (1998); Blackburn, Bose and Haque (2006) provided evidence that corruption in-

creases economic instability, and decreases growth and investment. Guriev (2004) revealed that corrup-

tions create uncertainty for investors and investment risk in the cities with high corruption. Using data from 

ASEAN-7 countries over the period 2000-2009, Aziz and Sundarasen (2015) demonstrate the negative 

impact of corruption on growth. Similar findings were found by Awdeh and Hamadi (2019) in the Middle 

East and North Africa (MENA). Dissou and Yakautsava (2012) stated that corruption hinders economic 

growth, leading to increased taxes and decreased private investment. Corruption can result in a reduction 

in government revenue; thereby, there is a decrease in expanding health and education, reducing re-

sources for growth (Ben Ali et al., 2016; Tanzi & Davoodi, 1998). d'Agostino et al. (2016) found that eco-

nomic growth is negatively affected by corruption through indirect effects on military and consumer spend-

ing.  

In contrast, some researchers have reported that corruption has a positive impact on economic 

growth, implying that control of corruption reduces growth. This view is based on the argument that in a 

corrupt economy, smoother and faster activities contribute to boosting economic growth more rapidly, and 

it supports the “greasing the wheels” hypothesis (Méon and Weill, 2010; Kato and Sato, 2015). Méon and 

Weill (2010) reported on the positive effect of corruption on economic growth, especially in the case of the 

countries with poor quality of governance. However, we also noted that although the aggregate impact is 

positive, corruption is harmful to the accumulation of factors of production. Huang (2016) reported results 

showing that Korea and China achieved impressive economic growth despite high levels of corruption. 

Similar results were also reported in the study by Ondo (2017) on the significant positive impact of corrup-

tion on growth in EMCCA countries. Examining the determinants of corruption on corporate behavior, Kato 

and Sato (2015) found evidence for the “greasing the wheels” impact of corruption at the corporate level 

in India. 

Some studies have focused on the nonlinear impact of corruption on economic growth and they have 

shown that the impact turns from positive to negative. If the level of corruption is higher than the threshold, 

the negative impact will slow economic growth. Conversely, when the level of corruption is below the thresh-

old, it may support the “greasing the wheels” hypothesis. Méndez and Sepúlveda (2006) discovered that 

a low level of corruption contributes to economic growth while high corruption reduces economic growth 

after controlling some economic variables and limiting the sample to free countries. Bose, Capasso and 

Murshid (2008) demonstrated that the impact of corruption on growth depends on the regime of corrup-

tion. In highly corrupt regimes, corruption jeopardizes growth. In contrast, in low corruption regimes, cor-

ruption stimulates growth. Mallik and Saha (2016) found an “inverted N”-shaped relationship between 

corruption and growth because corruption slows the growth rate in the countries with the least corruption 

and those with high corruption, but corruption promotes growth in the countries with a moderate level of 

corruption. Alfada (2019) studied the impact of corruption on economic growth in Indonesia in the context 

of increased corruption in this country. He reports that the corruption threshold is 1.765 points. Overall, 
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corruption reduces growth, however, the effect is stronger in provinces with above-threshold levels of cor-

ruption.  

 

 

2. METHODOLOGY 

 

2.1. Model 

In this study, the panel data of 10 ASEAN countries in the period 2002–2019 are used to estimate 

the threshold of control of corruption following the threshold model proposed by Hansen (2000). The 

endogeneity problem is properly solved by using instrumental variable estimation together with the System 

GMM regression model developed by Arellano and Bond (1991); Blundell and Bond (1998). 

The existing literature indicates that control of corruption (COR) can have a nonlinear impact on 

economic growth (Y). In other words, there may be one or several threshold values of control of corruption 

in this model. If there is a threshold value ()  of COR, the threshold model of the impact of COR on Y will 

have the following form: 

Yit = μi + 1 CORit I (CORit  ) + 2 CORit I (CORit > ) +  Xit + it (1) 

Where indexes i = 1,…, N represents nation and T = 1,…, T represents time. μi is the nation-specific 

impact and it follows the iid distribution, it ∼ (0, 𝜎). CORit is both a threshold variable and a regression 

variable depending on the regime in our model.  is the threshold value of COR. I(.) is an indicator function 

of the threshold variable of COR. Xit is an m-dimensional vector of explanatory regression variables that 

can include lagged values of Y and other control variables including domestic credit (DC), government 

expenditure (GOV), foreign direct investment (FDI), inflation (INF), and labor force (LF). In addition to the 

structural equation (1), the model requires a set of k ≥ m instrumental variables for the endogenous vari-

ables in X. 

To examine whether there is a threshold effect of control of corruption on economic growth or not, we 

test the following statistical hypothesis: 

𝐻0: 𝛽1 =  𝛽2 

𝐻1: 𝛽1 ≠  𝛽2 

Linear regression (𝛽1 =  𝛽2) cannot reject the null hypothesis that there is no threshold of control of 

corruption; therefore, there is no threshold in the estimation. When the null hypothesis is rejected, the 

alternative hypothesis (𝛽1 ≠  𝛽2) will appear and we can conclude the presence of a threshold (γ) in the 

estimation. 

The next step is to determine the threshold value (γ). To get the confidence interval for (γ), the model 

builds confidence regions based on the likelihood ratio statistic (LR(γ)) following Hansen (2000). 

In the case that there is more than one threshold (j > 1) of control of corruption on economic growth, 

the research model will have the following form: 

𝑌𝑖𝑡 = 𝜇𝑖 + 𝛽1𝐶𝑂𝑅𝑖𝑡𝐼(𝐶𝑂𝑅𝑖𝑡 ≤ 𝛾1) + ∑ 𝛽𝑗𝐶𝑂𝑅𝑖𝑡𝐼(𝛾𝑗−1
𝑗−1
𝑗=2 < 𝐶𝑂𝑅𝑖𝑡 ≤ 𝛾𝑗) + 𝛽𝑗+1𝐶𝑂𝑅𝑖𝑡𝐼(𝐶𝑂𝑅𝑖𝑡 > 𝛾𝑗) +

𝛿𝑋𝑖𝑡 + 𝑖𝑡  (2) 

Where j are the threshold values of COR. Other variables and steps of testing as well as determining 

threshold values are performed sequentially as in model (1). 

We use the lag of endogenous variables as a tool. There is a trade-off in efficiency when choosing the 

quantity (p) of instrumental variables. On the one hand, the use of all available lags of the instrumental 

variable (p = t) can increase efficiency. On the other hand, the reduction in the number of tools to 1 (p = 

1) can avoid having too many instrumental variables that can lead to biased coefficient estimation. How-

ever, as demonstrated in Kremer, Bick and Nautz (2013), the selection of tools had no significant impact 

on their results. Therefore, we limit our analysis to one lag of the instrumental variable. However, the ap-

propriateness of the GMM estimation depends on the validity of instrumental variables. To solve this 
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problem, we check the appropriateness of instrumental variables through the Sargan test to examine over-

identifying restrictions and to check the overall validity of the tools by analyzing a similar sample of the 

moment conditions used in the estimation process. At the same time, we test the hypothesis that the error, 

𝑖𝑡, does not reveal autocorrelation. 

The estimation procedure includes determining and choosing the threshold values γ with the sum of 

the least squares of residuals as proposed by Hansen (2000). When the threshold values 𝛾 are deter-

mined, the System GMM method is used to estimate the impact of COR in the regions before and after the 

threshold value on Y.  

 

 

2.2 Data 

Data is collected from the World Bank for the 10 ASEAN countries1 in the period 2002 to 2019. The 

description of the variables is shown in Table 1. 

Because most of the previous studies focused on the impact of corruption, they used different 

measures of corruption. Several studies highlighted transnationality by using widely available corruption 

perception indexes (CPIs) from Transparency International, International Country Risk Guide, and World 

Bank (d’Agostino, Dunne and Pieroni, 2016; Huang, 2016). Some studies focused on the specific case of 

a country and used a different measure of corruption, such as corruption convictions, and most of these 

studies concentrated on the United States (Goel and Nelson, 2010). In this study, we focus on control of 

corruption and use the measure of control of corruption, which is calculated and published by the World 

Bank. The Index of control of corruption (COR) captures perceptions of the extent to which public power is 

implemented for private gain, including both minor and major forms of corruption, as well as "expropriation" 

by the government for private gain. This index has a value in the range of -2.5 to 2.5, and it is ranked from 

0 to 100, corresponding to the level of control of corruption from the lowest to the highest. If this index is 

equal to 100, a country is free of corruption. The measure of control of corruption was also used in some 

previous studies such as Cieślik and Goczek (2018); Pham (2020). 

 

 
Table 1. Variable Description 

Variable name Code Measurement 

Economic growth Y The logarithm of GDP per capita at the fixed price of 2010 

Control of Corruption COR 

The level of control of corruption in each nation. The variable 

of COR is used in accordance with the rank value between 0 

(the lowest) to 100 (the highest). 

Domestic credit DC Domestic credit to the private sector (% of GDP) 

Government expenditure GOV 
General government final consumption expenditure (% of 

GDP) 

Foreign direct investment FDI Foreign direct investment, net inflows (% of GDP) 

Inflation INF Consumer prices (annual %) 

Labor force LF 

The logarithm of the total labor force. The total labor force 

consists of people aged 15 years and more, who are able to 

supply the labor power for manufacturing goods and services 

in a specified period. 

Source: own 

 

 

  

 
1 Brunei Darussalam, Cambodia, Indonesia, Lao PDR, Myanmar, Malaysia, Philippines, Singapore, Thailand, and Vietnam 
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3. EMPIRICAL RESULTS AND DISCUSSIONS 

To understand the related attributes of the data, the descriptive statistics of the variables are analyzed 

and presented in Table 2. 

 
 
Table 2. Descriptive statistics 

Variable Mean Standard Deviation Min Max 

Y 8.12 1.49 4.96 11.10 

COR 40.41 28.31 0.47 99.52 

DC 61.82 45.49 3.12 149.37 

GOV 11.85 5.15 3.46 27.17 

FDI 5.51 6.00 -1.32 28.60 

INF 4.79 6.76 -2.31 57.07 

LF 16.25 1.78 12.01 18.73 

Source: own 

 
 

Table 2 shows that COR reached the average value of 40.41; the lowest value (0.47) belonged to 

Myanmar in 2011; the highest value (99.52) belonged to Singapore in 2019. Singapore also reached the 

highest value of Y (11.10, equivalent to 66,188.78 USD) in 2018, while Myanmar had the lowest value of 

Y (4.96, equivalent to 142.08 USD) in 2002. Next, we tested the stationarity of the variables in the research 

model. As proposed by Hansen (2000), the regression variables must ensure stationarity to avoid spurious 

regression. However, to choose the right method of testing stationarity (and then the cointegration test) 

for panel data, it is necessary to investigate the cross-sectional dependence of variables. If there is cross-

sectional dependence, one of the second-generation panel unit root tests must be used. We performed 

the Breusch-Pagan test, scaled LM test and CD-Test, and bias-corrected scaled LM to test the cross-sec-

tional dependence of variables and the results reported in Table 3. 

 

 
Table 3. Results of the cross-sectional dependence tests 

 Y COR DC GOV 

Breusch-Pagan LM 702.2669*** 163.6633*** 319.7227*** 173.1934*** 

Pesaran scaled LM 69.2820*** 12.5082*** 28.9583*** 13.5128*** 

Bias-corrected scaled LM 68.9879*** 12.2141*** 28.6642*** 13.2187*** 

Pesaran CD 26.2795*** 4.0608*** 15.6029*** 9.0332*** 

 FDI INF LF 

Breusch-Pagan LM 91.0443*** 194.2468*** 697.5909*** 

Pesaran scaled LM 4.8535*** 15.7320*** 68.7891*** 

Bias-corrected scaled LM 4.5594*** 15.4379*** 68.4950*** 

Pesaran CD 4.3142*** 11.4608*** 26.2598*** 

Note: *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels, respectively. 

 

The results show that the null hypothesis of no cross-sectional dependence is rejected in most of the 

tests at the significance level of 1%, pointing out that all variables have cross-sectional dependence among 

countries. This confirms the appropriateness of the second-generation panel unit root tests for this study. 

We performed the CIPS test, the results presented in Table 4 show that the variables Y, COR, GOV, FDI, 

and INF are stationary at the level, while DC and LF are stationary at the first difference2. 

 
2 In addition, we performed the Westerlund panel cointegration tests. The null hypothesis of no cointegration cannot be rejected 

at 10% level of significance. Results will be provided by the authors upon request. 
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Table 4. Results of CIPS unit root test  

Variable Level First Difference Conclusion 

Y -1.723** -2.927*** I(0) 

COR -1.607* -4.370*** I(0) 

DC -1.099 -2.516*** I(1) 

GOV -1.646* -3.400*** I(0) 

FDI -2.758*** -4.485*** I(0) 

INF -2.985*** -3.813*** I(0) 

LF -0.711 -2.821*** I(1) 

Note: *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels, respectively. 

 

 

We next carried out regression and analysis on the level for the I(0) variables and the first-difference 

for the I(1) variables. To examine whether there is a nonlinear impact and the threshold value of control of 

corruption on economic growth, we used the threshold effect test proposed by Hansen (2000). The results 

in Table 5 report the threshold level of COR at the 90% confidence interval.  

 

 
Table 5. Threshold effect test 

Model Threshold Lower Upper 

 48.08 46.68 50.73 

Prob 0.08* 

Note: * indicates significance at the 10% level. 

 
Table 6. Results of System-GMM 

Y Coef. P>|z| 

_cons 9.53
***

 0.00 

COR (COR ≤ 48.08) 0.03
***

 0.00 

COR (COR > 48.08) 0.02
***

 0.00 

DC 0.01
*
 0.07 

GOV 0.05
*
 0.06 

FDI 0.03
*
 0.09 

INF -0.10
***

 0.00 

LF -0.19
*
 0.09 

Significance level 1905.64
***

 

(0.00) 

Arellano-Bond 

test 

AR(1) -3.48
***

 

(0.00) 

AR(2) 
-1.49 

(0.14) 

Sargan test 
13.14 

(0.52) 

Note: * and *** indicate significance at the 10% and 1% levels, respectively. 
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The threshold value of control of corruption is estimated to be  = 48.08 and belongs to the confidence 

interval. This means that there are two regimes of control of corruption whose impacts on economic growth 

are different. Therefore, the low regime corresponds to the value of the transition variable, COR, below the 

threshold value (48.08) and the high regime corresponds to the value of the transition variable above the 

threshold parameter. In other words, the nonlinear impact of control of corruption on economic growth can 

be shown through model (1). As noted earlier, we estimate model (1) by the system - GMM method to solve 

the potential endogeneity problem, the results are presented in Table 6. The Sargan test and the Arellano-

Bond test both report that the estimation model is appropriate. 

The results in Table 6 report that in both regimes, control of corruption has a positive impact on 

economic growth. However, the level of this impact is different in the regions before and after the threshold 

value . Specifically, before the threshold value  (COR ≤ 48.08), COR has a positive impact (0.03) on Y. 

When surpassing the threshold value  (COR > 48.08), the impact level of COR on Y decreases significantly, 

reaching the value of 0.02. This result is consistent with the findings reported by Mauro (1995); Blackburn, 

Bose and Haque (2006). 

This finding confirms the neoclassical theory and the “sand the wheel” theory that corruption is a 

significant impediment to economic growth and thus, control of corruption boosts growth. The economy 

grows and develops when resources are allocated properly. However, corruption allocates resources inef-

ficiently, capital is focused on sectors and industries with little added value, and more resources are for 

current consumption than for future investment. Accordingly, control of corruption improves capital alloca-

tion and stimulates growth. A country with good control of corruption also sends a safe and positive signal 

to international and domestic investors about a transparent and open business investment environment, 

thereby helping to attract investment capital and to promote growth. In addition, good control of corruption 

helps to increase competition in the market because entrepreneurs can do business by their capabilities, 

increasing production efficiency, and contributing to the development of the economy.  

The economic impact of control of corruption in the second regime shows a lower coefficient than that 

in the first regime. In the second regime, an increase of one point in control of corruption will increase the 

GDP per capita of the ASEAN countries by 0.02 percent. While in the first regime, in the countries with 

control of corruption below 48.08, an increase of one point in control of corruption will enhance the region's 

growth by 0.03 percent. These empirical findings suggest that although control of corruption shows an 

increase in growth in both the first and second regimes, the positive impact of control of corruption is lower 

in the countries with high control of corruption in comparison with those with low control of corruption. 

Therefore, excessive control of corruption (beyond the threshold value) can reduce the effectiveness of 

promoting economic growth in ASEAN countries. This can be explained based on the argument of the 

"greasing the wheels" hypothesis; although corruption does much harm to the economy, it also has a pos-

itive role as a lubricant to make economic activities take place faster. Then, excessive or high control of 

corruption can make previously smooth activities less effective than before. Production, business and in-

vestment activities may take longer to achieve the same results as they used to be, thereby consuming 

more resources and reducing the positive impact on economic growth. 

In addition, we also found the positive impact of the control variables DC, GOV and FDI on Y. Mean-

while, Y is negatively affected by the control variables INF and LF. Foreign direct investment has a positive 

impact on economic growth, supporting the argument of the endogenous growth theory (that FDI can pro-

mote economic growth through spillover effects in transferring technology and training high-quality human 

resources) and the exogenous growth theory (that FDI can affect economic growth through capital accu-

mulation). Consistent with expectations, we also found evidence for the positive impact of government 

expenditure on economic growth by increasing the aggregate demand, and enhancing the output of the 

economy, and this result is consistent with Chen and Quang (2014). In fact, in ASEAN countries, when the 

industrial revolution 4.0 takes place, a strong investment from the government is required to improve the 

technology platform, paving the way for other products and business activities and contributing to eco-

nomic growth. This relationship can be demonstrated more clearly in the period when the economy is neg-

atively impacted by the COVID-19 epidemic. The increase in government expenditure through economic 

support packages is the key solution to help the economies of ASEAN countries to maintain a growth rate 

when COVID-19 has eroded the investment budget of the private sector. As a result, the role of government 
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expenditure in maintaining investment and innovation activities is evident. In addition, the research results 

also indicated that domestic credit has a positive impact on economic growth. These results are consistent 

with the argument of the endogenous growth theory that confirms the role of capital in stimulating eco-

nomic growth. Domestic credit promotes growth by mobilizing idle funds and effectively using these funds 

to finance profitable production, business and investment activities. 

In contrast, inflation and the labor force hurt economic growth. Inflation increases costs and consumes 

resources, thereby reducing production and growth. Inflation is also known as a tax - the "inflation tax", 

which increases relative prices and hurts manufacturers and the economy as a whole. The evidence for 

the negative impact of the labor force on economic growth can be explained through the aging of the labor 

force as well as the lack of highly qualified human resources in ASEAN countries. Although the labor force 

in these countries is abundant, they lack practical competence and adaptability in a competitive industrial 

environment. Furthermore, group-work skills, professionalism, and foreign language competence are the 

limited communication and working tools of human resources, thus the production efficiency of the work-

force is still low.  

 
 

CONCLUSION 

The objective of this paper is to analyze the nonlinear impact of control of corruption on economic growth 

in 10 ASEAN countries from the period 2002-2019. To reach this research objective, we used a 

combination of the threshold effect method and the system - GMM method, helping us to obtain reliable 

estimation results. The estimation results show that control of corruption has a nonlinear impact on 

economic growth, which means that there is a threshold value of control of corruption and this value is 

48.08. Accordingly, in the regions before and after this threshold value, control of corruption has a positive 

impact on economic growth; however, the level of this impact tends to decrease significantly when control 

of corruption surpasses the threshold value of 48.08. In other words, excessive control of corruption may 

not be effective for economic growth in ASEAN countries. The corruption threshold can provide a tool for 

governments to take more serious action on combating corruption, especially in countries with high cor-

ruption. This indicates that control of corruption needs to be synchronously combined with many other 

policies, especially policies to improve the effectiveness of resource allocation in the economy so that 

economic growth can be improved sustainably. 
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 The aim of the paper is to verify the quantity and quality of reporting non-
financial information disclosed by commercial insurance companies based 

in the Czech Republic and foreign commercial insurance companies with 
branches in the Czech Republic. The obligation to disclose non-financial in-

formation was introduced in 2017 by the implementation of Directive 
2014/95/EU in Czech accounting legislation. To verify the quantity and qual-

ity of reporting non-financial information before and after the implementation 

of the Directive, a comparative analysis was used, examining the years 2016 
and 2020. Key indicators from five main areas of non-financial reporting were 

identified and subsequently the level of their reporting by insurance compa-
nies was monitored. All insurance companies in the CR, divided into three 

main groups, were analysed.  These are insurance companies obliged to dis-
close non-financial information, insurance companies defined as large enti-

ties under the Accounting Act, and a group of other insurance companies. 
The quality of the information reported was assessed using a scoring scale. 

At the same time the level of reporting non-financial information in the sector 
of financial institutions in the Czech Republic was compared with the level of 

reporting in the V4 countries, Germany, and France. Another part of the re-
search was statistical modelling, which by means of correlation and regres-

sion analysis identified which factors influence the quality and the level of 
non-financial reporting. It was shown that gross written premiums and num-

ber of employees have the greatest influence. The research revealed that af-
ter the implementation of the Directive, there was an increase in non-finan-

cial reporting not only in the group of insurance companies obliged to report 
non-financial information but also in insurance companies with no obligation 

to do so. The increase in reporting was therefore not only caused by the im-
plementation of the Directive in Czech accounting legislation but also by the 

growing trend of social responsibility. 
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INTRODUCTION 

Until the end of 2016 non-financial reporting was on a voluntary basis. In 2014, Directive 2014/ 

95/EU (Non-Financial Reporting Directive, hereafter referred to as NFRD) was adopted, replacing Directive 

2013/34/EU. This Directive specifically concerns the reporting of non-financial information and introduces 

an obligation to report it. Under the NFRD only large companies and public interest entities are obliged to 

disclose non-financial information provided that the number of employees exceeds 500. Public interest 

entities include financial institutions and also insurance companies. Non-financial reporting under this 

Directive concerns information reported for the accounting period 2017. Since the Czech Republic is a 

member of the EU, non-financial reporting is mandatory. This obligation is given by the adoption of the 

NFRD and its subsequent implementation by all EU Member States. At the end of 2016 this Directive was 
implemented in Czech Law by an amendment to Accounting Act No. 563/1991 with effect from 2017.  

 

 

1. LITERATURE REVIEW 

The NFRD aims to get companies to integrate sustainability through their own targets, while the EU 
only monitors the behaviour of individual companies (Di Vaio et al., 2020). However, Trombetta et al. 

(2012) add that the targets are too general, and in their opinion the NFRD will not bring the desired effects. 

They also point out that the requirement of the Directive puts additional pressure on companies and in-

creases their administrative load.   

The basic legislative framework dealing with this area also includes the Taxonomy Regulation and non-

binding guidelines for non-financial reporting issued by the European Commission. Non-financial reporting 

is further controlled by the Sustainable Finance Disclosure Regulation (hereafter referred to as the 

“SFDR”). This is part of the EU’s plan to redirect capital flows towards sustainable investments. With effect 

from 1 January 2022 a new classification system with new disclosure requirements for investment prod-

ucts is introduced (Santamaria, 2021).     

Negri (2018) argues that insurance companies are one of the main actors that should disclose non-

financial reporting and should also require the same from their clients. The reason is the assumption of 

risk on behalf of clients, which should be minimal and which could just be helped by non-financial reporting 

by clients. Another reason given by Diacon and O´Sullivan (1995) is that the premiums collected from 

clients are further invested and appreciated by insurance companies. Negri (2018) states that the afore-

mentioned non-financial reporting can help them get better conditions and improve market position. How-

ever, insurance companies may only see non-financial reporting as a tool for presenting themselves as 

responsible companies and thus improve their image in front of clients and shareholders. However, these 

actions do not motivate other entities to provide high-quality reporting of all facts and comply with rules. 

On the other hand, despite the criticism of some insurance companies, there were insurance companies 

that voluntarily disclosed non-financial information even before the NFRD came into force.   

To assess the quality and level of reporting, the so-called ESG rating, which is based on environmental, 

social and transparency factors, is also used (ESG data, 2022).  Its advantage is that it is always compiled 

for a specific sector of the economy (e.g., agriculture, chemical industry, financial institutions) (Zehetmayr 

and Brandau, 2021). ESG ratings are especially crucial for investors and also for insurance companies 

themselves that can use them predominantly for assessing risk and other sub-factors that can help give 

an idea of the company (ESG Risk Ratings, 2022). In recent years, the ISSB (International Sustainability 

Standards Board) was established to develop uniform standards and indicators for non-financial reporting, 

which could lead to reporting of comparable data. (KPMG, 2021). 

KPMG’s international survey (2020) “KPMG Survey of Sustainability Reporting” conducts international 

comparisons of the level and quality of non-financial reporting in over 52 countries, providing thus a com-

prehensive view of this field (, 2021).  Despite the potential negatives (e.g., inconsistent methodology) that 

non-financial reporting entails, there has been an increase in non-financial reporting by businesses in re-

cent years (Threlfall, 2021). The results also show that companies are trying to disclose their non-financial 

information in line with the sustainable development goals.  It was also confirmed that non-financial 
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reporting is more important for large companies and companies with high financial leverage.  (Andrikopou-

los, 2014).  

 

On a sample of insurance companies, Lament (2018) examined the effect of non-financial disclosure 

on the return on equity (ROE). His research showed that insurance companies willing to produce and dis-

close non-financial reports had higher ROE than those insurers that did not disclose such information. It 
should be noted that this research was conducted on data from 2011–2016, i.e., before the introduction 

of the obligation to report non-financial information. Research by Schönborn (2019) reveals that financially 

successful companies report non-financial information to a greater extent. The above results are also con-

firmed by a study carried out by Malik (2015). Casey and Grenier (2014) add that the reason for this is 

that the market perceives such firms as less risky, which affects the financial performance of the company 

and the view of investors. 

The willingness to disclose non-financial information was influenced by many factors, which were ex-

amined, for example, by Lament (2018), Lament and Jarolímová (2021), who conducted research into 

factors affecting the level of non-financial reporting in the Visegrad Four countries. They found that the 

most influential factor is the size of the insurance market, especially the number of insurance companies, 

followed by the development of the insurance market, and the market share of foreign companies. Inter-

esting are also the results of the survey conducted by the company Flagship (2021d) for the Czech market, 

which analysed the factors influencing the level of non-financial reporting for 50 companies in the Czech 

Republic. The results show that about 70% of the entities obliged to prepare non-financial reports do not 

know the legal regulation of this area. Nevertheless, most of the participating companies see advantages 

in reporting and view financial reporting positively. Among the main motives that lead companies to report-

ing non-financial information are reputation, PR and competition. Furthermore, pressures from parent com-

panies, clients and investors are also included. Most financial institutions view the whole system as a 

competitive advantage they can offer to customers. In the Czech Republic, only the number of companies 

operating in the insurance market was shown to have a significant effect. Dropulic and Cular, (2019) state 

that the general level of disclosure of non-financial information by insurance companies in Croatia is very 

low, however, a positive correlation between the level of disclosure and the number of employees, profit 

value and other variables was also confirmed.  

Before the NFRD came into force, the European Union was not unanimous on non-financial reporting.  

Some countries such as France, the UK, Sweden, Denmark, Spain and Finland already had similar regula-

tions in place at national level before the Directive came into force (Caputo et al., 2020). On the contrary, 

the Polish government was against the introduction of the NFRD and wanted non-financial reporting to be 

done on a voluntary basis (Krasodomska and Godawska, 2020).  In general, Western European countries 
are more advanced in non-financial reporting than other European countries (Dumitru et al., 2017). Belal 

et al. (2013) added that the reasons why Eastern countries are lagging behind may be due to low enforce-

ability of reporting, and especially the historical economic structure. However, in recent years the aware-

ness of sustainability has increased greatly within all European countries (Schönborn et al., 2019). 

Currently, there is a proposal for a new CSRD (Corporate Sustainability Reporting Directive) that will 

mandate non-financial reporting to an additional group of companies. These will be companies with more 

than 250 employees and a turnover of more than 50 million euros. This proposal should set predominantly 

a European standard for non-financial reporting, which should be done in a digital machine-readable for-

mat.  The new directive aims to establish a uniform reporting methodology and to define different factors 

which should be assessed. The validity of the directive is not definitively determined.  

 

 

2. METHODOLOGY 

The impact and evaluation of the implementation of the NFRD in Czech accounting legislation is ex-

amined using analyses of annual reports of insurance companies. These are all commercial insurance 

companies with headquarters in the Czech Republic and foreign insurance companies with branches in 

the Czech Republic, according to the list of regulated and registered financial market participants that is 

maintained by the Czech National Bank. To verify the quantity and quality of non-financial reporting before 
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and after the implementation of the NFRD, a comparative analysis was used, comparing the years 2016 

and 2020. The year 2016 represents the period before the implementation of the NFRD and the year 2020 

provides the most up to date information for the period after the implementation of the NFDR.  Key indica-

tors from five core areas of non-financial reporting were identified and their level of reporting by insurance 

companies was subsequently monitored. These include environmental issues, social issues, employees, 

respect for human rights, and anti-corruption and anti-bribery matters. A total of 42 insurance companies 
were analysed and subsequently divided into three main groups. Group 1 includes insurance companies 

obliged to disclose non-financial information, Group 2 are insurance companies that are defined as large 

entities under the Accounting Act, and Group 3 includes other insurance companies. Subsequently, the 

quantity and quality of the reported non-financial information provided by these insurance companies was 

assessed on the basis of the criteria given in Table 1. The choice of these criteria was inspired by the 

Guidelines on non-financial reporting (2017), prepared by the European Commission as well as guided 

interviews with experts from audit firms. The quality of the reported information is assessed using a scoring 

scale. Each insurance company could be awarded a maximum of 25 points in total for all areas examined. 

The specific scores are shown in Table 1. Individual scores were also consulted with experts from auditing 

firms. 
 

 
Table 1. Criteria for non-financial reporting and their scoring 

Area Criteria Points 

Environmental issues Reduction in negative environmental impact 1-3 

 Reduction in investment in the coal sector 2 

 
Commitment to the Paris Climate Agreement 2 

Employee motivation to protect the environment 2 

Social issues Educational courses and awareness raising 1 

 Charity work 1 

 
Investment in innovation 1 

Motivation of employees for charity and volunteering 2 

Employees Employee training 1 

 Employee discounts on insurance products 1 

 Employee benefits 1 

Respect for human rights Code of ethics 2 

 Zero tolerance to discrimination 1 

 Promotion of inclusion programs for the disadvantaged 2 

Anti-corruption and 

anti-bribery issues 
Code of ethics 1 

 Employee training 1 

 Implementation of EP Regulation 1 

 

 

The paper also compared the level of non-financial reporting in the Czech Republic with the level of 

reporting in the V4 countries, Germany and France. The data for this comparison was obtained from the 

EUKI 2020 and 2019 database, specifically for the sector of financial institutions. The V4 countries were 

selected because of their similar historical development, all being open economies.  Germany was chosen 

as a country which is a major export partner of the V4 countries and France as one of the first countries to 

introduce mandatory non-financial reporting at national level. In the paper, statistical modelling was car-

ried out to identify, using correlation analysis, which factors influence the quality and level of non-financial 

disclosure. The correlation coefficients were tested at the 5% significance level. Using these coefficients, 
the relationships between the variables and their dependence on the scores obtained and the level of 

reporting were investigated. Subsequently, a regression model was constructed using the ordinary least 

squares (OLS) method to complement and confirm the results of the correlation analysis. Correlation and 

regression analysis was performed for Group 1 and Group 2 of insurance companies. Group 3 is insignifi-

cant for this investigation. The dependent variable in this model was the score, which will be explained by 

the explanatory variables: profit after tax, net assets, ROE, gross written premiums, equity and number of 

employees. The regression model used the data to determine the variables that best explain the score 

earned. 
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3. RESULTS 

The following section presents the findings of the research in three parts. The first part focuses on the 

evaluation of the impact of the implementation of the NFRD in Czech accounting legislation through the 

analysis of annual reports of insurance companies before and after implementation. The second part pre-

sents the results on the basis of the established evaluation criteria of non-financial reporting in specified 

groups of insurance companies. The third part presents the results from statistical modelling using corre-

lation and regression analysis, where the dependence of the specified variables on the level of disclosure 

of non-financial information is examined.  

 

 

3.1 Impact of the implementation of the NFRD on non-financial reporting by  

       insurance companies 

On the basis of the NFRD, which was implemented in Czech accounting legislation with effect from 

2017, insurance companies are obliged to disclose information on environmental, social issues, employ-

ees, human rights and fight against corruption. In each area, certain sub-criteria were assessed (Table 1). 

The resulting data of non-financial reporting in the examined areas of Czech insurance companies are 

presented in Table 2. It shows data for 2016, when the EU Non-Financial Disclosure Directive had not yet 

come into force, and for 2020, which represents the most recent information about the situation in the 

area of corporate social responsibility. It shows what percentage of insurance companies report non-finan-

cial information about a particular area out of the total number of insurance companies in each group, see 

Methodology.  

 

 
Table 2. Reporting of non-financial information by insurance companies in 2016 and 2020 in % 

Factors Group 1 Group 2 Group 3 
 2016 2020 2016 2020 2016 2020 

Environmental issues 31.25 46.88 19.64 28.57 11.25 11.25 

Social issues 56.25 62.50 32.14 35.71 5 11.25 

Employees 50 50 23.81 24.05 23.33 23.84 

Human rights 20.83 33.33 7.08 7.98 3.33 6.67 

Anti-corruption issues 12.50 20.83 5.24 6.05 1. 67 3.33 

Source: Authors’ own work based on annual reports 

 

 

The information about environmental issues is reported to the highest extent by Group 1, which also 

shows a marked increase in reporting. In Group 2 there is also an increase in non-financial reporting, but 

this is not true for Group 3 where there is no change observed, compared to 2016. Another area of non-

financial reporting is social issues, where there is an increase in reporting for all groups of insurance com-

panies. Another area is employee care where the level of reporting remained almost unchanged for all 

groups. It is interesting to observe its stagnation because in recent years there has been a trend to support 

employees and internal operations of the company. Another area of non-financial reporting is respect for 

human rights. This area is most frequently reported by Group 1. There has also been observed a significant 

increase, which is also true for Group 3. Only a slight increase is visible in Group 2. A similar trend is seen 

in reporting non-financial information on corruption, bribery and money laundering. The area of corruption, 

bribery and money laundering is one of the most important areas for financial institutions. The study also 

compares the level and quality of non-financial reporting in the Czech Republic with non-financial reporting 

in other V4 countries, France and Germany. Data from individual countries, including the Czech Republic, 

were obtained from EUKI 2020 and 2019 database, specifically for the sector of financial institutions. The 

V4 countries were selected on the basis of the similar historical context and the same date of EU accession. 

Germany was selected as the most important economic partner of the Czech Republic and due to the 

significant share of foreign trade in GDP, and France as the first EU country to introduce non-financial 

reporting at national level. Table 3 presents the results of each area arranged in two columns. Column B 
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indicates the percentage of entities reporting on the area, Column A indicates how many entities report full 

information. This is always a percentage of the total number of entities. 
 

 

Table 3. Comparison of the level of non-financial reporting in the CR and some EU countries in % 

Area Environment Employees Human rights Fight against corruption 

Countries A B A B A B A B 

Czech Republic 14.3 28.6 13.3 66.7 6.7 26.7 6.7 60 

Hungary 0 66.7 11.1 55.3 3.7 22.2 11.1 59.3 

Poland 26.7 62.2 16.6 50 0 16.7 33.3 50 

Slovakia 40 46.7 16.7 22.2 0 16.7 0 57.2 

Average of V4 26.7 51.1 14.4 48.6 2.6 20.6 12.8 56.6 

Germany 27.8 63.8 30.6 77.8 11.1 61.1 22.2 57.6 

France 37.8 88.9 37.8 91.1 13.3 51.1 11.1 68.9 

Source: EUKI 2020 and 2019 

 

 

As evident from Table 3, the Czech Republic exceeds the average of the V4 countries except for envi-

ronment.  Compared to the average of the V4 countries, Germany and France show higher values with 

regard to the quality and level of non-financial reporting. In the area of anti-corruption issues, the Czech 

Republic exceeds not only the average of the V4 countries but also Germany in the level of reporting non-

financial information, but as for the quality the Czech Republic lags even behind the average of the V4 

countries. The best results of all countries are achieved in France, which can be attributed to the manda-

tory reporting of non-financial information on the basis of their national legal regulation, introduced already 

before the mandatory implementation of the NFRD.  

 

 

3.2 Evaluation of non-financial reporting by insurance companies  

      in the Czech Republic 

This part assesses each group of insurance companies on the basis of the established criteria (see 

Methodology). The graphs below illustrate the total score of insurance companies for the years 2016 and 

2020. The graphs show only insurance companies that scored at least 3 points.  Group 1 consists of 8 

insurance companies, and the highest score in this group was achieved by Kooperativa Insurance Com-

pany.  

 
Graph 1. Level of reporting non-financial information by insurance companies - Group 1 

 

     Source: Authors’ own work based on annual reports 
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Graph 1 shows an increase in the level of reporting non-financial information, compared to 2016. At 

the same time, it should be noted that two of the insurance companies surveyed did not reach the mini-

mum threshold of three points and hardly ever disclose any non-financial information although they are 

obliged to do so.  

In Group 2 there were 14 insurance companies. Graph 2 shows only eight of them, because six insur-

ance companies did not reach the minimum number of points.  
 

Graph 2. Level of reporting of non-financial information by insurance companies – Group 2 

 

     Source: Authors’ own work based on annual reports 

 

 

In comparison with Group 1, there is a significant decrease in the points scored and the maximum 

score. Again, what can be observed is an increase in the level of reporting non-financial information com-

pared to 2016. In Group 3 there were a total of 20 insurance companies. Graph 3 shows only 7 of them 

because 13 insurance companies did not reach the minimum score required. 
 

Graph 3. Level of reporting non-financial information by insurance companies - Group 3 

 

     Source: Authors’ own work based on annual reports 
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Except for one insurance company in this group, which reached a similar score as the best insurance 

companies in Group 2, the other insurance companies in Group 3 report minimum non-financial infor-

mation (scoring only 3 points) or none at all. With the exception of two insurance companies where there 

was in increase in the score, the other insurance companies did not show a higher level of non-financial 

reporting.  

Graph 4 shows a comparison of the three groups of insurance companies on the basis of the scores 
of the criteria. As evident, each of the groups of insurance companies showed an increase in the level of 

non-financial reporting compared to 2016. Therefore, the positive impact of the implementation of the 

NFRD in the Czech accounting regulation can be confirmed. 

 

Graph 4. Comparison of insurance companies for 2016 and 2020 

 

     Source: Authors’ own work based on annual reports 

 

 
A more detailed distribution of scores within each of the areas examined (see Methodology) can be 

seen in Graph 5. The graph shows that environmental information is disclosed most. All insurance compa-

nies from Group 1 also disclose information about employees and social issues.  

 

 
Graph 5. Scoring of all groups of insurance companies (2020) 

 

     Source: Authors’ own work based on annual reports 
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3.3 Statistical modelling of dependency 

For the statistical modelling, variables that may have an effect on the final scores of insurance com-

panies were identified. Correlation analysis will be used to assess the occurrence and strength of the rela-

tionship between the scores and the selected variables, which included profit after tax, net assets, ROE, 

gross written premiums, equity and number of employees. Regression analysis uses dependent variables 

that are significant for explaining the scores.  The dependent variable in this model is the score, which will 

be explained by the explanatory variables: profit after tax, net assets, ROE, gross written premiums, equity, 

and number of employees. 

The correlation matrix below explains the relationship between the scores and the selected explana-

tory variables and their dependence. The correlation matrix was constructed for Groups 1 and 2 of insur-
ance companies, where we can observe a positive relationship between the variables examined. The in-

creasing number of employees, amount of gross written premiums, equity, and profit and loss are statisti-

cally significantly associated with the increasing scores. It can be said that the number of employees and 

gross written premiums have the strongest relationship among the explanatory variables, as they show the 

highest correlation coefficient values. In contrast, net assets together with ROE do not have a statistically 

significant effect on the scores. All correlation coefficients are positive. This means that the higher the 

values of the variables, the higher the score of the insurance company. 

 
Correlation coefficients, using observations 1–22 

5% critical value (two-sided) = 0.4227 for n = 22 

Scores  

0.38 Net assets 

0.58 Equity 

0.38 ROE 

0.57 Profit after tax  

0.64 Gross written premium 

0.71 Number of employees 

1.0000 Point valuation 

 

 
The individual correlation coefficients are tested at the 5% significance level. Table 4 shows individual 

coefficients. The regression model complements the information derived from the correlation analysis.  

 

 
Table 4. Significance of correlation coefficients  

  
Correlation coefficient Test statistics P-value 

Significance at the 

5% level 

Net assets 0.38 1.84 0.081 No 

Equity 0.58 3.21 0.004 Yes 

ROE  0.38 1.86 0.077 No 

Profit after tax 0.57 3.13 0.005 Yes 

Gross written premiums 0.64 3.73 0.001 Yes 

Number of employees 0.71 4.57 0.000 Yes 

 

 
The regression analysis complements the results of the correlation analysis and helps identify varia-

bles that may affect the score. The model works with one-sided dependence, which means that the explan-

atory variable “score” is determined by individual explanatory variables, but the reciprocal is not true. The 

variable “number of employees” is significant at the 5% level, while the other variables are significant at 

the 1% level, which suggests a larger dependence – profit after tax, ROE, gross written premiums. This 

resulting model explains a total of 76.17% of data variability.  
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Model 1: OLS, using observations 1-22 

Dependent variables: scores 
 

  Coefficient Standard devia-

tion 

t-score p-value  

Profit after tax −1.34555e-05 2.22371e-06 −6.051 <0.0001 *** 

ROE 0.120017 0.0335378 3.579 0.0021 *** 

Gross written premiums  1.69278e-06 2.79010e-07 6.067 <0.0001 *** 

Number of employees 0.00367645 0.00143593 2.560 0.0197 ** 
 

Mean of dependent variable  6.772727  Standard deviation of depend-

ent variable 

 6.140667 

Sum of squares of residuals  188.6837  Standard error of the regression  3.237658 

Uncentered coefficient of  
determination 

 
 0.895234 

 Centered coefficient of  
determination 

  
0.761722 

F (4, 18)  38.45283  P-value (F)  1.38e-08 

Logarithm of plausibility −54.85598  Akaike criterion  117.7120 

Schwarz criterion  122.0761  Hannan-Quinn criterion  118.7400 

 

 

4. DISCUSSION AND CONCLUSION 

On the basis of the objectives of the paper, namely the assessment of the level of reporting of non-

financial information disclosed by insurance companies based in the Czech Republic with respect to its 

quantity and quality, the impact of the implementation of the NFRD in Czech accounting legislation was 

assessed. The level of non-financial reporting before and after the implementation of the NFRD was as-

sessed in insurance companies within specific groups, i.e., insurance companies obliged to report non-

financial information, insurance companies classified as large entities, and other insurance companies. 

The research conducted shows that after the implementation of the NFRD there was an increase in report-

ing this information not only in the insurance companies obliged to report non-financial information but 

also in insurance companies that have no obligation in the areas surveyed.  The increase in reporting was 

not therefore only the result of the implementation of the NFRD in Czech accounting legislation but also 

the growing trend in social responsibility.  Part of the research was the comparison of the level and quality 

of non-financial reporting in the Czech Republic and other V4 countries, France, and Germany using data 

from the EUKI 2020 and 2019 databases. Reporting in the Czech Republic is above average in most of 

the areas studied compared to other V4 countries. However, it is surprising that the Czech Republic is 

lagging behind in the area of environment. Compared to the Czech Republic, non-financial reporting in 

France and Germany is done extensively and in good quality.  

The evaluation of quantity and quality of non-financial reporting in the Czech Republic was also based 

on the scores of the criteria within the areas of non-financial reporting in the defined groups of insurance 

companies. It can be seen that the insurance companies predominantly disclose non-financial information 

about the environment, social issues and employees. However, it is interesting that not all insurance com-

panies report non-financial information. This is alarming for the group of insurance companies that are 

obliged to disclose such information.  

On the basis of statistical modelling using correlation analysis where the dependence of the variables 

on the level of disclosure of non-financial information was examined, it can be concluded that the larger 

the insurance company is in terms of gross premiums and number of employees, the more it discloses 

non-financial information. This conclusion is evident from the correlation matrix and the regression model. 

If the variables such as gross written premiums and number of employees grow year on year, then the 

assumption that the scores will grow is true. This is mainly due to the high values of correlation coefficients 

of these variables. The smallest impact on the growth of the scores is exerted by net assets, which is also 

evident from the correlation coefficients.  

In the research, a significant difference was observed not only in the quantity but also in the quality of 

non-financial information reported by individual insurance companies. This is a consequence of the lack 

of a uniform methodology of reporting. Therefore, it seems logical to introduce a new directive which will 
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harmonize the requirements for non-financial reporting.  It can be assumed that this will increase compa-

rability of non-financial reporting. At the same time, it would be advisable to have a uniform system for 

reporting, integrated into the annual report.  Non-financial information should be as important as financial 

information. Also, an emphasis should be placed on diversity and investment in green projects, which is 

closely linked to social responsibility and non-financial reporting. For this reason, an increase in the quan-

tity and quality of non-financial information can be expected in the future. 

The introduction of a uniform reporting methodology and the definition of individual indicators should 

be supported by the NFR standards, which are expected to enter into force from 2023. Also, the newly 

prepared directive with the obligation to report non-financial information in a comprehensive form could 

provide a more complex and detailed view of this area. Another aspect that may have an impact on the 

level of reporting is the EU Taxonomy Regulation, whose main theme is meeting environmental objectives. 

Thus, an increased interest of insurance companies in this area of reporting can be expected. At the same 

time, financial institutions should place more emphasis on corporate responsibility, greater transparency 

and better data for the quantification of risks in lending and investing.  
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 The purpose of this research was to investigate the impact of strategic man-

agement techniques on employee performance via the mediation of empow-

erment. Incorporated in strategic management were techniques like (Internal 

Analysis, Strategic Leadership, Strategic Planning, Strategic Change Manage-

ment and Strategic Learning). Only (287) members of Amman Chamber of 

Industry-registered companies in engineering, electrical and information tec-

hnology sectors replied to the online questionnaire, based on a quantitative 

methodology and using a questionnaire. There was a strong correlation be-

tween the development of employees' performance and empowerment, ac-

cording to the findings of the study. This empowerment works its way into al-

lowing workers to take more responsibility for their own decisions, run these 

decisions into the benefit of the organization and ensure the organization's 

overall goals are met. According to a recent study, it is necessary to change 

typical management mindsets that are built on authority in order to produce 

great results. In the research, there were other recommendations. 
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INTRODUCTION 

Workplace pressure has increased as a result of rapid technological development and fierce competi-

tion between organizations. Employees are under greater pressure to deliver their best performance, and 

this performance must be able to meet the organization's performance needs and deliver them to organi-

zational excellence (Kabetu and Iravo, 2018). It has been demonstrated over time, according to Samimi 

et al (2020), that the concept of strategic management has the ability - through feedback and continuous 

evaluation of all actors within the organization's environment, from its employees to the tools and equip-

ment used to the top management - to positively influence organizational performance. And the manner in 

which it interacts with the whole of the organization's lexicon. 

A high degree of participation between business units was fostered through strategic planning and 

organization, according to Mukhezakule and Tefera (2019), who asserted that strategic management pla-

yed a significant role in determining the characteristics of the organization that set it apart from compe-
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titors, and that strategic management contributed significantly to forming a distinguished performance by 

fostering a high degree of participation between business units. Hunitie (2018), on the other hand, discov-

ered that strategic management does not have an influence simply at the level of administrative choices 

or business units, but also extends to the level of working persons and the manner in which they run their 

enterprises and delegate responsibility to others. 

As a result, the present research intends to establish the influence of strategic management on em-

ployee performance by taking into consideration the mediating function of empowerment. The strategic 

management variables, which comprised the following, were employed by the researcher in this study (In-

ternal Analysis, Strategic Leadership, Strategic Planning, Strategic Change Management and Strategic 

Learning). 
 

 

1. LITERATURE REVIEW 
 

1.1 Strategic Management 

Strategic management is distinct from other sorts of departments in that it occupies the top of the 

institutional pyramid in terms of significance, since it is the sole means by which the organization can 

define its long-term direction (Mikhno et al, 2020). According to Garrido-Lopez et al (2018), strategic man-

agement in general differs from other sorts of departments in terms of idea, philosophical thinking, levels, 

and methodologies, as well as from other types of departments. Strategic management, according to 

Ravenda et al. (2019) and Potyshniak et al. (2019), is the art of formulating, executing, and assessing 

organizational choices while assuring their realization, that is, establishing integration between manage-

ment theories and their actual implementation. Strategic management, according to Rugman and Douglas 

(2018), is viewed from the perspective that it is the methods and tools for developing organizational plans 

over the long term by providing the appropriate tools and individuals for this purpose, which is dependent 

on the efficient management of the organization's existing resources. 

The strategic management structure is divided into three levels, which were defined by Coen and Van-

noni (2020) and Meresa (2019) as a) the top management, b) the middle management, and c) the lower 

management. The top management is comprised of the CEO, the middle management, and the lower man-

agement. Based on the research of Stewart and Stead (2019), it has been determined that having different 

levels does not diminish the importance of the strategic plans and decisions that take place within each 

level, but rather that they are usually integrated and comprehensive in order to be interconnected with one 

another in order to achieve the desired results..  

 

 

1.2 Employees' Performance 

According to Diamantidis and Chatzoglou (2019), performance is defined as the quantity and quality 

anticipated from each employee to be used as performance assessment criteria later in the company. 

There are two types of work performance theories: positive and negative. The positive theory states that 

human forces' actions have a positive impact on the organization's performance, and this can lead to a 

higher level of organizational performance. The negative theory states that human force's actions have a 

negative impact on the organization and can lead to a lower level of organizational performance. 

Rizky and Ardian (2019) describe the three main ways in which performance is evaluated, which in-

clude a) measuring production rates and working hours over the course of a specific period of time, b) 

having a leadership or administrative individual evaluate the performance of an employee, and c) self-

evaluation. It focuses on encouraging workers to assess their own performance in order to discover their 

own strengths and limitations. 
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1.3 Empowerment 

Collaboration mechanisms, social media and other communication programs are among today's firms' 

instruments for satisfying their organizational demands in a timely way (Baird and Munir, 2018). The 

growth of a company might be hampered if there is a typical top-down management structure in place. 

Even management and other bureaucratic procedures may impede decision-making and inhibit talent and 

a feeling of innovative thinking among the workforce at large (Bose and Emirates, 2018) . 

Employee participation in facility decision-making may be bolstered via the use of empowerment strat-

egies, which increases both the efficacy and efficiency of the facility's workers (Dahou and Hacini, 2018). 

Giving employees the ability to voice their views on the nature of their job and so allowing them to influence 

the decision-making process is also a kind of empowerment, according to Potnuru et al (2018). According 

to Mohapatra and Sundaray (2018), the goal of employee empowerment is to help employees be more 

productive by giving them more freedom and control over their work environment while still allowing them 

to improve their performance and use their previous work experiences to help them meet their objectives . 

The decision-making process in any business should be as quick, flexible, and structured as feasible 

in today's environment of rapid change, according to Andika & Darmanto (2020) and Idris et al (2018). It 

will be very difficult for a business that operates according to the old hierarchical structure to do all of this 

(Shukla et al, 2018). Traditional businesses are slowed down by layers of management and are less re-

sponsive to market circumstances and decision-making (Zaraket et al, 2018). A company's ability to recruit 

and retain a team of brilliant, innovative people is boosted when workers are given more authority and 

responsibility. 
 

 

1.4 Strategic Management Performance  

Organizational objectives may be reached via the use of strategic performance management, which 

has been described as a strategy and technique for evaluating and regulating performance as well as 

identifying weak points and strengths. It has been noted by Aguinis (2019) that strategic performance 

management is typically done by depending on the balanced scorecard, which assesses employee perfor-

mance in financial performance, customer happiness, efficiency of internal processes, and improvement 

of organizational skills. By focusing on the organization's plan and how it will be achieved, strategic perfor-

mance managers examine the performance of workers and the ways in which they may be improved in 

terms of their capabilities. 

One of the strategies employed by major corporations like G&P and Unilever to improve individual 

performance and, in turn, the overall performance of the business is strategic performance management, 

according to Thirumalaiselvan and Venkatachalam (2019). 
 

 

1.5 Hypotheses Development  

Researchers concluded that strategic management is an important aspect of every organization's over-

all strategy. This includes areas such as environmental analysis and survey; strategy creation; execution; 

assessment; and control, according to Nzewi et al (2017 research). The purpose of the research was to 

investigate the effect of strategic management on the performance of aluminum production employees in 

the Delta states. The researcher utilized a questionnaire and disseminated it to a sample of (123) workers, 

relying on the quantitative technique. In the study, researchers found a strong association between stra-

tegic management practices and employee productivity, and they believe this is because of the in-house 

research that gives both workers and management the data they need to make informed decisions. The 

research also indicated that strategic management plays an active role in empowering people in terms of 

enhancing employee engagement, which results in higher performance. 

Nyongesa et al. (2017) investigated the effect of strategic management on KPLC's performance in 

Kenya, starting with the premise that employee performance has a significant influence on organizational 

performance. The researchers employed a questionnaire instrument and disseminated it to (133) corpo-

rate administrators as a stratified random sample. It was discovered that there is a correlation between 
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strategic management and organizational performance, with the source of this relationship being strategic 

leadership, which helped to motivate employees to strive for higher levels of performance by implementing 

measures to keep the organization's performance, transparency, and focus on customer satisfaction high . 

There are two ways to look at the performance of an organization, according to Tolici (2021). One way 

is to look at it as a consequence of the individual's performance; the other way is to look at it as an outcome 

of the organization's members' performances. Many factors, including organizational culture, learning and 

innovation and individual performance, have a role in a company's success or failure, says the study's 

author. It was the goal of Tolici's (2021) research to illustrate how strategic management impacts leader-

ship, individual performance, and transformation in order to achieve outstanding results. According to the 

findings of the study, strategic management is capable of dealing with change and controlling its re-

sistance, as well as strategic leadership contributes to managing working individuals in a way that encour-

ages them to provide the best performance and thus raises organizational performance. 

Using a quantitative approach and a questionnaire distributed to a sample of (235) employees, as well 

as the use of structural equation modeling to analyze data, Azbari et al. (2015) concluded that strategic 

leadership and empowerment increase employee satisfaction with the work environment and their overall 

satisfaction with their jobs. At the University of Muhammadiyah in Indonesia, Rustamadji and Omar (2019) 

conducted a research to see whether organizational commitment, a mediating factor in the relationship 

between strategic management and employee performance. The questionnaire was given out to a repre-

sentative sample of (386) university staff at Indonesia's (12) University of Muhammadiyah using a quanti-

tative technique. There is a strong correlation between the performance of personnel and their degree of 

organizational commitment to strategic management encompassing environmental analysis; strategic 

leadership and strategy execution. From hypotheses development above, researcher was able to formulate 

following set of hypotheses: 

Ha: Strategic management has an influence on employees' performance 

Hb: Strategic management has an influence on employees' empowerment 

Hc: Employees' empowerment has an influence on employees' performance 

Hd: Strategic management has an influence on employees' performance that is attributed to employees' 

empowerment 

 

 
         Independent Variables                                                                                                              Dependent Variables 

 
Strategic Management 

Internal Analysis  

Strategic Leadership  

Strategic Planning 

Strategic Change Management 
Strategic Learning 

Ha 

 

 

           

               Hb                                                    Hc 

Employees' 

Performance 

 Empowerment  

 

                                                                                         Hd 

Figure 1. Study Model 

Source: Yas et al (2020); Han et al (2020) 

 

 

2. METHODS 
 

2.1 Methodological Approach 

For the current research, primary data was obtained via the quantitative method. Stockemer et al 

(2019) defined quantitative research as study that seeks to quantify the issue and understand its preva-

lence by looking for outcomes that may be predicted to apply to a wider population. By creating numerical 

data or data that can be transformed into useable statistics to identify certain attitudes, views, behaviors, 
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and other variables—and generalizing conclusions from a wider population, quantitative research helps 

define the issue. Data may be quantified, and this data can be used to generate facts and discover trends 

in study. This phenomenon may be better understood with the use of quantitative research techniques, 

which gather numerical data from a small group of individuals and then generalize their findings to a larger 

one. When researchers are looking for objective and definitive conclusions, they often turn to quantitative 

research.  

 

 

2.2 Study Tool 

Study participants filled out a questionnaire that included demographic information and remarks 

about the study's subvariables. The questionnaire included two major components (Internal Analysis, Stra-

tegic Leadership, Strategic Planning, Strategic Change Management and Strategic Learning). To measure 

agreement or disagreement, a likert scale of 1 to 5 was used, with 1 denoting strong disagreement, 2 

designating disagreement, 3 designating neither agreement nor disagreement, 4 designating agreement, 

and 5 denoting strong agreement. With the help of prior research such as Nzewi et al.(2017), Nyongesa et 

al.(2017), Tolici (2021), Azbari et al. (2015), and Rustamadji and Omar (2017), the questionnaire was 

constructed  .(2019 .  

Afterwards, the questionnaire was given to a committee of experts in the subject and arbitrated, re-

sulting in a questionnaire that had (37) paragraphs. Accordingly, the questionnaire was posted online 

through Google Form in order to gather as much data as feasible in accordance with COVID 19 health 

precautions.   
 

 

2.3 Population and Sampling Technique 

Amman Chamber of Industry registered (31725) organizations were included in the study's population. 

The study population was represented by a sample size of (380). There were 287 completed question-

naires available to the researcher after the application procedure, indicating a statistically acceptable re-

sponse rate of 75.5%. 
 

 

2.4 Data Screening and Analysis  
SPSS v. 23rd was utilized in order to screen and analyze gathered primary data. Cronbach's Alpha test was used 

in order to test consistency of study tool, Alpha scored (0.956) which was accepted as it was higher than .60 (Gujarati 

& Porter, 2009). Other statistical tests included: 

− Frequency and percentage  

− Mean and standard deviation 

− Path analysis test  

− Pearson correlation  

  

 

3. ANALYSIS AND DISCUSSION 
 

3.1 Demographic Results 

As it was highlighted in table 1 below, study sample responded to the questionnaire and it was indi-

cated through analysis that majority of sample were males forming (69%) of total sample. Regarding age, 

it can be seen that majority of sample were within age range of (29-35 years) forming (42.2%) who held 

(MA) degree in related fields of management forming (78%) of total sample and an experience of (more 

than 9 years) forming (49.6%) of total sample. 
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Table 1. Sample Statistics 

Gender F % 

Male 198 69.0 

Female 89 31.0 

Age   

22-28 56 19.5 

29-35 121 42.2 

36-42 76 26.5 

+43 34 11.8 

Education   

BA 53 18.5 

MA 224 78.0 

PhD 10 3.5 

Experience   

1-4 56 19.5 

5-8 106 36.9 

+9 125 43.6 

Total 287 100.0 

 

  

3.2 Questionnaire and Variables' Analysis 

Table 2 below presented mean and standard deviation of questionnaire statements and variables as 

according to individuals' responses. It appeared that all statements of questionnaire were well-received as 

all of them scored higher than mean of scale 3.00. Looking at variables of study, it can be seen that (Em-

ployees' Performance) scored the highest mean of 3.69/5.00 compared to (Strategic Planning and Strate-

gic Change Management) which scored the lowest mean of 3.25/5.00. Going deeper into analysis, results 

indicated that statements were all answered positively as all of them scored higher than mean of scale 

3.00. The highest mean was scored by the statement articulated "Strategic performance management is 

the main stream in the organization" with a mean of 3.81/5.00 compared to the lowest mean scored by 

statement "Employees' engagement is an integral part of strategic planning" scoring mean of  3.10/5.00 

but still statistically positive. 

 

 
Table 2. Questionnaire Analysis 
 

1. Strategic goals are all defined and highlighted among employees clearly  3.45 1.42 

2. There a huge participation part from employees in decision making process  3.39 1.30 

3. Management makes sure to have multi-sourced data  3.37 1.20 

4. Internal processes are reflected in better competitive advantages  3.38 1.22 

5. Many internal processes aim to reduce cost and develop quality  3.35 1.17 

Internal Analysis 3.39 1.06 

6. There is a proper and effective leadership strategies  3.21 1.18 

7. Our leadership is always prompt when it comes to decision making process  3.20 .96 

8. Leadership is built on sustainable strategic plans  3.16 .91 

9. Leadership focuses on empowerment of employees  3.26 .92 

10. Leadership supports accountability and credibility  3.44 .96 

Strategic Leadership 3.25 .82 

11. Employees' satisfaction leads to customer satisfaction  3.30 1.00 

12. Good strategies leads to better organizational performance  3.34 1.02 

13. All employees are aware of organizational goals and strategies  3.37 .98 

14. Employees are all engaged in the process of planning and decision making  3.15 1.20 

15. Employees' engagement is an integral part of strategic planning  3.10 1.21 

Strategic Planning 3.25 .90 

16. Change decisions are presented before us for extra insights  3.45 1.15 

17. Management makes sure to make smooth transitions in everything  3.40 1.05 

18. change resistance is dealt with smoothly and without problems  3.34 1.07 
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19. Applied changes are normally for the benefit of employees in the first step  3.31 1.02 

20. Change is normally applied with a sense of attention and applicability  3.52 .93 

Strategic Change Management 3.40 .91 

21. We use the latest technologies for R&D 3.32 .91 

22. Management pays attention to adding values for employees  3.26 1.13 

23. Training courses are held for better learning  3.25 1.08 

24. Knowledge sharing is an integral part in the organization  3.45 1.01 

25. Empowerment in taking decisions is valid and processed in the organization  3.23 .97 

26. Management aim to develop employees' innovative capabilities  3.66 1.17 

27. We're always asked to give ideas that would help present the best in us  3.62 1.14 

Strategic Learning 3.40 .85 

28. Strategic performance management is the main stream in the organization  3.81 1.03 

29. Employees performance is always monitored strategically  3.62 1.06 

30. Strategic performance management is the main key to monitor performance  3.58 1.25 

31. Performance scorecard is used in the organization  3.76 1.11 

Employees' Performance 3.69 .97 

32. Employees' engagement is an integral part of strategic plans  3.58 1.10 

33. Management makes sure that goals, mission and vision are clear in order to  

smooth the path for empowerment  

3.46 1.30 

34. All employees' are a part of strategic plans and are involved in drawing  

organizational policies  

3.55 1.26 

35. With empowerment, employees present the best of their performance  3.73 1.13 

36. The more empowerment an employee has the more good performance they present  3.57 1.11 

37. Management are always ready to hear from employees' and apply their suggestions  3.45 1.31 

Empowerment 3.56 .99 

 

 

3.3 Hypotheses Testing 

In order to test the study hypotheses, the researcher employed the Path Analysis test. The following 

outcomes were discovered: 
 
 

Table 3. Fit model 

Indicator AGFI 
 

GFI RMSEA CFI NFI 

Value 

Recommended 
> 0.8 < 5 > 0.90 ≤0.10 > 0.9 > 0.9 

References 
(Miles and Shevlin, 

1998). 

(Tabachnick 

and Fidell, 

2007) 

(Miles 

and 

Shevlin, 

1998). 

(MacCallum 

et al, 1996) 

(Hu and 

Bentler, 

1999). 

(Hu and 

Bentler, 

1999). 

Value of Model 0.917 3.32 0.927 0.079 0.937 0.925 

 

 

The above table demonstrates that the aforementioned indicators have met or exceeded the levels 

specified by the relevant sources; this results in the following hypothesis testing: 
 

 

Table 4. Hypotheses Testing 

   Total effect Indirect ef-

fect 

Direct 

effect 

T-value 
P 

Deci-

sion 

Empower-

ment 
<--- 

Strategic  

management  

0.789  
0.789 20.692 *** Accept 

Performance <--- 
Strategic  

management 

0.828 0.537 
0.291 7.726 *** Accept 

Performance <--- 
Empower-

ment 

0.68  
0.68 18.345 *** accept 
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Ha: Strategic management has an influence on employees' performance  

Above table shows that (T-value = 7.726; P < 0.05; = 0.000). This means that Strategic management has 

an influence of employees' performance 

Hb: Strategic management has an influence on employees' empowerment  

Above table shows that (T-value = 20.692; P < 0.05; = 0.000). This means that Strategic management has 

an influence on employees' empowerment 

Hc: Employees' empowerment has an influence on employees' performance  

Above table shows that (T-value = 13.345; P < 0.05; = 0.000). This means that employees' empowerment 

has an influence of employees' performance 

Hd: Strategic management has an influence on employees' performance that is attributed to employees' 

empowerment    
 

 

Above table shows that the total effect (0.828) is significant at 0.05 level. This means that strategic 

management has an influence on employees' performance that is attributed to employees' empowerment. 

Correlation Pearson was used to test the relationship between each independent variable and em-

ployee performance. It was found that r values were significant at 0.05 level and ranged between (0.124-

0.83)   

 

 
Table 5. Correlation Matrix 

 
Internal 

Analysis 

Strategic 

Leader-

ship 

Strate-

gic Plan-

ning 

Strategic 

Change Man-

agement 

Strate-

gic 

Learning 

Employee 

Perfor-

mance 

Internal  

Analysis 

Pearson Correlation 1 .514** .316** .355** .295** .124* 

Sig. (2-tailed)  .000 .000 .000 .000 .036 

N 287 287 287 287 287 287 

Strategic 

Leadership 

Pearson Correlation .514** 1 .576** .542** .440** .319** 

Sig. (2-tailed) .000  .000 .000 .000 .000 

N 287 287 287 287 287 287 

Strategic 

Planning 

Pearson Correlation .316** .576** 1 .607** .507** .359** 

Sig. (2-tailed) .000 .000  .000 .000 .000 

N 287 287 287 287 287 287 

Strategic 

Change Man-

agement 

Pearson Correlation .355** .542** .607** 1 .862** .609** 

Sig. (2-tailed) .000 .000 .000  .000 .000 

N 287 287 287 287 287 287 

Strategic 

Learning 

Pearson Correlation .295** .440** .507** .862** 1 .830** 

Sig. (2-tailed) .000 .000 .000 .000  .000 

N 287 287 287 287 287 287 

Employee 

Performance 

Pearson Correlation .124* .319** .359** .609** .830** 1 

Sig. (2-tailed) .036 .000 .000 .000 .000  

N 287 287 287 287 287 287 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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3.4 Discussion 

Strategic management's impact on employee performance was examined in this research by studying 

the role of workers' empowerment. As part of a study on the Amman Chamber of Industry, a questionnaire 

was issued to (287) people working in the engineering, electrical, and computer technology sectors. The 

factors of strategic management included in the questionnaire included the following: (Internal Analysis, 

Strategic Leadership, Strategic Planning, Strategic Change Management and Strategic Learning). The fol-

lowing results were obtained via the use of SPSS.: 

− Employees within engineering, electrical and information technology industries sector in Jordan 

showed high level of awareness regarding presented variables as they were able to deal with every 

statement in a positive approach  

− There appeared a good level of strategic management practices within engineering, electrical and in-

formation technology industries sector in Jordan 

− The first hypothesis was accepted and it appeared that strategic management has an influence on 

employees' performance with a T-value = 7.726; P < 0.05; = 0.000.  

− The 2nd hypothesis was also accepted and results indicated that strategic management has an influ-

ence on employees' empowerment with a T-value = 20.692; P < 0.05; = 0.000. 

− Results also indicated that employees' empowerment has an influence on employees' performance 

with a T-value = 13.345; P < 0.05; = 0.000.  

− Finally, strategic management has an influence on employees' performance that is attributed to em-

ployees' empowerment given that the total effect (0.828) was significant at 0.05 level. This meant that 

strategic management has an influence on employees' performance that is attributed to employees' 

empowerment. 
 

Research found that strategic management has the capacity to improve employee performance by 

improving their degree of empowerment via their job description. Strategic performance management 

(SPM) was born out of the marriage of strategic management and operational effectiveness. Using the 

study's findings, we can conclude that strategic performance management has a substantial mediating 

role in the good influence on working people's performance. According to the report, strategic management 

is an all-encompassing strategy that helps a business realize its goals via workers who are the primary 

backers of the organization's objectives. 

  

Strategic management means better performance  

Because strategic management is a major trend in the organization's organization and planning, this 

study found it has a direct impact on employee performance. This is because strategic management allows 

for greater control over employee performance, which enables the organization to catch any gaps that 
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could potentially lead to instability in the performance of employees. Using a balanced scorecard was also 

motivated by strategic management, which resulted in a greater level of performance for firms. Nzewi et 

al. concurred on this point (2017). 

Strategic management supports employees' empowerment  

It was discovered via the analysis that strategic management helps to enhancing employee engage-

ment in their job by recognizing that employee participation and involvement are a vital aspect of strategic 

planning. Furthermore, strategic management, by concentrating on explaining the organization's objectives 

and purpose, really aids to boosting workers' awareness of what is plainly demanded of them, assuring the 

attainment of the goals required by the strategic plans. Empowerment appears in strategic management 

by focusing on the idea that employees are an integral part of the strategic plan, and thus empowering 

them is necessary in order to raise the level of organizational performance; this empowerment is actually 

capable of providing distinguished performance in conjunction with empowerment. Nyongesa et al. (2017) 

and Tolici (2017) agreed on this (2021).  

 

Employees' empowerment is the way to reach better performance  

Gathering the two aspects of empowerment and performance, it is agreed that empowering employees 

can assist them in identifying the appropriate decisions that must be made for either the organization as 

a whole or their own department, giving them that – rather – strategic choice of empowerment will make 

them more capable of identifying weak points and working on them, as well as strength points and lever-

aging them. As agreed upon by Azbari et al (2015), this may aid in the development of more accurate 

results, which are typically the outcomes of empowerment accompanied with strategic management tech-

niques.  

 

Employees' empowerment facilitates the positive influence of strategic management on employees' 

performance 

The study's basic hypothesis has been proven, accepted, and confirmed, as empowerment facilitates 

the process of creating a positive impact of strategic management on employee performance via the 

adopted strategic management variables (Internal Analysis, Strategic Leadership, Strategic Planning, Stra-

tegic Change Management, and Strategic Learning); these variables positively affected employee perfor-

mance by clarifying strategic objectives and increasing strategic learning (2019). Strategic management 

also adds to gaining a competitive advantage by relying on diverse information sources that represent the 

benefits of internal organizational activities.. 

 

 

CONCLUSION AND RECOMMENDATIONS 

There is no doubt that interest in the notion of employee empowerment is a crucial and decisive aspect 

for companies, particularly given the trend toward embracing and using contemporary administrative con-

cepts such as strategic management, strategic leadership, and many others. In the present day, one of the 

management principles that has a good influence on the business as a whole is strategic employee em-

powerment. Employee empowerment is one of the key needs for the effective implementation of contem-

porary management principles, and it is strategically dependent on training, modeling, and career devel-

opment at both the organizational and individual levels . 

Finally, strategic management focuses on the equation "individuals X correct internal processes = 

profit," which means that choosing the right people to work with and the correct internal process system 

will contribute to maximizing performance and thus achieving profits, which include material profits, mar-

ket share, customer satisfaction, and competitive priorities.    

Accordingly, the study recommends the following : 

− Attempting to adapt the traditional administrative mentalities based on authority in order to achieve 

outstanding performance based on strategic empowerment  
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− The need to adopt an organizational culture and strategic management practices that are compatible 

with contemporary requirements and developments. 
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 The increase in the scale of globalization expands the area of economic 

relations, complicating the decision-making process of a particular economic 

entity or individual, taking into account the expected risks. Enterprise 

management could avoid risks identified based on expertise or minimize the 

consequences by developing risk management methods. However, the main 

problem is not the risk management methods but the insufficient knowledge 

and experience required to apply them. Especially The developing countries 

feel the low level of expertise. One of the risk management methods is the 

insurance mechanism, which does not serve to avoid the expected risks. Still, 

no other risk factors related to the activity arise by compensating for the 

incurred loss on time. The role of the insurance market in the risk 

management of economic entities is directly associated with the risk 

attitudes of both managers and other employees. The developed insurance 

market is one of the most powerful tools for social development. The paper 

brings to the fore the problems of risk management. Their review assesses 

the state of the insurance market, which reflects the attitude of the risk 

culture and its management, both legal entities and individuals. The analysis 

show that the insurance market is imperfect in Georgia, which are unlikely to 

adapt and act adequately to emerging risks in the global world in the face of 

existing risk attitudes, the low culture of information storage, and the 

financial constraints of potential insurers. Therefore, there is a belief in 

government support, which is widespread in European member states. 
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INTRODUCTION 

In the Footsteps of Human Development: Both science and entrepreneurs are increasingly aware of 

"risk" as a way of perceiving the threat and the mechanisms to prevent or reduce the expected loss. First, 
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the mathematicians (Pascal, Fermat, Bernoulli ...) and then the classics of economic theory Smith A. (1776; 

1888)  was the first who explained the existence of a risk tax in the formation of profits. He related it to 

the level of income of the employee "High-risk professions are a guarantee of higher wages than low-risk 

professions."  Smith's finding: The relationship between risk and return formed the basis for research the 

risk management problem (Hirsoh, 2020). Consistent studies (John Clark, John Stuart Mill, I. von Tunenen, 

and others) have distinguished the risk from uncertainty. When perceiving risk, Psycho-emotional mood is 

directed toward anticipating danger and leads to deprivation of human capabilities, even for a moment, 

but can significantly impact decision-making.   

According to Knight F. (1921), “Risk is measurable uncertainty, and immeasurable uncertainty is 

simply uncertainty“. Knight's definition of an uncertain "future" should not be the subject of discussion, 

and the entrepreneur should only manage measurable risks. The expansion of economic activity has 

increased the competition scale, and the risks of getting the expected result have improved. Improving risk 

management methods has been on the agenda.  

In 1979, American psychologists Kahneman D. and Tversky A. studied human behaviour under 

conditions of risk and uncertainty. They developed theories about people's behaviour, which laid the 

foundation for developing risk management as a science. According to Kahneman's research, people 

respond differently to profit-loss results in different ways. In particular, the degree of satisfaction with the 

gain is significantly lower than mood disturbance when receiving the equivalent loss. That's why they are 

ready to take risks to avoid failure. 

 

1. LITERATURE REVIEW 

According to psychological studies, human behaviour in the decision-making process is irrational 

because they cannot adequately and fully assess the anticipated event in conditions of uncertainty. They 

shattered the dominant postulate of economic theory with outlandish behavioural theory - about rational 

human behaviour. In the second half of the 20th century, the "Theory of Expected Utility" requires a large 

amount of information and processing when making a decision, which is associated with spending a lot of 

time deciding in a market economy. The methods of intuition heuristics filled this shortcoming. In our 

opinion, a person's decision at the beginning of the activity can not be rational. Since there is no 

information base, his own experience and, in this case, decision-making according to the theories of 

Tversky (Laibson & Zeckhauser, 1998) and Kaneman D. (2003) is based on the psychological mood of the 

person at that moment. That's why decision making is far from rational. Still, in the process of activity, we 

believe that each person tries their best to evaluate the decision with the indicators of rationality. The final 

result may indicate irrationality, but we must keep in mind that there are always coincidences in nature 

that change even the development of high-precision calculations. Thus, the irrational decision-making 

theory, based on the information accumulated in various activities, the experience of the decision-maker, 

turns into a rational theory, which justifies the existence of the theory of "expected marginal utility". Existing 

theories are the basis of risk management. 

The evolution of economic thinking, the deviation of actual profits from planned profits in 

entrepreneurial activity, the study of the factors facing entrepreneurs and the consideration of the so-called 

"force" of risk put in the first place. At the same time, it became clear that the development of an effective 

risk management system should be based on the risk-taking culture of the enterprise leaders (manager, 

financial manager, risk manager, marketing manager, I.T. manager). In particular,  

− Periodically, it is necessary to identify and identify risks;  

− Classification of risks according to risk factors;  

− Proper selection of risk management mechanism;  

− Control of the psycho-emotional factor in decision making;  

− To measure the risk management costs in a particular case and compare them with the costs of the 

alternative management method to make a good decision on risk-taking or avoidance.  

 
Dynamic development of the economic variability of determinants requires the introduction of risk 

management in all types of enterprises (Dorfman, & Tippins, 2006; Torontocentre, 2015), which is 
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especially important in financial institutions. Insurance activity is the only mechanism for protection against 

risks. The expected loss from the realization of trouble in the activity of the economic entity will be 

transferred to the insurance institution, and business continuity will be maintained. A prerequisite for using 

this mechanism is effective risk management in production organizations. Improper evaluation of entities 

and facilities participating in the risk management system leaves certain risks out of control. 

Unmanageable risk is generated in the financial risks of manufacturing organizations and becomes a 

source of a financial crisis (Pyrkova et al., 2018). The financial crisis of 2008 is clear proof of this. 

There must be an attempt to create a risk management model that can 99% reliably determine the 

future. First, the economic system is a complex organism that often bypasses the established economic 

regularities and turns them into strange processes. Second, the market economy intensifies the desire of 

economic agents to make a profit, and they make irrational decisions, leading to the variability of the 

economic environment (Smith & Fischbacher, 2009; Dao, 2015; Glonti, & Vashakmadze, 2018).   

A review of the risk management cases of large corporations in developed countries confirms that 

most of them pursue integrated risk management (Tsintsadze & Gogoberidze, 2019; Tsintsadze et al., 

2019a; Tsintsadze et al., 2019b). Does introducing a risk management system in the company mean risk 

protection? Of course, this is not the case. First of all, risk management introduction requires a correct 

interpretation of the "risk" . and the proper definition of its relationship with the threat and factors. In 

particular, the expected threat may not be risky at all, and excessive "worry" about it will cover significant 

risks, the elements of which are more realistic. Second, the level of risk culture, which is low not only in 

developing but also in some developed economies, exacerbates the risk identification process. Risk 

management models are focused on identifying the expected risk factors at all stages of entrepreneurial 

activity and minimizing their quality (Merlo et al., 2013). Changes in the economic environment do not 

allow risk analysis and assessment procedures to be carried out in a once-developed model, like a risk 

classification. Risk attitude is described by the approaches established in governing circles in the form of 

the following quotations: 

− "There are no risks with us. We sell everything on advance payment." 

− “Unless a risk penalty is defined by legislative acts, ie. There is no risk." 

− "Our financiers understand the forecasting issues well and are 100% sure of the result." 

− "We have no currency risks." 

 
The risk management principles should be derived from the company's corporate code, establishing 

the entity's functions employed at all levels and their responsibilities to achieve the goal. At the head of 

the risk, a spiral is a strategic risk, the subject of which is the company management and the production 

process object. Therefore, to conduct effective risk management, first of all, the risk attitude of the staff 

must be studied. The key to starting an entrepreneurial business is to draw up a business plan and raise 

capital. However, no preparation stage requires documented knowledge of managerial and middle-level 

managers' risk attitudes and methods for minimizing risks in the field. 

Thaler R. and Johnson E. (1990) showed that a person who lost a significant amount of money by 

ignoring the risk at the beginning of the activity, gaining emotional experience, reveals a high attitude 

towards risk when making different decisions. They called this phenomenon the «Breakthrough Effect». 

According to scientists,  so-called "Unseen" ricks. Influence the beginning of the entrepreneurial activity. In 

the modern period, when there are scientifically and practically justified risk management methods, risk-

based decision-making indicates insufficient professional knowledge and an irresponsible attitude towards 

company owners. 

A study of financial and non-financial companies (in-depth interviews) to find out the attitude of 

entrepreneurs towards risk, risk and risk factors (in-depth discussion) showed that senior and middle 

management are aware of the risk but do not see the need for expertise. «In the last decade, the most self-

confident people in business have been people who called themselves risk managers»  (Azquotes, 2009). 

The scientist's assessment is still relevant today; however, against the background of high self-esteem, no 

manager was identified who would focus on specific risks. And name a method of managing them based 

on systematicity and unsystematic. 
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2. RESEARCH METHODOLOGY 

We use A qualitative method to conduct the research, using survey and in-depth interview tools. The 

question asked to the respondents, "They rated their attitude towards risk and knowledge of risk 

management methods and practice", from 0 to 10 points. The study involved top and middle management 

of banking and insurance institutions, microfinance organizations, actual sector companies and managers 

of public organizations. The diagram shows the average result. 

 
Figure 1. Study of risk and risk management attitudes (financial and non-financial sector), 2021 

 

The study results show that the risk attitude of the banking and insurance sectors is high. This situation 

is conditioned by the supervision of the banking sector using Basel recommendations. The interview 

revealed a risk management service in the banking institutions, which is directly involved in credit risk 

detection and management activities. However, the knowledge of the employees in the operating 

department about the risks related to banking activities and their management is low. As a receiving 

institution in risk insurance protection, the insurance sector pays excellent attention to identifying risks 

associated with the action and taking measures to minimize them. Employees' knowledge about risks and 

their management methods is also high.  

A survey of microfinance organizations revealed that they are aware of the expected risks and make 

sufficiently risky decisions to make a profit. However, they do not have the practical experience and ability 

to use risk management methods due to insufficient knowledge and high costs. The situation of the real 

sector is acute: Part of the top managers is thinking about the above quotes, part is aware of the risks 

associated with the activity, but does not see the need for extraordinary measures. The practice of risk 

management in the public sector is even more acute. The public sector has developed and managed risk 

management methods enacted by the law. Still, as the survey showed, no specialist can be found to work 

on risk identification and assessment. 

Here is one warning from Thaler  R. «I think the people who've been the most overconfident in our 

business in the last decade have been the people that called themselves risk managers». (Azquotes, 

2009). it is necessary to consider the sources of risks, according to their interdependence, To determine 

the reasons that lead companies to bankruptcy and end the reporting year with a loss, according to the 

rules of risk management and methods of conducting. The facet is remarkable that the absolute risk that 

the company suffers financially has a precondition in other troubles. Based on our research (theoretical, 

practical), risk generation begins with strategic risk arising from incorrectly defined goals and objectives, 

the following manufacturing risks: technical, technological, personnel, commercial, information provision, 

business disruption (contractors), risk of unacceptable planned profit, market, competition, legal, etc. (Nar-

mania, & Faresashvili, 2012). The classification of risks differs according to the type of activity of the 

enterprise. The risk factors listed are interrelated. For example, technical risk by temporarily stopping 

production leads to a reduction of production capacity, which in turn leads to non-performance of the 

contract in front of buyers, partial loss of market share, complicating the competitive situation and 

eventually, it is formed as a financial risk. 

About ten large companies have gone bankrupt in the Georgian market in recent years. Many 

companies on the verge of bankruptcy have escaped bankruptcy by merging with another company. The 

reasons for a company going bankrupt can be many, but the responsibility lies directly or indirectly with 

the company's general manager and its owner. It is impossible to study the reasons for companies' 

https://www.azquotes.com/quote/1409499
https://www.azquotes.com/quote/1409499
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bankruptcy according to individual risks, as the reason for bankruptcy is written «financial risk» in the 

conclusions. It is logical to argue that there is no established information storage culture in a country with 

almost no knowledge and experience in various fields. It is superfluous to talk about the risk management 

procedure.  

The United States is the «homeland» to risk management, but according to Bloomberg, 98 enterprises 

went bankrupt in the USA in the first four months of 2020 (Hill, 2021). The existence of a risk management 

system, which predicts the expectation of pre-identified risks in a company, gives management a chance 

to avoid troubles. However, this certainly does not rule out the possibility of catastrophic risks that are 

almost impossible to detect and manage. The American example is precisely related to the risk of a 

disastrous degree, the pandemic. There are many reasons for this: first, there is no training of risk 

management specialists (only one subject is taught in management), low ability to perceive the expected 

threats from employees, risks at the beginning of the activity and then discussed by non-specialists at the 

level of intuition, insight and heuristics. However, these rules are successfully used in expert evaluation by 

suitably qualified experts. For the assessment of the state of risk management in the country and the use 

of InsuranceInsurance as a management tool, the profit and loss reporting reports of enterprises in 2019 

(not used in the study due to the 2020 pandemic) were studied: by the size of production and 

organizational-legal form (Volosovych et al., 2021; Kiptoo et al., 2021) Of the 17 economic activities in the 

country, eight large enterprises, ten medium and six small enterprises ended the year with a loss. It should 

also be noted that there would be a loss of planned profits, which is not apparent from public information 

(Geostat (2021).   

One of the risk management methods is risk avoidance, which means transferring the risk to 

management for the insurance company or outsourcing. We analyzed The achievements of the insurance 

industry in the country and their role in business risk insurance to examine the state of use of the risk 

protection insurance mechanism by enterprises (Tsintsadze & Meloyan-Phutkaradze, 2017). Business risk 

insurance is used successfully in many countries worldwide and has a two-pronged effect: the insured 

business maintains continuity, and the insurance business is developing.  

The insurance market in Georgia has been evolving consistently with changes in the direction of social 

policy in the country. Offering insurance protection and getting a positive effect was a complex process 

due to the difficult economic situation, low insurance culture, lack of state support. From 1992 to 2013, 

the insurance market expanded step by step, with the corporate medical insurance product accounting for 

78% of the total market. The second phase in the development of insurance began in 2013 when state-

initiated universal medical insurance took away a large contingent of insurers from insurance companies. 

Companies have a task: to create other insurance products and sell them to survive. The small scale of 

the demographic dividend in the country has led to an increase in the ageing index. As a result, the state 

was faced with increased low-income pension provisions. The law "On accumulative pension" was adopted 

in 2018 for solving the problem. This decision was another blow to the insurance sector. They lost the 

beneficiaries of private pension schemes, which significantly affected the solvency of insurance 

companies. The 30-year history of the development of the private insurance sector has proved to be still 

valuable from today’s perspective. First, during this period, the population's attitude towards insurance 

changed. The ruling circles of insurance companies acquired the skills of Western governance, were able 

to develop an insurance product tailored to the solvency of the population, and use new supply channels. 

The empirical strategy of insurance market research is to determine the variability of insurance 

premiums over the years. Accordingly, it must be determined whether the growth trend of the insurance 

market is related to the growing trend of the total Premium. Empirical research analyzed 14 years (due to 

the low culture of information storage, it was impossible to obtain more information). Data adjustments 

were allowed during the study to enhance model adequacy. 

The initial regression model is as follows: 

Y= 𝛼0 + 𝛼1𝑥1 + 𝛼2𝑥2 + 𝛼3𝑥3 + 𝛼4𝑥4 

where, 

Y- is a dependent variable (total amount of insurance premium by years) 

x_1- independent variable (inflation rate %); 
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x_2 - GDP of the country; 

x_3- Investments made by insurance companies in fixed capital; 

x_4 - Amount of claims reimbursed by years. 

 
According to time series analysis, all variables are considered exogenous and do not experience 

heterocadostability. 

The data according to the selected variables are as follows: 

 
Table 1. General information of the data 

year Total Premium Inflation % GDP Inv. infix. Cap. Reimbursed losses 

2008 272013220,1 5,5 20066000000 19 26161,34 93839514,09 

2009 360449123,6 3,0 18921000000 4 520 817 170896022 

2010 361457159,7 11,2 21821569222 1 950 502 180034409,5 

2011 321147047,3 2,0 25478724434 8 722 856 198917477,4 

2012 515471427,4 -1,4 27227328060 97 064 444 260159392,8 

2013 471066119,7 2,4 28593048830 109721346,7 368984614,3 

2014 302640671,2 2,0 31124095143 56487196,38 207712625,1 

2015 348719547,1 4,9 33935015582 55559546,37 171787962,2 

2016 376491444,7 1,8 35836018088 42103388,68 191872580,7 

2017 425110255,9 6,7 40761663456 39458314,47 221070346 

2018 523426578,8 1,5 44599342780 45609560,33 235553973 

2019 602532719 7,0 49252653853 30509892,28 275231963 

2020 638893952,4 2,4 49266736190 32837710,98 287827944,4 

 Source: Georgian State Insurance Supervision Service, insurance.gov.ge 

 

The impact of inflation on the total insurance premium is reflected in the increase in the insurance 

tariff, reducing the number of potential insurers and the probable amount of premiums attracted. The GDP 

ratio reflects the economic situation of the country, which is a condition of indirect insurance demand. 

Investments in fixed assets indicate the development of insurance infrastructure, and the recoverable loss 

is, in our view, an indicator of the insurance company's reliability. By predicting the regression model, it will 

be possible to change the insurance market to achieve the development of the insurance market. Defining 

the relationship between the variables is essential, thus excluding the variable that makes the model 

inadequate. First, the correlation between the X variables is established, and a graph is constructed. 

                                                                   

 
Diagram I 

 
 

 
Diagram II 
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Diagram III 

 
 

The graphs show that there are scattered data between the data, so the 2012-2013 data were 

excluded by conditional formatting, and a correlation was established between the other variables: 
 

 
 
 

The correlation matrix shows that multicollinearity was observed between X2 and X4. I.e. The model 

does not correctly explain the relationship between the factors, and there is a dual effect on the study 

variable. Because the impact of the x2 variable on the study variable is lower than the x4 variable, GDP 

data (x2) were excluded from the study data, which removed the multicollinearity problem. All statistical 

parameters of the variables were identified for checking the data with descriptive statistics: 

 

 
Table 2. Descriptive Statistics 

 y x1 x2 x3 

min 272013220 1,5151 1950501,75 93839514,09 

max 638893952 11,2413 8722855,847 287827944,4 

საშ 412080156 4,373845455 33732983523 203158619,8 

სკგ 122743081 3,048080588 19601336,95 53301257,45 

∆ x 73376146,5 1,94524 1354470,819 38797686,06 

Source: Authors' calculations 

 
 

The table shows that all parameters vary considerably. The inflation rate, investments in fixed capital 

- the difference between the minimum and the maximum is high. The rise in inflation is linked to the post-

2008 economic crisis. The increase in the volume of investment in fixed capital in 2012 should be 

considered a positive event in the insurance sector. However, the benefits do not appear without an 

increase in demand for insurance products; hence, the total insurance premium volume changes less. 

The regression equation looks like this after the change: 

Y= 𝛼0 + 𝛼1𝑥1 + 𝛼2𝑥2 + 𝛼3𝑥3 

where, 

x_1- independent variable (inflation rate %); 

x_2- Investments in fixed capital made by insurance companies; 

x_3 - Amount of claims reimbursed by years. 

y x1 x2 x3 x4

y 1

x1 -0,03733336 1

x2 0,865905794 -0,178368211 1

x3 0,159040261 -0,383205386 0,579379482 1

x4 0,87424369 -0,1594249 0,85533572 0,27453587 1
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Multicolour check: 
 

 
 

The correlation matrix shows that the impact of the inflation variable on the rate of investment and 

loss is low, and the performed transformations rule out multicollinearity 

 
 

Table 3. Regression Model Results, F-Test 

Model SS df R Square Adjusted R Square F 

Regression 1,17144E +17 3 

0,777545744 0,682208206  8,155714502  Residual 3,35147E+16 7 

Total 1,50659E+17 10 

 
  Coefficients Standard Error t Stat P-value 

Intercept -14682064,56 101666113,6 -0,144414535 0,889243039 

XVariable1 3426183,835 7786442,536 0,440019151 0,673189115 

XVariable2 -0,352780364 1,2430981 -0,283791251 0,784780789 

XVariable3 2,080076438 0,427718162 4,863194091 0,00182845 

 

 

Regression analysis shows that the p = value is high. The relationship between the variables has shown 

this, and we believe that the reason may be incorrect statistics or another alternative to the hypothesis. 

The adequacy of the model is indicated by the value R Square = 0.77, i.e. the change in the insurance 

premium is due to the change in time of the independent variables. 

 
 
Table 4. Check for data error 

 

Source: Authors' calculations 

 
 

For more reliability, the model was tested for the degree of error. According to Table №4, despite the 

high value of p-statistics, the degree of error is low, indicating the reliability of the selected independent 

variables. 

y x1 x2 x3

y 1

x1 -0,117807295 1

x2 0,251778927 -0,399873587 1

x3 0,705473426 -0,279931541 0,371483717 1

y x1 x2 x3 y Reporting Error

2008 272013220,1 5,5477 19269161,34 93839514,09 192720956 0,29

2009 360449123,6 2,9862 4520816,96 170896022 349431138,8 0,03

2010 361457159,7 11,2413 1950501,75 180034409,5 397629930,2 0,10

2011 321147047,3 2,0411 8722855,847 198917477,4 402997424,8 0,25

2014 302640671,2 1,9516 56487196,38 207712625,1 404135039,4 0,34

2015 348719547,1 4,8795 55559546,37 171787962,2 339767775,1 0,03

2016 376491444,7 1,832 42103388,68 191872580,7 375851089,6 0,00

2017 425110255,9 6,7164 39458314,47 221070346 454252655,8 0,07

2018 523426578,8 1,5151 45609560,33 235553973 464389058,4 0,11

2019 602532719 6,9967 30509892,28 275231963 571030146,3 0,05

2020 638893952,4 2,4047 32837710,98 287827944,4 580676505,4 0,09

0,12

0,34
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Y= 𝛼0 + 𝛼1𝑥1 + 𝛼2𝑥2 + 𝛼3𝑥3 

According to the coefficients of the regression model, the relationship between the dependent and 

independent variables is as follows: 

Y    =   −14682064,56 + 3426183,835𝑥1  +(−0,352780364)𝑥2 +2,080076438 𝑥3 

 

According to the coefficients, inflation has the highest impact on the development of the insurance 

market, the growth of investments is inversely proportional, and the compensation for losses is positive. 

Since we are dealing with a field whose profitability, reliability, product sales are different from the 

parameters of other types of enterprises, we hypothesize that inflation increases insurance rates financial 

risk, the understanding of which also increases the demand for insurance by the population, and as for 

investment in fixed assets, has a negligible impact. During the data, the period may be allowed to 

malinvest. The increase in losses can be considered an indicator of increasing the reliability of companies, 

which indirectly increases the volume of insurance premiums. 

Research is focused on processing data over a specific period, so it was necessary to perform time 

series analysis and forecasting. 
 

 

 

Diagram V 
 

 

 

 Figure 2. The Statistic data of insurance market, 2010-2020 

 Source: Insurance, 2021. 
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According to the time series trend analysis, the linear model is essential for the research parameter. 

The 5-year forecast confirms that there will be a linear increase in the total volume of the insurance 

premium, with a model rating of normalized R = 0.77. The non-linear model prediction rate is slightly ahead 

of the linear model data. Still, in the research process, a linear model conversion procedure was used to 

the non-linear model, although other parameters were adopted as absolutely inadequate. Therefore the 

linear model is adequate for data forecasting. 

For the study, to assess the state of insurance business risks in the development of the insurance 

market, the InsuranceInsurance of products related to the financial and economic activities of the 

beneficiaries for 2010-2020 is reviewed. In particular: obligation insurance, credit liability insurance, 

InsuranceInsurance against financial losses. The number of contracts concluded during the period under 

review is shown in Figure 2. 

Statistical analysis shows that InsuranceInsurance against financial losses has been growing since 

2017, which indicates a change in part of the risk attitude of business circles. Still, we can not talk about 

a significant contribution to the development of the insurance market, which is confirmed by the fact that 

by 2020, 722,695 enterprises are registered in Georgia, and the number of insured persons for the same 

year is 58,870, about 8.1%. Credit liability insurance led to an increase in the demand for credit insurance 

by the banking sector in 2014, an approach that led to the transfer of borrowers to commercial banks that 

had no insurance requirement, thus reducing their share of the insurance market since 2016. 

The business risk insurance segment is influenced by the understanding of risk acceptance in 

manufacturing organizations and the need to manage them, which is still a weak point for Georgian 

enterprises. Health insurance, property insurance, vehicle insurance and agro InsuranceInsurance play a 

dominant role in the insurance market. To identify the factors hindering/contributing to the insurance 

market's development, the two indicators were assessed: market penetration and density according to the 

2019 data. 

Insurance market density = 
𝐭𝐨𝐭𝐚𝐥 𝐢𝐧𝐬𝐮𝐫𝐚𝐧𝐜𝐞 𝐩𝐫𝐞𝐦𝐢𝐮𝐦

𝐩𝐨𝐩𝐮𝐥𝐚𝐭𝐢𝐨𝐧
 = 

𝟐𝟎𝟏 𝟔𝟏𝟑 𝟔𝟎𝟒

𝟑  𝟕𝟏𝟔 𝟗𝟎𝟎
     = 54  (dollar) 

 

Since the share of financial risks is tiny, the market penetration calculation was not considered 

acceptable for these risks alone and calculated according to the total insurance premium of the 2019 

insurance market. 

Insurance market penetration = 
𝐭𝐨𝐭𝐚𝐥 𝐢𝐧𝐬𝐮𝐫𝐚𝐧𝐜𝐞 𝐩𝐫𝐞𝐦𝐢𝐮𝐦

𝑮𝑫𝑷
 =

𝟐𝟎𝟏 𝟔𝟏𝟑 𝟔𝟎𝟒

𝟏𝟕𝟓𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟎 
 = 0,012 (dollar) 

These indicators characterize the level of development of the insurance market within the country 

(Arena, 2006). The conclusion is compared with similar figures in European countries. 
The analysis showed that entrepreneurial risk insurance is a problem in the Georgian market and all 

risks. The density rate is meagre compared to European countries; the market penetration rate is lower. At 

the same time, Georgia's course is to establish European standards and the commitments made by 

Georgia under the Association Agreement adopted in 2014, including promoting the development of the 

insurance market. One of the indicators of the insurance market's growth is the number of insurance 

products, which should be based on consumer demand and analysis of expected risks (Vnukova et al., 

2020). Increasing consumer demand, in turn, depends on awareness of risk and uncertainty conditions. 

Making an insurance decision based on the example of others plays an essential role in the insurance 

business. Therefore, more information about the established insurance cases and reimbursement should 

be provided.  
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Countries 
Insurance market density 

(dollar) 

Insurance market penetration 

(dollar) 

Czech Republic 663 2.8 

Austria 2197 4,4 

Belgium 2853 6,2 

Denmark 6 486 10,9 

Estonia 835 3,5 

Finland 1221 2,5 

France 4 472 10,7 

Germany 3 095 6,7 

Greece 420 2,1 

Italy 2595 7,8 

Netherlands 4 871 9,3 

Spain 1 460 4,9 

Sweden 4 575 8,9 

Switzerland 6 878 8,4 

Georgia 54 0,012 

Table 5. Insurance Market Evaluation Indicators                                                                    

SOURCE: OECD, 2020; INSURANCE, 2021. 

 

The developed insurance market is one of the most powerful tools for social development. Nobel 

laureate J. Stiglitz named the expansion of the social security network as one of the critical reforms in the 

country's development. He noted that "one of the tasks of risk management is to compensate the 

vulnerable sections of the population for the damage caused by the risks. Many developing countries have 

weak social Insurance, such as no unemployment insurance. Even in more or less developed countries, 

InsuranceInsurance is very weak in two sectors of the economy: agriculture and small business" ( Stiglitz, 

2003). Stiglitz's assessment of the reality of Georgia is still relevant today. There is no unemployment 

insurance in the country; agro Insurance is provided with the state's participation, while small business 

insurance is almost non-existent due to inexperience in using risk management mechanisms. 

The insurance market is imperfect, which are unlikely to adapt and act adequately to emerging risks 

in the global world in the face of existing risk attitudes, the low culture of information storage, and the 

financial constraints of potential insurers. We, therefore, believe in government support, which is 

widespread in European member states. 

 
 

CONCLUSION 

The circle of problems identified based on the results of the market assessment of the risks and their 

management status, adequate risk response by the insurance market, use of insurance products provided 

by consumers, market indicators with insurance indicators is as follows: 

− A deficient level of awareness of risk as a result of uncertainty in legal entities and individuals; 

− Production - low level of knowledge of risk management methods of organizations; 

− Neglect of industrial risk insurance; 

− Difficulty in implementing a risk management system due to lack of professional staff; 

− The problem of providing the necessary information for risk management due to the low culture of 

information storage; 

− The impact of a low-risk culture on the development of the insurance market; 
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Eliminating existing problems is about raising risk attitudes, training employees to take responsibility 

for the performance of their functions, and the consequences of the expected risk of making a mistake. 

Introduce knowledge of risk definition and management methods in labour market requirements. 

Sharing and introducing the experience of foreign countries in the enterprise to apply the expert 

method of risk management; Enhance information storage culture by monitoring quarterly or annual data. 

Get Mandatory requirement of the Corporate Code for private enterprises. This year, to protect the activities 

of Georgian state-owned companies from risks, a corporate code has been developed, a significant part of 

which is related to the introduction of risk management methods. By the aim of raising the listed insurance 

market indicators, the state must introduce compulsory insurance of enterprise property, business risks, 

personnel risks, and business disruption risks to avoid bankruptcy from financial and other risks of existing 

enterprises. This measure will change managers' approach to threats, increase the demand for insurance 

protection and eventually establish an effective risk management system. 

Another example of the importance of insurance is a comment from Warren Buffett: "Insurance may 

be a really good business. As a lens, he either enhances or highlights the manager's talent.  Insurance is 

more than enough to demonstrate the abilities of the company's managers and owners; you must also 

know how to employ them effectively." 
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 Current study aimed at examining the impact of cloud computing (On-de-

mand self-service, broad network access, Resource pooling, rapid elasticity 

and Measured) on quality of financial reports characteristic (Understandabil-

ity, Comparability, Relevance and Reliability). Using a quantitative methodol-

ogy and the questionnaire as a tool, (96) persons from ten commercial banks 

answered to the questionnaire. Results of study indicated that cloud compu-

ting along with its characteristics play a role in defining and presenting high 

quality financial reports scoring a variance of 49.7% of the relationship. 

Among chosen characteristics, it appeared that measured service was the 

most influential characteristics of all scoring a variance of (43.5%) and influ-

encing quality of financial reports. It was also revealed through study that all 

cloud computing characteristics had an influence on quality of financial re-

ports elements mainly comparability of financial reports followed by reliability 

which increases benefits of cloud computing in accounting. Study recom-

mended the necessity for organizations to make more efforts to prepare and 

provide training courses and media sessions for its members on topics of 

cloud computing. 
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INTRODUCTION 

The term "cloud" was first used in network diagrams to refer to the Internet, where it was defined as 

an initial cloud diagram used to illustrate the transmission of data from data centers to their final position 

on the other side of the cloud (Stergiou et al, 2018). The concept of programs as services arose when 

"John McCarthy," a lecturer at Stanford University, stated, "we may structure computing to become a public 

utility one day." Indeed, this concept was popular in the late 1960s, but it faded in the mid-1970s as it 

became clear that modern information technology was incapable of supporting this model of future com-

puting (Jindal, 2020). However, this concept has recently resurfaced as a prevalent term in today's tech-

nology circles and institutions (Varghese and Buyya, 2018). 
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Cloud computing, according to Li et al. (2018), is a natural evolution of hardware virtualization, service-

oriented architecture, and involuntary and service computing. End users no longer need to know about or 

exert control over the "cloud" technical infrastructure that supports them since such specifics are ab-

stracted. 

 

 

1. PROBLEM STATEMENT 

Since cloud computing has become increasingly popular, many organizations have made their appli-

cations available for use via the Internet as this technology has provided Internet users with additional 

advanced features represented in cost savings and making information services available to a larger seg-

ment of users (2015). Users and organizations may store, process, communicate and share information 

from any browser or operating system at any time without the need for a personal computer as a storage 

or processing tool, as well as without the requirement for a personal computer (Subramanian and Jeyaraj, 

2018). 

This shift has distinguished business owners by reducing their expenditures on electronic devices and 

reducing the cost of processing them. For example, by using a cloud computing service, the organization 

can reduce the use of paper, confusion, in addition to not needing to spend on systems that need to be 

downloaded and Update from time to time, which in most cases the organization may not need to use 

many of its tasks as according to Owolabi and Izang (2020). It is worth noting that cloud computing is 

suitable for non-accountants in organizations and owners of small, medium and medium enterprises in 

order to facilitate the process of classification and classification of financial data in an easy, organized and 

easy to retrieve (Yang et al, 2017).  

 

 

1.1 Aim and Objective 

Based on the preceding premise, the current study sought to investigate the impact of cloud computing 

on the quality of financial reports produced by Jordanian commercial banks.. This aim was realized through 

achieving following set of objectives: 

− Identify meaning and benefits of cloud computing  

− Highlight uses of cloud computing in accounting and its characteristics  

− Refer to the concept of cloud accounting  

− Highlight benefits of cloud computing for financial reports in terms of its reliability, comparability, 

relevance and understandability.  

 

 

1.2 Model and Hypotheses  

In order to vividly work with current study variables, researcher employed Damenu and Balakrishna 

(2015) and Owolabi and Izang (2020) in determining the relationship between variables through following 

model: 

 
Independent variables 

 
Dependent variables 

Characteristic of Cloud Computing 

On-demand self-service 

Broad network access 

Resource pooling 

Rapid elasticity 

Measured Service 

 
Quality of Financial Reports  

Understandability  

Comparability  

Relevance 

Reliability 

Figure 1. Study Model  

Source: Damenu and Balakrishna, 2015; Owolabi and Izang, 2020. 
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From above model, researcher was able to develop following set of hypotheses: 

Main Hypothesis: 

H: Characteristic of Cloud Computing positively influence quality of financial reports within commercial 

banks in Jordan  

 

Sub-Hypotheses: 

H1: On-demand self-service positively influence quality of financial reports within commercial banks in 

Jordan 

H2: Broad net-work access positively influence quality of financial reports within commercial banks in 

Jordan 

H3: Resource pooling positively influence quality of financial reports within commercial banks in Jordan 

H4: Rapid elasticity positively influence quality of financial reports within commercial banks in Jordan 

H5: Measured service positively influence quality of financial reports within commercial banks in Jor-

dan 

 

 

1.3 HYPOTHESES DEVELOPMENT  

Everything that involves offering Internet-based hosted services is considered "cloud computing," ac-

cording to Damenu and Balakrishna (2015). There are three main kinds of these services: infrastructure 

as a service, platform as a service, and software as a service (Dincă et al. 2019). (SaaS). What we call 

"cloud computing" was coined by flowchart and diagram makers as a way of describing the Internet (Abdel-

Basset et al, 2018). 

For Schmidt and Gal (2020), cloud computing is the distribution of computer services and resources 

from all over the Internet using web-based interfaces. According to Owolabi and Izang (2020), cloud com-

puting is the practice of providing on-demand IT resources through the internet with pay-as-you-go pricing 

for such resources. A cloud service provider like Amazon Web Services allows you to access computing 

resources like processing power, storage, and databases on-demand, eliminating the need for on-premises 

data centers (AWS). 

As stated by Onyali (2016), cloud computing makes use of the convenience and flexibility provided by 

contemporary virtual server technologies, such as virtual machines, in order to increase or decrease the 

available resources as required. It is referred to as cloud computing since the web symbol is also a cloud 

symbol . 

Dincă et al. (2019) state that in most cases, cloud computing services are provided by companies that 

charge per-use fees for the cloud computing service. This distinguishes cloud computing from data center 

services, in which computer resources are reserved and payment is made for these reserves, regardless 

of whether or not they are utilized. . 

According to Owolabi and Izang (2020), cloud computing has three distinct characteristics that distin-

guish it from traditional web hosting in that it is on demand and the user can request it at any time from 

any location, it is elastic in that the user can get the maximum capacity from the service or the least ca-

pacity from it, or the amount they require at any given time, and it is fully managed by the service provider. 

Based on these qualities, it can be stated that cloud computing has a favorable impact on managing and 

tackling financial reporting and presenting it with the highest quality possible.. 

As for Onyali (2016), author emphasized the impact of cloud computing in providing high-quality finan-

cial reports, given the nature of services provided by cloud computing, accounting processes are prepared 

through the latest applications without worrying about permanent updates, and they are capable of reduc-

ing capital costs and improving the predictability of expenses of continuous operational. 

Coyle and Nguyen (2018) stated that cloud computing contributes to providing a quality financial re-

porting by enabling employees to work from anywhere and access data at any time and from anywhere by 
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all users authorized to access the database, this matter increases reliability and understandability of fi-

nancial reports and their quality. 

In addition, Yau-Yeung et al (2020) and Jindal (2020) and Owolabi and Izang (2020) indicated that 

relying on cloud computing, and through cloud accounting, it is easy to access the same class of technology 

that is present in the larger and more powerful competitors and thus increase the competitiveness of the 

organization, in addition to providing accounting connection in all branches without additional costs would 

increase the reliability and relevance of financial reports. 

From the perspective of Khomonenko and Gindin (2016), it was stated that technological develop-

ments have brought about major changes in the field of accounting and the foundations of preparing fi-

nancial reports and their quality. Accounting technology has affected the way accounting deals with finan-

cial data in terms of compilation, storage, processing and preparation of financial reports. And cloud com-

puting appeared as a technology that contributed to raising the efficiency of accounting practices and 

raising the quality of financial reports as it contributed in principle to saving costs in both accounting hard-

ware and software, in addition to its positive impact on the high quality of accounting reports in terms of 

ease of retrieval and handling in addition to its reliability However, according to Khomonenko and Gindin 

(2016), cloud computing was referred to in the field of accounting for the idea of information security and 

reliability as its biggest defect. 

On the other hand, Ionescu (2019) argued that organizations today use computerized AIS, which is 

one of the systems that rely on technology in accounting, which has effective countries in providing ad-

vanced solutions and easy programs in order to collect, deal with and process accounting information 

correctly and understandably. And cloud computing has proven its impact on the quality of financial reports 

by allowing direct access to users at anytime and anywhere, in addition to its effectiveness and low cost, 

saving time and efficient backup systems. 

 

 

2. METHODS 

In order to achieve the study's goal, the researcher used a quantitative approach by administering a 

questionnaire. The questionnaire was issued to management at Jordanian commercial banks. The ques-

tionnaire was designed on a 5-point Likert scale (1 strongly disagree, 2 disagree, 3 neutral, 4 agree, 5 

strongly agree). The questionnaire also had two primary sections: one for demographic information of the 

sample, and another for statements relating to dependent and independent variables of the study . 

The population of the study comprised of all managers and leaders within Jordan's (13) commercial 

banks; a sample of (130) individuals was chosen to represent the study, and (10) questionnaires were 

delivered to accounting department managers in each bank. Following the application process, the re-

searcher was able to obtain (96) properly completed questionnaires, yielding a response ratio of (73.8 

percent) . 

The Cronbach alpha test was used to assess the instrument's dependability; the alpha result (0.933) 

was good because it was greater than the acceptable ratio of 0.60. (Sekaran & Bougie, 2010). 

 

 

2.1 Analysis and Discussion  

 

Demographics 

The demographic factors of respondents were examined in the following table (1). Males looked to 

make up the majority of the sample, making up 75% of it, while females made up only 25%, as seen in the 

table. The bulk of respondents (37.5 percent) were between the ages of 28 and 33, while 10.4 percent 

were over the age of 46, according to the data collected on age. The majority of respondents had an MA 

degree (62.5%) and had at least 8 years of experience (53.1%), according to the results of the survey.    
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Table 1. Demographic characteristics of the sample 

Gender 

 Freq.  % Valid % Cumulative  % 

Valid 

Male 72 75.0 75.0 75.0 

Female 24 25.0 25.0 100.0 

Total 96 100.0 100.0  

Age 

 Freq. % Valid % Cumulative % 

Valid 

22-27 18 18.8 18.8 18.8 

28-33 36 37.5 37.5 56.3 

34-39 21 21.9 21.9 78.1 

40-45 11 11.5 11.5 89.6 

+46 10 10.4 10.4 100.0 

Total 96 100.0 100.0  

Education 

 Freq. % Valid % Cumulative % 

Valid 

BA 29 30.2 30.2 30.2 

MA 60 62.5 62.5 92.7 

PhD 7 7.3 7.3 100.0 

Total 96 100.0 100.0  

Experience 

 Freq. % Valid % Cumulative % 

Valid 

2-4 16 16.7 16.7 16.7 

5-7 29 30.2 30.2 46.9 

+8 51 53.1 53.1 100.0 

Total 96 100.0 100.0  

 

 

2.2 Questionnaire Analysis 

Respondents were shown to have a positive outlook on research findings based on their scores on a 

scale of 3.00, which is statistically significant evidence. It was found that " Cloud options cannot change 

the content of financial reports unless the user does so " got a mean of 4.36/5.00, while the least positively 

replied phrases proved to be "The cloud is able to contain all data, no matter how large" scoring 3.05/5.00. 

 

 
Table 2. Questionnaire Analysis 

 N Minimum Maximum Mean Std. Deviation 

Cloud Computing 

On-demand self-service 

An individual can deal with the data on the cloud at any time 

they require it 
96 1 5 3.53 1.066 

Only the user can access the data on the cloud 96 1 5 3.43 1.336 

The user can access the information without delay 96 1 5 3.91 .996 

There is no need for IT administrators to monitor and manage 

computerized resources 
96 1 5 3.84 .998 

Broad network access 

Accountant can access financial data and reports from anywhere 96 2 5 4.24 .915 

Accounting information can be retrieved from different number 

of warehouses at the same time 
96 1 5 3.69 1.029 

It is possible to access the stored data from any computer 96 1 5 3.93 .909 

Easy and practical, and you do not need a very fast or expensive 

internet 
96 1 5 4.08 .937 

Resource pooling 

Responsive 96 1 5 4.08 .914 

It does not freeze data or information 96 1 5 4.04 .983 

It is present upon request by the user 96 1 5 4.04 .962 

It is not based on the existence of special equipment, tools, or 

software 
96 1 5 4.26 1.049 

Rapid elasticity 
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There is no need to add additional accounting hardware and 

software all in the cloud 
96 1 5 3.84 1.234 

There is no need for new extenders to complete the financial 

reports 
96 1 5 3.93 1.117 

The cloud is able to contain all data, no matter how large 96 1 5 3.05 1.146 

It is possible to deal with financial reports from any device, be it 

a personal computer, desktop or even a smartphone 
96 1 5 3.75 .929 

Measured Service 

Cloud computing offers data of high standards and efficiency 96 2 5 3.94 .868 

There is speed in dealing with financial reports on the cloud due 

to the modernity of the sites in it 
96 2 5 3.84 .850 

There is an ease in retrieving accounting data anytime and 

anywhere 
96 2 5 4.11 .806 

Internet connection efficiency is the only determinant of the utility 

of cloud computing 
96 1 5 4.17 .816 

Quality of Financial Reports 

Understandability 

Cloud computing reports understandable by input method 96 1 5 3.96 .917 

Cloud computing does not affect the visibility of existing financial 

reports 
96 2 5 4.09 .834 

The input method and its validity are the only influencing 96 2 5 4.16 .812 

Financial reports can be retrieved easily and at any time 96 1 5 4.01 .989 

Comparability 

Big data can be stored for reports in all years 96 1 5 4.14 .734 

It is possible to compare the financial reports in the cloud with 

previous years 
96 2 5 4.21 .664 

Cloud computing provides options for instant comparison 

between reports of past fiscal years 
96 1 5 3.84 .944 

An immediate comparison report can be provided between 

previous financial reports and those within the cloud 
96 1 5 4.18 .781 

Relevance 

Delivery options vary according to demand, and they are all 

related 
96 1 5 3.71 1.015 

Financial reports in the cloud are compatible with the financial 

reality of the organization 
96 2 5 4.18 .795 

The cloud serves the financial reports in the ability to request 

them at the appropriate time 
96 1 5 3.88 1.069 

Cloud options cannot change the content of financial reports 

unless the user does so 
96 2 5 4.36 .809 

Reliability 

Organizations can fully rely on financial reports stored in the cloud 96 2 5 4.25 .795 

No one can access the cloud and change its content except for 

someone who has the authority to do so 
96 2 5 4.24 .764 

The organization can rely on the financial reporting data as it is 

protected from unauthorized interference 
96 2 5 3.96 .893 

All financial reports in the cloud are identical to the financial 

reality of the organization 
96 2 5 4.24 .764 

 

 

2.2 Descriptive statics 

Table (3) below presented statistical descriptive results of study variables in terms of means and 

standard deviation, it appeared through results that respondents had positive attitude regarding variables 

of study as all of them scored higher than mean of scale 3.00. 
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Table 3. Variables' mean and standard deviation 

 N Minimum Maximum Mean Std. Deviation 

On demand self service 96 1.00 5.00 3.6771 .76168 

Broad net working 96 1.75 5.00 3.9844 .70693 

Resource pooling 96 1.00 5.00 4.0556 .86878 

Rapid elasticity 96 1.75 5.00 3.7708 .74663 

Measured Service 96 2.50 5.00 3.9115 .66884 

Quality of financial reports 96 2.88 5.00 4.0827 .52632 

Understandability 96 2.50 5.00 4.0937 .64303 

Comparability 96 2.25 5.00 4.0495 .61732 

Relevance 96 2.25 5.00 3.9844 .61859 

Reliability 96 2.50 5.00 4.2031 .61378 

 

 

2.3 Hypotheses Testing 

H: Characteristic of Cloud Computing positively influence quality of financial reports within commercial 

banks in Jordan  

 

 
Table 4. Main hypothesis testing 

Model Summary 

Model R R Square F Sig. 

1 .705a .497 17.814 .000 

 

Coefficients 

Model 
  

t Sig. 
B Std. Error Beta 

1 

(Constant) 1.708 .259  6.597 .000 

On_demand .080 .071 .116 1.121 .265 

Broad .070 .105 .094 .666 .507 

pooling -.116 .077 -.191 -1.507 .135 

elasticity .206 .083 .292 2.482 .015 

Service .382 .084 .485 4.521 .000 

 

 

The hypothesis was tested using multiple regression, and the F value was determined to be significant. 

Hence, Characteristic of Cloud Computing positively influence quality of financial reports within commercial 

banks in Jordan with high correlation (R)= 0.705 and the independent variables explain 49.7% of the var-

iance in the quality of financial reports.  

 

Sub-Hypotheses: 

H1: On-demand self-service positively influence quality of financial reports within commercial banks 

in Jordan 

 

 
Table 5. 1st hypothesis testing 

Model Summary 

Model R R Square F Sig. 

1 .484a .234 28.715 .000 

Coefficients 

Model 
  

t Sig. 
B Std. Error Beta 

1 
(Constant) 2.854 .234  12.185 .000 

On_demand .334 .062 .484 5.359 .000 
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The aforementioned hypothesis was tested using linear regression, and the F value was significant, 

indicating that On-demand self-service positively influence quality of financial reports within commercial 

banks in Jordan, with a medium correlation (R)= 0.484. The independent variable, on the other hand, 

accounts for 23.4 percent of variance in the quality of financial reports. 

 

H2: Broad net-work access positively influence quality of financial reports within commercial banks in 

Jordan 

 

 
Table 6. 2nd hypothesis testing 

Model Summary 

Model R R Square F Sig. 

1 .569 .324 44.977 .000 

Coefficients 

Model 
  

t Sig. 
B Std. Error Beta 

1 
(Constant) 2.395 .256  9.374 .000 

Broad .424 .063 .569 6.707 .000 

 

 

The aforementioned hypothesis was tested using linear regression, and the F value was significant, 

indicating that Broad net-work access positively influences quality of financial reports within commercial 

banks in Jordan, with a medium correlation (R)= 0.484. The independent variable, on the other hand, 

accounts for 23.4 percent of variance in the dependent variable.  

 

H3: Resource pooling positively influence quality of financial reports within commercial banks in Jordan 

 

 

Table 7. 3rd hypothesis testing 

Model Summary 

Model R R Square F Sig. 

1 .421a .177 20.250 .000 

Coefficients 

Model 

  

t Sig. B Std. Error Beta 

1 (Constant) 3.048 .235  12.970 .000 

pooling .255 .057 .421 4.500 .000 

 

 

The aforementioned hypothesis was tested using linear regression, and the F value was significant, 

indicating that Resource pooling positively influence quality of financial reports within commercial banks 

in Jordan, with a medium correlation (R)= 0.484. The independent variable, on the other hand, accounts 

for 23.4 percent of variance in the dependent variable.  

 

H4: Rapid elasticity positively influence quality of financial reports within commercial banks in Jordan 

 

 
Table 8. 4th hypothesis testing 

Model Summary 

Model R R Square F Sig. 

1 .508a .258 32.672 .000 

Coefficients 

Model 
  

t Sig. 
B Std. Error Beta 

1 
(Constant) 2.733 .241  11.352 .000 

elasticity .358 .063 .508 5.716 .000 
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The aforementioned hypothesis was tested using linear regression, and the F value was significant, 

indicating that Rapid elasticity positively influence quality of financial reports within commercial banks in 

Jordan, with a medium correlation (R)= 0.484. The independent variable, on the other hand, accounts for 

23.4 percent of variance in the dependent variable.  

H5: Measured service positively influence quality of financial reports within commercial banks in Jordan 

 

 
Table 9. 5th hypothesis testing 

Model Summary 

Model R R Square F Sig. 

1 .659a .435 72.255 .000 

ANOVA 

Coefficients 

Model 
  

t Sig. 
B Std. Error Beta 

1 
(Constant) 2.054 .242  8.481 .000 

Service .519 .061 .659 8.500 .000 

 

 

The aforementioned hypothesis was tested using linear regression, and the F value was significant, 

indicating that Measured service positively influence quality of financial reports within commercial banks 

in Jordan, with a medium correlation (R)= 0.484. The independent variable, on the other hand, accounts 

for 23.4 percent of variance in the dependent variable. 

 

 
Table 10. Correlations 

 Understandability Comparability Relevance Reliability 

On-demand self-service 

r .390** .467** .375** .404** 

Sig. .000 .000 .000 .000 

N 96 96 96 96 

Broad network access 

r .477** .505** .481** .459** 

Sig. .000 .000 .000 .000 

N 96 96 96 96 

Resource pooling 

r .330** .378** .375** .341** 

Sig. .001 .000 .000 .001 

N 96 96 96 96 

Rapid elasticity 

r .414** .516** .368** .418** 

Sig. .000 .000 .000 .000 

N 96 96 96 96 

Measured Service 

r .589** .616** .486** .535** 

Sig. .000 .000 .000 .000 

N 96 96 96 96 

 

 

Pearson correlation – table (10) - was used to test relationship between above variables, it is found 

that: 

− On-demand self-service has the highest relationship with Comparability variable. 

− Broad network access has the highest relationship with Comparability variable. 

− Resource pooling has the highest relationship with Comparability variable. 

− Rapid elasticity has the highest relationship with Comparability variable. 

− Measured Service has the highest relationship with Comparability variable. 
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3. DISCUSSION 

Cloud computing is being studied as a means of improving the quality of financial reports. The quanti-

tative method was used to collect numerical data from (10) Jordanian bank customers who completed a 

self-administered questionnaire. Researchers were able to obtain (96) correctly completed questionnaires 

after the application process. Screening and analysis of the collected data were carried out using SPSS, 

with the following outcomes: 

- Respondents showed high awareness of cloud computing uses within accounting as they pre-

sented positive attitudes towards questionnaire and is statements  

- With a variance of 49.7% it appeared that characteristic of cloud computing positively influences 

quality of financial reports within commercial banks in Jordan. 

- Scoring a variance of 43.5% it appeared that measured service positively influences quality of 

financial reports within commercial banks in Jordan as it came with the highest variance of all 

variables. 

- In the 2nd rank, it appeared that broad net-work access positively influence quality of financial 

reports within commercial banks in Jordan scoring a variance of 32.4% of the relationship and 

came 2nd in influence. 

- 3rd tank was for the benefit of rapid elasticity positively influence quality of financial reports within 

commercial banks in Jordan, scoring a variance relationship of 25.8%. 

- In the 4th and 5th rank and scoring a variance of 23.4% and 17.7%, it appeared that on-demand 

self-service and resource pooling positively influence quality of financial reports within commercial 

banks in Jordan respectively. 

 

Using an accounting program hosted by a third party on the internet, researchers discovered that cloud 

computing is the process of setting up accounts. It is because of this jump in information and technology 

that cloud computing has been able to store and deliver high quality financial reports in a way that was 

previously unheard of for account preparation . 

Researchers found that cloud computing had an impact on financial reporting quality because it ne-

cessitates fewer resources and is less expensive than using an internal financial system that operates in 

a closed loop and incurs higher costs. However, companies that have made the switch to using cloud 

computing have found that they are still having issues with software and financial systems that they have 

purchased after making the switch. Most small and medium-sized businesses don't need a complex finan-

cial system that is difficult to use and understand . 

In addition, a study found that all of the cloud computing properties were incorporated (On-demand 

self-service, Broad network access, Resource pooling, Rapid elasticity and Measured). All cloud computing 

characteristics play a part in the presentation of high-quality financial reports, which may be linked to the 

following factors: 

 

On-demand Service means Quality Financial Reports  

Study indicated that principle of cloud computing has effectively contributed to facilitating access to 

the required service through self-service, where the user can request the service and access it at any time 

without interference or any technical support from any party to complete the task or complete the work 

which was agreed on by Ionescu (2019) and Khomonenko and Gindin (2016).  

The study proved that there is an impact of cloud computing on the quality of financial reports in terms 

of accuracy of data recording, processing time, completeness of records and data consistency. The study 

also indicated that cloud computing is important in relation to accounting practices in general, represented 

in saving costs in hardware, software, and operational costs. However, information security and infor-

mation reliability were in doubt, and this is in line with the study of Owolabi and Izang (2020). 

Broad Net-Work Accessibility Develops Quality to Financial Reports  

Through this feature, the user can access the service or task to be accomplished without the need for 

any dedicated tools or equipment, and all that is required is the availability of the Internet and nothing 
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more, and despite the growth of existing Internet speeds, the cloud computing service needs a service And 

the speed of the Internet is relatively normal compared to other applications and will not be affected by 

internal networks, and therefore the user is not required to have a high speed internet. 

Resilience and Elasticity  

The idea of flexibility is one of the most important features of cloud computing, as it has been evident 

that it has an impact on the quality of financial reports by placing all data in the cloud and expanding it 

easily - depending on the efficiency of the cloud used - and that depends on the necessary and scalable 

infrastructure with the expansion of the work performed and thus It has the capacity to store large and 

huge data. Also, the idea of flexibility appears through the possibility of accessing data from anywhere in 

the world, and it is easy to use for junior accountants and non-accountants also who are forced to practice 

accounting work such as secretarial and others. 

Cloud Computing Presents Best Accounting services  

Cloud computing is characterized by the idea that all the resources, information and data are present 

and saved in the cloud, and the individual does not need a hard disk that is exposed to loss or other storage 

units as the entrance to access this information and data is the same and it is the Internet and the indi-

vidual can access this data and Information from anywhere in the world. 

 

 

CONCLUSION AND RECOMMENDATIONS 

The rapid development of technology has become noteworthy in accounting practices in all its forms; 

and organizations are looking for the latest, fastest and easiest ways to do all the accounting work in them 

at low cost, high accuracy and great ease. The idea of cloud computing is proven in storing and supervising 

information on virtual servers so that applications, people and associations around the world can interact 

with information and register assets anywhere, anytime. 

Cloud computing has also demonstrated its ability to elevate the level of quality of financial reports 

that organizations complete through the accuracy and ease of retrieval that organizations can do in addi-

tion to the positive impact of cloud computing with all its characteristics on the quality of financial reports 

by influencing the comparability of these reports so that it is possible for individuals to retrieve the infor-

mation and compares it to other years. 

Based on reached results and presented conclusion; current study recommended the following: 

− The necessity for organizations to provide professional training to employees on technology in ad-

dition to collectively integrating this technology in order to benefit from its benefits and reduce its 

disadvantages . 

− The need to expand the scope of training within organizations to include information technology in 

general and cloud computing in particular . 

- The necessity for organizations to make more efforts to prepare and provide training courses and 

media sessions for its members on topics of cloud computing. 
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 Using the ordinary least squares regression, this paper explores the influence 

of intellectual capital on the financial performance of manufacturing new 

firms in Spain. The research is designed into three tiers for finding the differ-

ences: comparing the economic downturn period with the upturn period; 

comparing the high-tech new firms with the low-tech new firms; comparing 

the impacts in the current period with in the future period. The results show 

that: first, intellectual capital influences firms’ financial performance in both 

the short-term period and long-term period; second, human capital works as 

the most influential component of intellectual capital with a positive effect in 

the models for current return and for future return; third, compared to the 

model for current return, in the model for future return there are more varia-

bles showing changes of their impacts between the downturn and upturn pe-

riods; fourth, macro-economic situations tend to affect more on the factors 

for high-tech new firms than low-tech ones. Therefore, the findings can help 

the managers of new firms better utilize their intellectual capital elements to 

drive financial performance.  
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INTRODUCTION 

With knowledge becoming a powerful driver of economic growth, intellectual capital has been explored 

by many scholars (Demartini and Beretta, 2020). According to the resource-based theory, intellectual cap-

ital is viewed as a useful strategic resource; and strategic resources can help firms build a sustainable 

competitive advantage and then enhance financial performance (Zéghal and Maaloul, 2010). Specifically, 

intellectual capital is important for generating new products and services, new technologies and new stra-

tegic resources, which are the elements of long-term competitive advantage (Cenciarelli et al., 2018). 

For new firms, the failure rate is quite high, which may be because of a lack of business experience 

and facing with strong market competition; however, intellectual capital can loosen the difficult conditions 

that a new firm would face in its initial years (Peña, 2002). It is an important task for new firms to acquire 
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different types of resources, especially intangible resources employed as intellectual capital in order to 

survive and develop (Hormiga et al., 2011). This paper tries to identify important elements of intellectual 

capital for the development of new firms in different macro-economic situations and for different types of 

firms with different technology-intensity. 

 

 

1. METHODOLOGY 

For comparing the new firms founded in the downturn and the upturn period, we choose the firms 

incorporated in 2008, 2009, and 2010, as well as in 2014, 2015, and 2016 in Spanish manufacturing 

industries from Iberian Balance sheet Analysis System (SABI) database (developed by Bureau Van Dijk). 

The data is observed for three years after the incorporation year, and the firms with missing data and 

outliers in the observing period are excluded from the sample. In particular, considering that the data in 

the incorporating year may not cover a whole financial year, we only observe the three years after the 

incorporating year. 

We use the value added intellectual coefficient (VAIC) method. According to Sumedrea (2013), Kozera-

Kowalska (2020), Palazzi et al. (2020), and Kramaric et al. (2021), the VAIC model (Pulic, 2004) reflects 

the value creation efficiency of the resources with the advantage of using financial data and then making 

comparison between different firms’ performance easy; it is shown by a series of steps including the value 

added (VA), human capital efficiency (HCE), structural capital efficiency (SCE) and capital employed effi-

ciency (CEE). First, the value added (VA) is obtained as the sum of operating profit (OP), employee costs 

(EC), depreciation expenses (DP), and amortization expenses (AM). 

VA = OP+EC+DP+AM 

Second, the human capital efficiency (HCE) represents the contribution of human resources to the 

value added, which is computed as value added (VA) divided by the total employee costs (HC): 

HCE = VA/HC. 

Third, the structural capital efficiency (SCE) measures the amount of value added generated by the 

structural capital (SC), which is calculated by the ratio between the structural capital (SC) and value added 

(VA): 

SCE = SC/VA, 

where SC is calculated by subtracting HC costs from VA. 

Fourth, the intellectual capital efficiency (ICE) is the sum of human capital efficiency (HCE) and struc-

tural capital efficiency (SCE). 

ICE = HCE + SCE 

Fifth, the efficiency of financial and tangible capital (CEE) is calculated as the ratio between VA and 

capital employed (CE): 

CEE = VA/CE, 

where VA is the value added, and CE includes tangible assets, financial assets, and current assets. 

Finally, the VAIC is the sum of ICE (or HCE plus SCE) and CEE, which represents the total efficiency of 

using intellectual capital as well as physical and financial capital: 

VAIC = HCE+SCE+ CEE. 

Referring to the research of Javornik et al. (2012), ordinary least squares regression model is used 

respectively for the new firms incorporated in the downturn period and in the upturn period; specifically, a 

firm’s VAIC as well as its three components (HCE, SCE, and CEE) are separately put into the regression 

models as explanatory variables, together with firm size (the natural logarithm of total assets), leverage 

(total liabilities to total assets), and liquidity ratio (current assets to current liabilities) as the control varia-

bles. In order to test the impacts in short-term and long-term periods, with return on assets (ROA) as the 

dependent variable, the regression model is designed into two parts: the first part is to regress the ROA 
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with the independent variables in the same year; the second part is to regress the ROA in the third year 

with the independent variables in the first year. 

In addition, given that the effect of intellectual capital on corporate performance is influenced by the 

technology intensity (Palazzi et al., 2020), we also consider to classify the sample on the basis of the 

technology intensity. According to the technological intensity, Eurostat has a classification of the manufac-

turing industry on the basis of NACE Rev.2, which includes four categories (high-technology, medium-high-

technology, medium-low-technology, and low-technology). Here, we simplify the classification into two cat-

egories: that is, high-tech group includes high-technology and medium-high-technology firms and low-tech 

group includes medium-low-technology and low-technology firms. 

 

 

2. RESEARCH RESULTS  
 

2.1 The regression results for the return in the current period model 

The results of the ordinary least squares regressions for the return in the current period (Table 1 and 

2) clearly indicate that the VAIC has a positive and significant effect on the profitability of both the high-

tech and low-tech new firms in both the upturn and downturn periods. This is consistent with the finding 

of Kramaric et al. (2021) that the VAIC is positively related to ROA. For the three components of the VAIC, 

the HCE and the CEE are statistically significant with a positive effect on the profitability of both the high-

tech and low-tech new firms in both the upturn and downturn periods. The SCE also has a positive and 

statistically significant impact on profitability for the low-tech new firms (at the significant level of 0.01), 

while for the high-tech new firms the SCE with a positive effect shows statistical significance only in the 

upturn period (at the significant level of 0.05). 

For the positive effect of HCE and CEE, we also observe that the absolute value of the coefficient for 

CEE tends to be higher than that for HCE. This implies that the physical and financial capital can contribute 

to profitability to a higher extent than human capital; this is in line with the finding of Palazzi et al. (2020), 

that is, the positive effect of CEE on profitability is strong. Therefore, for both the high-tech and low-tech 

new firms, the physical and financial assets are the basis for them to generate products and then create 

profits. The positive effect of HCE (human capital efficiency) on firm’s performance, in fact, is supported 

by many empirical studies. Here our findings show that this is also the case for new firms. When new firms 

use their human capital efficiently, the profitability would increase. Our results also confirm the viewpoint 

of McDowell et al. (2018) that knowledge is generated by individuals, and human capital works as one of 

the most important assets for a firm to build a competitive advantage. 

The SCE (structural capital efficiency) also has a positive and significant impact on profitability espe-

cially for the low-tech new firms. The positive effect of SCE on profitability is also supported by Ramírez et 

al. (2021); here our finding further confirms that the new firms in low-tech industries with better structural 

capital efficiency can generate more profits. Generally speaking, compared to HCE, the effect of SCE shows 

instability, which is also observed by Holienka and Pilková (2014). An obvious difference between the up-

turn and the downturn periods is that the SCE is statistically significant in the upturn period, rather than in 

the downturn period for the high-tech new firms. As pointed out by Pelle and Végh (2015), the 2008 crisis 

resulted in shrinkage in the investments in intellectual properties and intangible assets. Therefore, for new 

firms in high-tech industries, they may reduce the investments in R&D and then the innovation activities, 

which may negatively influence the SCE (because R&D as well as innovation belong to the structural capital 

of firms, according to Zéghal and Maaloul (2010) and De Castro and Sáez (2008).  

Another finding about the HCE and the SCE is that their coefficients (being statistically significant at 

the level of 0.01) are lower in the upturn period for the low-tech new firms. The reason behind may be that 

in the upturn period it is easy for low-tech new firms to enlarge the scale of production (for instance through 

bank credit, trade credit or other external financing ways) to occupy more market share, which is driven by 

the increase in the market demand, and thus entrepreneurs invest more in physical assets instead of 

intangible assets. 

Regarding the control variables, for both the high-tech and low-tech new firms, leverage (with the high-

est explanatory power) and liquidity show a negative and statistically significant effect on profitability in all 
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the regressions of the current return models in both the downturn and the upturn periods. The negative 

correlation between leverage and profitability is also confirmed by Eckbo and Kisser (2021); according to 

Asimakopoulos et al. (2009) and Baños-Caballero et al. (2012), higher leverage would result in more bor-

rowing costs and repayments of debt, which would consume resources and then negatively influence prof-

its. The negative effect of liquidity is explained by Bolek et al. (2021) that the trade-off relationship between 

profitability and liquidity reflects the decision of a company to maximize earnings and minimize risk.   

On the contrary, firm size shows a positive and significant impact on profitability especially for the low-

tech new firms in both the downturn and upturn periods. A beneficial effect of firm size is also supported 

by the research of Yazdanfar and Öhman (2014) and Kramaric et al. (2021). Theoretically, new firms may 

suffer liability of smallness (Aldrich and Auster, 1986), and larger firm size would be closer to efficient 

scale, thus reducing the gap between size and the minimum efficient scale and then decreasing cost dis-

advantage (Audretsch and Mahmood, 1995). The result that a positive effect of firm size is mainly reflected 

for the low-tech new firms (instead of the high-tech new firms) may demonstrate that the effect of minimum 

efficient scale mainly exist in low-tech industries. 

 

 
Table 1. The results for the high-tech new firms of the current return model 

High-tech group Downturn cohorts Upturn cohorts 

Independent variables Coefficient t P>|t| Coefficient t P>|t| 

VAIC 0.023*** 12.56 0.000 0.026*** 15.00 0.000 

SIZE -0.002 -0.70 0.486 -0.003 -1.09 0.277 

LEVERAGE -0.408*** -35.29 0.000 -0.462*** -37.99 0.000 

LIQUIDITY -0.006*** -4.08 0.000 -0.009*** -6.38 0.000 

CONSTANT 0.297*** 11.74 0.000 0.360*** 15.75 0.000 

Number of observations 1,932 2,349 

F-test F(4, 1927) = 404.21; Prob > F = 0.0000 
F(4, 2344) = 471.45; Prob > F = 

0.0000 

R-squared 0.4562 0.4458 

Adjusted R-squared 0.4551 0.4449 

Independent variables Coefficient t P>|t| Coefficient t P>|t| 

HCE 0.046*** 15.83 0.000 0.047*** 16.59 0.000 

SCE 0.0004 0.18 0.859 0.006** 2.54 0.011 

CEE 0.097*** 13.78 0.000 0.088*** 13.87 0.000 

SIZE 0.008** 2.33 0.020 0.005 1.64 0.101 

LEVERAGE -0.382*** -35.24 0.000 -0.413*** -34.46 0.000 

LIQUIDITY -0.005*** -3.28 0.001 -0.006*** -4.24 0.000 

CONSTANT 0.142*** 5.49 0.000 0.200*** 8.17 0.000 

Number of observations 1,932 2,349 

F-test F(6, 1925) = 363.50; Prob > F = 0.0000 
F(6, 2342) = 387.17; Prob > F = 

0.0000 

R-squared 0.5312 0.4980 

Adjusted R-squared 0.5297 0.4967 

Note: ROA is the dependent variable. Source: Authors’ own calculation. 
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Table 2. The results for the low-tech new firms of the current return model 

Low-tech group Downturn cohorts Upturn cohorts 

Independent variables Coefficient t P>|t| Coefficient t P>|t| 

VAIC 0.021*** 29.34 0.000 0.020*** 32.36 0.000 

SIZE 0.006*** 3.98 0.000 0.014*** 9.51 0.000 

LEVERAGE -0.373*** -82.76 0.000 -0.374*** -104.48 0.000 

LIQUIDITY -0.005*** -6.65 0.000 -0.005*** -7.38 0.000 

CONSTANT 0.232*** 22.48 0.000 0.216*** 23.59 0.000 

Number of ob-

servations 
11,418 16,434 

F-test 
F(4, 11413) = 2361.63; Prob > 

F = 0.0000 

F(4, 16429) = 3488.45; Prob > F = 

0.0000 

R-squared 0.4529 0.4593 

Adjusted R-

squared 
0.4527 0.4591 

Independent variables Coefficient t P>|t| Coefficient t P>|t| 

HCE 0.058*** 37.94 0.000 0.030*** 31.46 0.000 

SCE 0.005*** 6.13 0.000 0.003*** 3.63 0.000 

CEE 0.058*** 22.49 0.000 0.051*** 27.75 0.000 

SIZE 0.012*** 7.97 0.000 0.021*** 14.37 0.000 

LEVERAGE -0.351*** -81.07 0.000 -0.370*** -104.93 0.000 

LIQUIDITY -0.004*** -5.70 0.000 -0.004*** -6.94 0.000 

CONSTANT 0.108*** 9.90 0.000 0.134*** 13.79 0.000 

Number of observa-

tions 
11,418 16,434 

F-test 
F(6, 11411) = 1940.09; Prob > F = 

0.0000 

F(6, 16427) = 2556.88; Prob > F = 

0.0000 

R-squared 0.5050 0.4829 

Adjusted R-squared 0.5047 0.4827 

Note: ROA is the dependent variable. Source: Authors’ own calculation. 

 

 

2.2 Regression results for the return in the future period model 

In the model of the impacts on the return in the future period (Table 3 and 4), the VAIC is positively 

related to ROA for the low-tech new firms. For the three components, ROA is positively influenced by the 

HCE in all the regressions of the future model, except for the high-tech new firms in the downturn period. 

The CEE with a positive effect shows statistical significance only for the low-tech new firms in the upturn 

period, whereas the SCE is not statistically significant in any regression. 

In terms of the control variables, leverage shows significantly negative association with future profita-

bility in all regressions. The coefficient of liquidity is negative and statistically significant (with high level of 

significance) in the regressions for the high-tech new firms in the downturn period and the low-tech new 

firms in the upturn period. The coefficient of firm size is positive and statistically significant in the regres-

sions for the low-tech new firms, while it is negative and statistically significant in the regressions for the 

high-tech new firms in the downturn period. 

Generally spanking, in the model of future performance, the control variables tend to show a higher 

impact on ROA than the intellectual capital components do. However, we also observe a positive and sta-

tistically significant effect of HCE in most regressions of the future return model. This finding is to some 

extent similar to the research results of Palazzi et al. (2020) who find that the HCE impacts more in the 
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long period. They also point out that with time increasing the contribution of human resources increases 

because of the learning process from experience and knowledge accumulation. Thus, investing in the hu-

man capital can benefit new firms in the long term. Regarding the statistical insignificance of the HCE in 

the downturn period for high-tech new firms, this may be because of the shrinkage in the investments in 

intangible assets in the crisis period (Pelle and Végh, 2015).  

Another noteworthy point is the unstable long-term effects of firm size. The long-term positive effect of 

firm size on low-tech firms may reflect the long-term effect of efficient scale on low-tech firms. On the other 

hand, the long-term negative effect of firm size on high-tech firms in the downturn period may be explained 

by Burger et al. (2017) that shrinkage in size for young and small firms can help to maintain profits during 

the crisis period when facing with the shock of demand. 

 

 
Table 3. The results for the high-tech new firms of the future return model 

High-tech group Downturn period 
Upturn period 

Independent variables Coefficient t P>|t| Coefficient t P>|t| 

VAIC 0.003 0.80 0.426 0.003 0.91 0.361 

SIZE -0.019*** -2.76 0.006 -0.010 -1.58 0.114 

LEVERAGE -0.202*** -8.51 0.000 -0.155*** -5.49 0.000 

LIQUIDITY -0.008*** -2.78 0.006 -0.006* -1.77 0.076 

CONSTANT 0.280*** 5.49 0.000 0.213*** 4.17 0.000 

Number of observations 644 783 

F-test F(4, 639) = 19.28; Prob > F = 0.0000 F(4, 778) = 8.41; Prob > F = 0.0000 

R-squared 0.1077 0.0415 

Adjusted R-squared 0.1021 0.0365 

Independent variables Coefficient t P>|t| Coefficient t P>|t| 

HCE 0.007 1.57 0.118 0.015*** 2.67 0.008 

SCE -0.007 -1.07 0.287 -0.005 -1.19 0.233 

CEE 0.007 0.50 0.614 0.009 0.58 0.563 

SIZE -0.018** -2.54 0.011 -0.009 -1.34 0.179 

LEVERAGE -0.195*** -8.01 0.000 -0.138*** -4.68 0.000 

LIQUIDITY -0.008*** -2.76 0.006 -0.005 -1.48 0.139 

CONSTANT 0.263*** 4.73 0.000 0.172*** 2.92 0.004 

Number of observations 644 783 

F-test F(6, 637) = 13.45; Prob > F = 0.0000 F(6, 776) = 7.00; Prob > F = 0.0000 

R-squared 0.1124 0.0514 

Adjusted R-squared 0.1041 0.0440 

Note: the dependent variable is the ROA in the third year, while the independent variables are in the first year.  

Source: Authors’ own calculation. 

 

 



 185 

Table 4. The results for the low-tech new firms of the future return model 

Low-tech group Downturn period Upturn period 

Independent variables Coefficient t P>|t| Coefficient t P>|t| 

VAIC 0.005** 2.40 0.016 0.005*** 4.67 0.000 

SIZE 0.012*** 3.26 0.001 0.009*** 2.77 0.006 

LEVERAGE -0.104*** -7.06 0.000 -0.160*** -14.73 0.000 

LIQUIDITY -0.003 -1.50 0.134 -0.006*** -3.38 0.001 

CONSTANT -0.024 -0.90 0.366 0.108*** 5.03 0.000 

Number of observations 3,806 5,478 

F-test F (4, 3801) = 21.42; Prob > F = 0.0000 
F (4, 5473) = 73.64; Prob > F = 

0.0000 

R-squared 0.0220 0.0511 

Adjusted R-squared 0.0210 0.0504 

Independent variables Coefficient. t P>|t| Coefficient. t P>|t| 

HCE 0.010*** 3.44 0.001 0.004*** 2.88 0.004 

SCE -0.001 -0.41 0.682 0.0003 0.19 0.852 

CEE 0.007 1.10 0.271 0.041*** 9.67 0.000 

SIZE 0.013*** 3.18 0.001 0.019*** 5.44 0.000 

LEVERAGE -0.097*** -6.49 0.000 -0.156*** -14.37 0.000 

LIQUIDITY -0.003 -1.34 0.180 -0.005*** -3.02 0.003 

CONSTANT -0.042 -1.40 0.160 0.024 1.03 0.302 

Number of observations 3,806 5,478 

F-test F (6, 3799) = 15.62; Prob > F = 0.0000 
F (6, 5471) = 63.53; Prob > F = 

0.0000 

R-squared 0.0241 0.0651 

Adjusted R-squared 0.0225 0.0641 

Note: the dependent variable is the ROA in the third year, while the independent variables are in the first year.  

Source: Authors’ own calculation. 

 

 

CONCLUSION 

New firms usually are limited to getting access to resources and may suffer financial constraints. 

Therefore, it is important for new firms to identify and use intellectual capital as well as its physical assets 

efficiently to enhance firm performance. The purpose of this paper is to examine the influence of intellec-

tual capital elements (using the VAIC model) and some traditional financial factors on new firms’ financial 

performance. After the regression analysis separately for the current return and the future return, we have 

reached a series of results. 

First of all, the effect of the VAIC model is confirmed by our findings, as a positive effect of the VAIC is 

supported by the regressions for both the high-tech and low-tech new firms in the current return model 

and the regressions for the low-tech new firms in the future return model. Thus, our findings support the 

statement of Cenciarelli et al. (2018), that is, the impact of intellectual capital on a firm’s financial perfor-

mance is not just in the short-term period but also in the long-term period. 

After the general effect of the VAIC, we turn to the two elements of the intellectual capital in the VAIC 

model (the HCE and the SCE). Specifically, our results indicate that the HCE shows a higher impact on new 

firms’ financial performance than the SCE does. This confirms the statement of Laghi et al. (2022) that 

human capital is the core of intellectual capital. The pivotal role of human capital as the most influential 

component of intellectual capital is also highlighted by De Castro and Sáez (2008).  
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In fact, not just in the current return model, the positive effect of the efficiency of human capital is also 

confirmed in the future return model, which is to some extent close to the finding of Cenciarelli et al. (2018) 

that human capital is closely related to future profits through innovation and strategic renewal. Hence, it 

is highly suggested that the managers and owners of new firms should seek for talented employees with 

the needed skills and knowledge (McDowell et al., 2018), which can benefit their new firms in both the 

current period and the future period. 

The CEE with a positive effect shows strong explanatory power in the current return model, which 

stresses the importance of efficiently utilizing physical and financial assets for new firms to generate prof-

its. For the three control variables, they show significant effects in both the current return model and the 

future return model, thus indicating the impacts of traditional variables in both the short-term and long-

term periods. In particular, a negative effect of leverage and liquidity is clearly observed in both the current 

and future return models. As for firm size, though its impact is generally instable, it is clear that for the low-

tech new firms it is a positive indicator. 

With regard to the differences between the downturn period and the upturn period, it is obvious that 

there are more variables showing changes of their impacts in the future return model compared to the 

current return model. In fact, it is not surprising to observe greater differences in the future period, because 

as a general rule the uncertainty tends to become larger in the future period.  

In the current return model the differences between the downturn and upturn periods are manifest for 

the SCE and firm size for the high-tech new firms. There are an increase in the explanatory power of the 

SCE and a decrease in the explanatory power of firm size from the downturn period to the upturn period. 

Generally speaking, the results here in the current return model tend to support no great changes on the 

impacts of the intellectual capital. 

In the future return model, from the downturn period to the upturn period, obvious differences are 

shown in the HCE for the high-tech new firms, the CEE for the low-tech new firms, and liquidity for the low-

tech firms with an increase in their impacts as well as firm size for the high-tech new firms and liquidity for 

the high-tech firms with a decrease in their impacts. On the basis of the above facts, it is clear that there 

are more variables changing their explanatory powers in the high-tech group between the downturn and 

the upturn periods than in the low-tech group. Hence, the results support that macro-economic situations 

tend to affect more on the profit-impacting factors for the high-tech new firms. 

In fact, according to Buenechea-Elberdin et al. (2018), the differences are obvious between high-tech 

firms and low-tech firms in the knowledge used, innovation types, and production; the knowledge used in 

high-tech firms tends to be more complex (for instance, shown as more underlying components), while low-

tech firms tend to rely on knowledge from external sources because of lacking internal innovation capabil-

ities. In the downturn period, it is possible that the new firms in high-tech industries suffer more serious 

financial constraints, thus resulting in reduction in R&D investments and less innovation activities. On the 

other hand, the innovation in low-tech firms is not as complex as it is in high-tech firms, which make the 

new firms in low-tech industries not need too many funds investing in innovation.  

In a nutshell, this paper examines the impacts of the intellectual capital and some financial factors on 

the financial performance of new firms. Though there are many empirical studies exploring this problem, 

little research has focused on new firms. Therefore, this paper firstly contributes to the empirical literature 

on the effects of intellectual capital from the perspective of new firms. Secondly, the research results of 

this paper can help the managers of new firms find the differences of the influence of the elements of 

intellectual capital in different macro-economic situations (the downturn and upturn periods) for different 

types of new firms (low-tech and high-tech). Finally, the impacts of intellectual capital on future financial 

performance is also studied by this paper, which is the third contribution. A limitation of this paper is that 

we did not take the data of the current COVID crisis into the research, as we have not observed the whole 

impact of the COVID crisis. Hence, future research could compare the COVID crisis with the previous global 

financial crisis and the European sovereign debt crisis regarding the different roles of intellectual capital. 
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 There is no universal solution to promote economic development and struc-

tural change. It is necessary to take into account the peculiarities of the re-

gions when developing and designing industrial and regional economic pol-

icy. An approach to assessing the priority areas of diversification of the re-

gional economy based on recommendations for the development of sectors 

is presented. The approach is focused on increasing the economic complexity 

of the regional economy, taking into account the evolutionary conditionality 

of its development, the impact of innovative activity of regions and resource 

availability for sectors. Along with the standard approach to assessing eco-

nomic complexity, approximation capabilities are used. Estimates of the prob-

abilities of the emergence of new strong sectors in the economy of the region 

are obtained on the basis of a model that allows us to estimate the probabil-

ities of the emergence of new strong sectors using the characteristics of evo-

lutionary conditionality. The identification of sectors whose development de-

pends on the innovation activity of regions is based on a regression analysis 

of production volumes on the characteristics of regional differentiation and 

innovation activity. A condition is described that makes it possible to assess 

the sufficiency of the resource availability for the sector in the region for its 

development to the level of a strong one. The possibilities of the proposed 

approach were tested for 14 sectors of the economy of the Belgorod region 

on the data of 2019. For each sector estimates were obtained according to 

six criteria: the economic complexity of the sector; the evolutionary condition-

ality of its development to the level of a strong one; the increase in the eco-

nomic complexity of the region as a result of the sector development to the 

level of a strong one on the basis of a standard approach or on the basis of 

approximation; the dependence of the volume of production of the sector on 

the innovation activity of the region; the sufficiency of the resource availability 

of the sector in the region; the growth of GRP in the region. Sectors whose 

characteristics have the property of pareto-optimality in the task of multi-cri-

teria selection are considered as priorities when choosing the direction of di-

versification of the regional economy. The implementation of the proposed 

approach using digital technologies in regional situation centers can ensure 

coordination of decisions taken by regions when choosing priority areas of 

diversification.  
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INTRODUCTION 
 

The theory of diversification and empirical estimates are presented in the works (Blien and Wolf, 

2006; Fuchs, 2011; Illy et al., 2011). According to this theory, companies benefit from facing a heteroge-

neous environment consisting of different industries, as new ideas come from the external environment. 

Diversification, defined as the expansion of the structure of the economy, is an important goal in all coun-

tries and is defined as one of the most important priorities of economic development. Harnessing the 

potential of diversification is at the heart of the European Union's strategy to promote economic develop-

ment, the growth of European regions and a new industrial policy (European Commission, 2011; McCann 

and Ortega-Argiles, 2015).  

A number of studies have presented theoretical and empirical evidence of the existence of "localized 

capabilities" that are associated with certain accumulated competencies and knowledge. Such localized 

opportunities work as a source for related diversification of regional economies (Storper, 1995). In the 

process of diversification, regions are more likely to expand in sectors that are closely related to the strong 

sectors that have already developed (Frenken et al., 2007; Frenken and Boschma, 2011; Klepper, 2006).  

Related diversification implies that economic development, both at the national and regional levels, largely 

depends on specific local opportunities that accumulate over time. This means that there is no universal 

solution to promote economic development and structural change. It is necessary to take into account the 

peculiarities of the regions when developing and designing industrial and regional economic policy. There 

are arguments in favor of government intervention to stimulate diversification processes, since the private 

sector usually focuses its economic activities and efforts around its main areas of activity, which strength-

ens the existing specialization. If economic policy is not aimed at increasing the diversity of economic 

activities, this can lead to structural development traps, i. e. specialization, which is difficult to leave. There-

fore, from the point of view of economic policy, it is important to consider how to launch and expand the 

process of economic diversification. However, there are limits to diversification, determined by the level of 

technological capabilities of the country. Therefore, in the process of diversification, a rapid transition to 

technologically complex activities is unlikely. Rather, a strategy of gradual diversification should be fol-

lowed, with transitions to more complex sectors linked to already existing strong sectors, as technological 

potential and opportunities accumulate over time. In a broad sense, gradual diversification corresponds 

to a catch-up development strategy (Polterovich, 2020, 2021) and it does not contradict the approaches 

to the formation of economic policy of leading scientists (Makarov et al., 2014, 2018; Dementiev, 2020, 

2021). Further, the number of strong sectors is considered as an assessment of the diversification of the 

region's economy. Thus, diversification is associated with the emergence of a new strong sector in it. The 

task of setting priorities for the development of sectors to the level of strong ones is considered. 

 

 

1. METHODOLOGY  

 

1.1 Structure of strong sectors  

Based on the concept of the revealed comparative advantages, a matrix 𝐴 = (𝑎𝑐,𝑝) is formed describ-

ing the structures(𝑎𝑐,𝑝1
, ⋯ , 𝑎𝑐,𝑝𝑚) of strong sectors of regional economies. To describe the structure of the 

regional economy, data on production volumes in a wide range of sectors were used. First, we will deter-

mine the indicator 𝑅𝐶𝐴𝑐𝑝 of the revealed comparative advantages: 

𝑅𝐶𝐴𝑐𝑝 = (𝑦𝑐𝑝/ ∑ 𝑦𝑐𝑝)𝑝 / (∑ 𝑦𝑐𝑝/ ∑ 𝑦𝑐𝑝𝑐𝑝𝑐 ),            (1) 

where  𝑦𝑐𝑝— the volume of production of the 𝑝 sector of the region's economy  𝑐; 𝑅𝐶𝐴𝑐𝑝— the ratio of the 

share of production from sector 𝑝 in the total volume of production from all sectors of the economy of 

region  𝑐 to the share of production of sector 𝑝 for all regions in the volume of production from all sectors 

of the economy of all regions.  According to the work (Hausmann and Klinger, 2006), to identify compara-

tive advantages in the economy it is used the indicator 𝑅𝐶𝐴𝑐𝑝 for which a condition of the type of restriction 

from below is checked.  If the value of  𝑅𝐶𝐴𝑐𝑝 is greater than or equal to one, then it is assumed that the 
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economy of region  𝑐 has identified comparative advantages in the output of sector 𝑝; otherwise, there are 

no identified comparative advantages:  

𝑎𝑐,𝑝 = {
1, если 𝑅𝐶𝐴𝑐𝑝 > 1;

0, если 𝑅𝐶𝐴𝑐𝑝  ≤ 1.  
 

 

The matrix  𝐴 = (𝑎𝑐,𝑝) contains data on the sectors of the economy that are developed in different 

regions at the level of the revealed comparative advantages determined using the expression (1). The rows 

of this matrix correspond to regions, the columns correspond to sectors of the economy. Vector 

(𝑎𝑐,𝑝1
, ⋯ , 𝑎𝑐,𝑝𝑚) will be called the structure of the strong sectors of the region 's economy.   

 

 

1.2 Economic complexity 

 One of the guidelines of the approach presented below to the diversification of the region's economy 

is to increase its economic complexity. Countries and regions exporting complex goods usually have a 

higher level of per capita material well-being than countries and regions exporting simple goods. If diversi-

fication is associated with the emergence of new sectors of the economy, then such sectors can be con-

sidered as priority areas of diversification, the development of which contributes to an increase in the 

economic complexity of the region. In accordance with the standard approach to the assessment of eco-

nomic complexity presented in the works (Hartmann, 2017; Hausmann et al., 2006; Hidalgo and Haus-

mann, 2009), matrices are formed to calculate the economic complexity of regions and sectors. The eigen-

values and eigenvectors of these matrices are calculated. As a result, an estimate of the economic comple-

xity 𝐸𝐶𝐼𝑐   is known for each region. An estimate of the economic complexity 𝐸𝐶𝐼𝑝 is known for each sector. 

The concept of "economic complexity of a region" is considered as a characteristic reflecting the level 

of its technological development, which, in turn, is determined by strong sectors in the structure of its 

economy. Similarly, the economic complexity of the sector depends on the level of technological develop-

ment of those regions in which this sector is present in the structure as a strong one. The economic com-

plexity of a region  𝐸𝐶𝐼𝑐 or sector 𝐸𝐶𝐼𝑝 is a latent characteristic. Estimates of economic complexity have 

the following properties. The economic complexity of a region is proportional to the average level of eco-

nomic complexity of strong sectors in the structure of its economy: 

 𝐸𝐶𝐼𝑐 = 𝑎1 ∑ 𝑟𝑐,𝑝𝐸𝐶𝐼𝑝𝑝 , 𝑟𝑐,𝑝 = 𝑎𝑐,𝑝/𝑘𝑐,0, 𝑘𝑐,0 = ∑ 𝑎𝑐,𝑝𝑝 ,  (2) 

where 𝑎1 is a positive constant. Note that 𝑘𝑐,0 are not zero, because for any 𝑐 there exists a 𝑝,  for which 

𝑎𝑐,𝑝 = 1. 

The economic complexity of the sector is proportional to the average level of economic complexity of 

the regions in the structure of the economies of which this sector is strong:  

𝐸𝐶𝐼𝑝 = 𝑎2 ∑ 𝑟𝑝,𝑐
∗ 𝐸𝐶𝐼𝑐𝑐 , 𝑟𝑝,𝑐

∗ = 𝑎𝑐,𝑝/𝑘𝑝,0, 𝑘𝑝,0 = ∑ 𝑎𝑐,𝑝𝑐 , (3) 

where 𝑎2 is a positive constant. The indicator  𝑘𝑐,0, which is equal to the number of strong sectors in the 

economy structure of the region 𝑐, will be called as diversification of the region's economy  𝑐. Let's enter 

some additional designations:  𝒄 = (𝐸𝐶𝐼𝑐1
, 𝐸𝐶𝐼𝑐2

, ⋯ )
𝑇

  — vector-column of values of economic complexity 

for regions; 𝒑 = (𝐸𝐶𝐼𝑝1
, 𝐸𝐶𝐼𝑝2

, ⋯ )
𝑇

 — vector-column of values of economic complexities for the sectors; 

𝑹1 = (𝑟𝑐,𝑝), 𝑹2 = (𝑟𝑝,𝑐
∗ ) — weight matrices. From the relations (2) and (3) it follows that 𝑐 = 𝑎1𝑎2𝑹1𝑹2𝒄, 

𝒑 = 𝑎1𝑎2𝑹2𝑹1𝒑. Thus, the economic complexity of the region is defined as the eigenvector of the matrix 

𝑹1𝑹2, and the economic complexity of the sector is the eigenvector of the matrix  𝑹2𝑹1.  

The matrices 𝑹1𝑹2 and 𝑹 2𝑹1 are stochastic: their elements are non-negative, and their row sum is 

equal to 1. The matrix 𝑹1𝑹2 has a maximum eigenvalue equal to 1, and the corresponding eigenvector, 

which consists of the same coordinates. In the works (Hausmann and Rodrik, 2003; Sciarra et al., 2020) 

as the values of estimates of the economic complexity of regions and sectors, it is proposed to use the 

eigenvector of the matrix 𝑹1𝑹2, which corresponds to the second maximum eigenvalue. And as the values 
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of the estimates of the economic complexity of the sectors - the eigenvector of the matrix 𝑹2𝑹1, which 

corresponds to the second maximum eigenvalue.  

 

 

1.3 The probability of the emergence of new strong sectors in the region 

Denote 𝑤𝑖,𝑗 = (𝑹1𝑹2)𝑖𝑗.  In the work (Afanasiev and Kudrov, 2021) it is shown that the values 𝑤𝑖,𝑗 can 

be interpreted as a characteristic of the embedding degree of the set of strong sectors of the region 𝑐𝑖 into 

the set of strong sectors of the region  𝑐𝑗. The lower this value, the fewer strong sectors of the 𝑐𝑖 region are 

included in the set of strong sectors of the 𝑐𝑗 region. Therefore, the nesting indicators reflect the evolution-

ary conditionality of the structures of strong sectors of regional economies. Using embedding indicators, a 

model has been developed that allows predicting the emergence of new strong sectors in the region's 

economy. As a result of testing the model for each region, the probabilities of the emergence of new strong 

sectors in its structure are estimated. Quantitative assessments make it possible to justify the feasibility 

of developing a new strong sector in the region, taking into account the evolution of past economic activity, 

and can be considered as a measure of the evolutionary conditionality of the emergence of a sector in the 

region as a strong one. If the predicted probability value exceeds 0.5, then the emergence of a new strong 

sector in the region can be considered evolutionarily conditioned. 

 

 

1.4 Approximation of estimates of economic complexity. 

Opportunities to diversify the economy of the c* region are associated with the emergence of a new 

strong p* sector. The emergence of such a strong new sector, which leads to an increase in the economic 

complexity of the region, can be considered a priority. To estimate the change in the economic complexity 

of the region, in the matrix 𝑨 = (𝒂𝒄,𝒑), the value of the element (𝒂𝒄∗,𝒑∗) can be changed from 0 (previously 

the p* sector was not strong in the c* region) to 1 and calculate the eigenvector of the new matrix 𝑹𝟏𝑹𝟐 

in accordance with a standard approach (Hartmann, 2017; Hausmann et al.,  2006; Hausmann and Rodrik 

2003; Hidalgo and Hausmann, 2009).  

An alternative option is to approximate the change in 𝛥𝐸𝐶𝐼𝑐∗(𝑝 ∗) estimates of the economic complex-

ity of region c* based on estimates of the economic complexity of sector p* and all strong sectors of the 

economy of region c*. It is assumed that there are no other changes in the structure of regional economies. 

When one new strong sector appears in the economy of a particular region, estimates of the economic 

complexity of all regions, all sectors, constants 𝑎1 and 𝑎2 change. Denote by  𝛥𝐸𝐶𝐼𝑐(𝑐 ∗, 𝑝 ∗)   the change 

in the economic complexity of region c, and by 𝛥𝐸𝐶𝐼𝑝(𝑐 ∗, 𝑝 ∗) - the change in the economic complexity of 

sector p. Suppose, that the change of 𝑎1  is small compared to 
𝑎1

𝑚𝑎𝑥𝑐𝑘𝑐,0
 . Then  

𝛥𝐸𝐶𝐼𝑐∗(𝑐 ∗, 𝑝 ∗)  ≈
𝑎1

𝑘𝑐∗,0+1
(𝐸𝐶𝐼𝑝∗ − ∑ 𝑟𝑐∗,𝑝𝐸𝐶𝐼𝑝 +𝑝≠p∗ ∑ 𝑎𝑐∗,𝑝𝛥𝐸𝐶𝐼𝑝(𝑐 ∗, 𝑝 ∗))𝑝 , 

𝛥𝐸𝐶𝐼𝑐(𝑐 ∗, 𝑝 ∗)  ≈
𝑎1

𝑘𝑐,0
(∑ 𝑎𝑐,𝑝𝛥𝐸𝐶𝐼𝑝(𝑐 ∗, 𝑝 ∗))𝑝 , где     𝑘𝑐,0 = ∑ 𝑎𝑐,𝑝𝑝 ;  𝑟𝑐,𝑝 =

𝑎𝑐,𝑝

𝑘𝑐,0.
 . 

 

Let's also assume that for any pair (c*, p*), the value ∑ 𝑎𝑐∗,𝑝𝛥𝐸𝐶𝐼𝑝𝑝  (𝑐 ∗, 𝑝 ∗)  is small compared to 

𝐸𝐶𝐼𝑝∗ − ∑ 𝑟𝑐∗,𝑝𝐸𝐶𝐼𝑝𝑝≠p∗ .   Then 

𝛥𝐸𝐶𝐼𝑐∗(𝑐 ∗, 𝑝 ∗)  ≈
𝑎1

𝑘𝑐∗,0+1
(𝐸𝐶𝐼𝑝∗ − ∑ 𝑟𝑐∗,𝑝𝐸𝐶𝐼𝑝)𝑝≠p∗ . 

In this case, the fulfillment of the inequality 𝐸𝐶𝐼𝑝∗ > ∑ 𝑟𝑐∗,𝑝𝐸𝐶𝐼𝑝𝑝≠p∗   can be considered as a condition 

for increasing the economic complexity of the region c* in case a new sector p* appears in its economy 

as a strong one. This condition means that the economic complexity of the p* sector should be higher than 

the average economic complexity of all strong sectors in the economy of the c* region. If increasing eco-

nomic complexity is one of the priorities for the development of regional economies, then the value 

𝛥𝑝∗(𝑐 ∗) = 𝐸𝐶𝐼𝑝∗ − ∑ 𝑟𝑐∗,𝑝𝐸𝐶𝐼𝑝𝑝≠p∗   (4) 
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can be considered as a criterion for choosing a sector to develop to the level of a strong one in the c* 

region. Note that the second term in the right part of formula (4) does not depend on p*. Preference may 

be given to a sector that has development potential in the c* region and a relatively high assessment of 

economic complexity. If the assumptions made above are fulfilled, the value  

𝐸𝐶𝐼𝑐∗ +
𝑎1𝛥𝑝∗(𝑐∗)

𝑘𝑐∗,0+1
   (5) 

is an assessment of the economic complexity of the c* region after the emergence of a new strong p* 

sector. For other regions, we can assume 𝛥𝐸𝐶𝐼𝑐(𝑐 ∗, 𝑝 ∗) = 0. Similarly, the value  

𝐸𝐶𝐼𝑝∗ +
𝑎2𝛥𝑐∗(𝑝 ∗)

𝑘𝑝∗,0 + 1
 

is an assessment of the economic complexity of the p* sector after its emergence as a strong one in the 

c* region.  

 

 

1.5 The impact of the region's innovation activity on the development of the sector 

Based on the regression analysis, the innovative activity of the sectors is revealed. The of the innova-

tion activity of the sector 𝑟_𝐼𝑁𝑁𝑝 takes the value 1 if the coefficient at the index of innovation activity is 

significant for the sector p in the regression of the volume of production to the components of the expanded 

economic basis. Otherwise, the indicator 𝑟_𝐼𝑁𝑁𝑝  takes the value 0.  

To assess the impact of the region's innovation activity on the development of the sector, the compo-

nents of the economic basis are used, including characteristics of regional differentiation and indices of 

innovation activity. The description of the economic basis {L, te, 𝑠1  ,𝑠2 }  and the methodology of its appli-

cation for assessing socio–economic development at the regional level are presented in (Aivazian, et al., 

2018; 2020). The description of the innovation activity indices used below, built on the basis of the sto-

chastic boundary concept, is given in (Lysenkova and Afanasiev, 2020). An expanded economic basis is 

being formed {L, te, 𝑠1  ,𝑠2 , 𝐼𝑁𝑁}, including the INN innovation activity index, which reflects not only the 

economic structure of the regional economy, but also the specifics of the innovation activity of the regions. 

If the index of innovation activity statistically depends on some components of the economic basis, then 

to prevent the effect of multicollinearity, it is advisable to use a modification of the index, cleared of the 

influence of these components. A regression analysis of the production volumes of each sector of the 

economy is carried out using an expanded economic basis. Let's build the regressions 

ln 𝑦𝑖𝑗 = 𝑐𝑜𝑛𝑠𝑡𝑖 + 𝛽1𝑖 ln 𝐿𝑗 + 𝛽2𝑖𝑡𝑒𝑗 + 𝛽3𝑖𝑠𝑗
1 + 𝛽4𝑖𝑠𝑗

2 + 𝛽5𝑖𝐼𝑁𝑁𝑗 + 𝜀𝑖,𝑗   (6) 

Here 𝑦𝑖𝑗 is the volume of production of sector 𝑖  in region 𝑗 ;  𝐿𝑗  is the scale of the economy of region  

𝑗  (the Rosstat indicator "number of economically active population" is used as a characteristic of the scale 

of the economy);  𝑡𝑒𝑗 is an assessment of the technical efficiency of regional production (Afanasyev, 

Kudrov, 2019);  𝑠𝑗
1  is the index industry specialization (the first main component of the GRP structure); 

 𝑠𝑗
2   — the index of industrialization (the second main component of the GRP structure). When constructing 

the main components, the methodology and indicators of Rosstat for the sectoral structure of GRP were 

used (Aivazyan et al., 2016). INN is an index of innovation activity (one of the author's indexes is used here, 

built on the basis of the stochastic boundary concept based on data on international patent applications 

(TEMPZ), patent applications (TEPZ), granted patents (TEVP), newly developed production technologies 

(TETTCH) (Lysenkova and Afanasiev, 2020). 𝜀𝑖,𝑗 is the regression error. From the set of sectors, those for 

which the evaluation of the parameter 𝛽5𝑖 is positive and significant at the 95% level are distinguished. 

The volume of production of each of these sectors depends on the level of innovation activity of the regions, 

determined by the INN index.  
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1.6 Resource Availability 

For each sector 𝑝𝑗 , a sign of resource availability is determined 𝑟𝑒𝑠_𝑝𝑗(𝑐𝑖)
 in each region  𝑐𝑖,    in which 

this sector is not strong, that is, for a pair of region  𝑐𝑖    sector 𝑝𝑗, the inequality RCAcipj
< 1  is satisfied. 

The sign 𝑟𝑒𝑠_𝑝𝑗(𝑐𝑖)
 takes the value 1 if the error  𝜀𝑖,𝑗 of the regression (6) satisfies the condition under 

which the inequality 𝑅𝐶𝐴𝑐𝑖𝑝𝑗
≥ 1 is satisfied for the expected output of the 𝑝𝑗 sector in the 𝑐𝑖 region. That 

is, with the expected volume of production determined by the expression (6) for  𝜀𝑖,𝑗 = 0, the 𝑝𝑗 sector will 

be strong in the 𝑐𝑖 region. Otherwise, the sign 𝑟𝑒𝑠_𝑝𝑗(𝑐𝑖)
  takes the value 0.   

The assessment of the sufficiency of the resource availability for the sector in the region is determined 

by the level of compliance of the actual volume of production of the sector with the expected one, which is 

due to the peculiarities of differentiation of the region. The regions where the expected volume of produc-

tion in the sector is higher than the actual one were identified. In such regions, the transformation of the 

sector into a strong one is possible due to the unrealized potential of economic development. This applies 

to all sectors, including those whose production volume does not depend on the level of innovation activity 

of the region. If the actual output of the sector is higher than expected one, then the sector, having already 

realized the growth potential in the region, still has not become strong. In this case, the development of 

the sector to the level of a strong one can be based on the growth of innovation activity in the region. 

Different metrics can be used to compare the actual output of the sector with the expected output in a 

particular region and to assess resource availability. For example, the resource availability of the 𝑝𝑗 sector 

in the  𝑐𝑖 region can be assessed based on the concept of revealed comparative advantages. With sufficient 

resource provision, the indicator 𝐸_𝑅𝐶𝐴𝑐𝑖𝑝𝑗    of the revealed comparative advantages corresponding to the 

expected output of the 𝑝𝑗 sector in the  𝑐𝑖 region should be at least 1 in order for the sector to become 

strong. This means that the inequality  
 

(𝐸_𝑦𝑐𝑖𝑝𝑗
/(𝐸_𝑦𝑐𝑖𝑝𝑗

+ ∑ 𝑦𝑐𝑝))𝑝≠𝑝𝑗
/ (∑

𝑦𝑐𝑝

∑ 𝑦𝑐𝑝𝑐𝑝
𝑐 ) > 1,                              (7) 

must be satisfied. where  𝐸_𝑦𝑐𝑖𝑝𝑗
= exp{𝑙𝑛𝑦𝑐𝑖𝑝𝑗

− 𝜀𝑖,𝑗}.      Inequality (7) is equivalent to inequality 
 

           𝜀𝑖,𝑗 < ln (
(1−𝑢𝑝𝑗

)𝑅𝐶𝐴𝑐𝑖𝑝𝑗

1−𝑢𝑝𝑗
𝑅𝐶𝐴𝑐𝑖𝑝𝑗

),                                                                       (8) 

 

where  𝑢𝑝𝑗
= ∑ 𝑦𝑐𝑝𝑗

/ ∑ 𝑦𝑐𝑝𝑐𝑝𝑐  and   𝑅𝐶𝐴𝑐𝑖𝑝𝑗
 defined by the formula (1).  Note, that the right side of ine-

quality (8) is a negative value. This follows from the inequality𝑅𝐶𝐴𝑐𝑖𝑝𝑗
< 1 , which is executed because the 

𝑝𝑗 sector is not strong in the 𝑐𝑖 region. Thus, if the error   𝜀𝑖,𝑗  of regression (6) is less than 𝜀 ∗𝑖,𝑗=

ln (
(1−𝑢𝑝𝑗

)𝑅𝐶𝐴𝑐𝑖𝑝𝑗

1−𝑢𝑝𝑗
𝑅𝐶𝐴𝑐𝑖𝑝𝑗

),  then the 𝑝𝑗 sector has the sufficient resource availability in the 𝑐𝑖 region in the sense 

that with the expected volume of production it will become strong one. Otherwise, we believe that the 

resource availability in the 𝑐𝑖 region is not enough to turn the 𝑝𝑗 sector into a strong one. Accordingly, with 

any positive error value, the resource availability is insufficient.  

 

 

1.7 The task of choice 

The choice of the priority direction for diversification of the economy of the 𝑐 ∗ region is associated 

with the choice of the 𝑝𝑗𝑘(𝑐∗)
 sector to develop it to the level of strong one. The rationale for the choice may 

be the solution of a multi-criteria optimization problem, taking into account a number of characteristics for 

each sector 𝑝𝑗𝑘(𝑐∗)
   from a set of sectors (𝑝𝑗1(𝑐∗)

. ⋯ 𝑝𝑗𝑘(𝑐∗)
. ⋯ ),   that are not strong in the c* region. Includ-

ing the economic complexity of the region; the economic complexity of the sector; a sign of evolutionary 

conditionality, taking into account the probability of the emergence of the sector as a strong one; a sign of 

the growth of economic complexity; a sign of the innovative activity of the sector; a sign of the resource 

availability for the sector. In addition to these characteristics, using the matrix 𝑌 = (𝑦𝑐𝑝), where 𝑦𝑐𝑝 is the 
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volume of production of sector 𝑝 of the economy of region 𝑐, it is not difficult to calculate an estimate of 

the GRP growth for region 𝑐 ∗ in the case when sector 𝑝𝑗𝑘(𝑐∗)
 turns into a strong one. The solution to such 

a multi-criteria optimization problem is a set of sectors whose characteristics has the property of Pareto-

optimality.   

Further, the Belgorod region is considered as the c* region for which the initial data are formed and 

the task of choosing priority areas of economic diversification is formally solved. This region is chosen as 

an example because it occupies the first position in the list of regions used by Rosstat. 

 

 

2. CALCULATION RESULTS 

 

2.1 Structure of strong sectors  

The matrix 𝐴 = (𝑎𝑐,𝑝), which characterizes the structure of strong sectors of regional economies, is 

based on data on tax revenues for 2019 by 82 sectors in 79 regions of the Russian Federation. This ap-

proach makes it possible to characterize the structures of regional economies, including sectors focused 

on both external and internal markets. Column (5) of Table A1 of the application shows the number of 

strong sectors in the structure of the economy of each region, that is, an assessment of diversification. 

The most diversified (with more than 35 strong sectors) economies of the regions: Tver region – 42; Chu-

vash Republic -40; Moscow region - 39; Novosibirsk region - 39; Vladimir region - 37; Lipetsk region - 36. 

The least diversified (with the number of strong sectors less than 10) are the economies of the regions: 

Astrakhan region – 9; Tyumen region – 8; Orenburg region – 6. There are 24 strong sectors in the structure 

of the economy of the Belgorod region. 

 

 

2.2 Economic complexity 

Column (3) of Table A1 presents non-normalized estimates of the economic complexity of 82 sectors. 

Column (6) contains non–normalized estimates of the economic complexity of 79 regions, calculated as 

the values of eigenvectors in accordance with the standard approach described above. The values of the 

constants are determined as a result of solving the systems of equations (2) and (3): a_1= 1.9305; a_2= 

1.9756.  

The point in Figure 1 characterizes the region in the space "number of strong sectors" (abscissa axis) 

– "assessment of the economic complexity of the region" (ordinate axis). There is a non-linear relationship 

between the number of strong sectors and estimates of the economic complexity of the regions. At the 

same time, the correlation coefficient of the characteristics of the diversification of regional economies 

and estimates of the economic complexity of the regions is quite high and is equal to 0.635.  

The regions in the lower left part of the figure are characterized by high specialization in the extractive 

industry. These are the Orenburg region (6 strong sectors), the Tyumen region (8), the Astrakhan region 

(9), the Tomsk region (10), the Republic of Sakha (Yakutia) (11). The normalized assessment of the eco-

nomic complexity of the Belgorod region is 0.8364. 



  196 

       

Figure 1. On the abscissa axis - the number of strong sectors of the region on the ordinate axis – the assessment of 

economic complexity. 

 

 

2.3 The probability of the emergence of new strong sectors in the region 

For each region, the probability of occurrence of any sector in its structure as a strong one is estimated. 

The simulation results presented in the paper (Afanasyev and Kudrov, 2021b), do not contradict the hy-

pothesis about the statistical significance of the influence of the characteristics of evolutionary condition-

ality on the probability of the sector appearing as a strong one. They are consistent with the conclusions in 

the work (Neffke et al., 2011), where it is shown that it is easier for regions to develop new industries if 

they are connected with existing ones in the region. For example, in the Belgorod region, 11 sectors have 

probabilities of occurrence as strong above 0.5. Table 1 shows the probabilities of development in the 

Belgorod region of 14 sectors to the level of strong one. The probabilities of the development of three more 

sectors marked in Table 1 with a sign (*) are below 0.5. The development of these sectors is not evolu-

tionarily conditioned for the region. For comparison, we will consider the possibility of developing these 

three sectors in the Belgorod Region to the level of strong ones. 

 

 
Table 1. The probability of the emergence of sectors as strong in the Belgorod region 

Code of the sector 1125 1130 1155 1160 1202 1203 1205 

Probability 0.510 0.705 0.540 0.716 0.636 0.592 0.862 

Code of the sector 1220 1270* 1285* 1290* 1305 1315 1320 

Probability 0.536 0.142 0.175 0.417 0.716 0.537 0.508 

 

 

 

2.4 Approximation of estimates of economic complexity 
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The possibilities of approximating the ECIc∗(p ∗) estimate of the economic complexity of the c* region 

in the event of the emergence of a new strong p* sector in it are shown in the work (Afanasyev and Gusev, 

2022). Further, the approximation estimates are given for the Belgorod region in comparison with the 

estimates obtained on the basis of the standard approach. The initial non-normalized assessment of the 

economic complexity of this region is indicated in the first row of column (6) of Table A1 and is equal to 

0.067. According to 2019 data, there are 24 strong sectors in the economy of the Belgorod region. These 

sectors are marked with a sign (*) in column (3) of Table A1. The average estimate of the economic com-

plexity of the strong sectors of the Belgorod region is 0.0347. The results of the approximation are pre-

sented in Table 2. 

 

 
Table 2. The results of the approximation of estimates of the economic complexity of the Belgorod region 

 

The structure of Table 2 by columns. 

(1) the code of the sector considered as a new strong one in the region's economy; 

(2) estimates of the economic complexity of the sector from column 3 of Table A1; 

(3) non-normalized estimates of the economic complexity of the region, obtained in accordance with 

the standard approach when a new strong sector appears, indicated in column (1); 

(4) non-normalized estimates of the economic complexity of the region, obtained as a result of approx-

imation by the formula (5); 

(5) approximation error in % relative to the true value indicated in column (3); 

(6) a true normalized estimates of the economic complexity of a region with an average of 0 and a 

standard deviation of 1, obtained in accordance with the standard approach when a new strong 

sector appears, specified with column (1). 
 

 

 

 

 

In column (1) of Table 2, the codes of the same 14 sectors that are presented in Table 1 are indicated. 

The estimates of economic complexity based on approximation was tested for them. None of these sectors 

is strong in the Belgorod region according to 2019 data. In table 2, these sectors are ordered in descending 

order by estimates of their economic complexity taken from column (3) of Table A1. These estimates of 

the economic complexity of the sectors are given with higher accuracy in column (2) of table 2. Column (3) 

(1) (2) (3) (4) (5) (6) 

1125 0.081212 0.071585 0.070626 -1.34 0.877999 

1160 0.053407 0.069069 0.068478 -0.85 0.855238 

1202 0.052563 0.068992 0.068413 -0.83 0.854471 

1290* 0.047159 0.068085 0.067996 -0.13 0.846277 

1205 0.032066 0.067207 0.066831 -0.56 0.838414 

1315 0.028627 0.066614 0.066565 -0.07 0.832918 

1203 0.025861 0.066562 0.066351 -0.31 0.832629 

1285* 0.017248 0.065481 0.065686 0.31 0.822845 

1270* 0,0073 0.064817 0.064918 0.15 0.819533 

1220 -0.0046 0.063917 0.0640 0.12 0.808533 

1130 -0.00508 0.063772 0.063962 0.29 0.807296 

1155 -0.01239 0.063442 0.063398 -0.07 0.804374 

1305 -0.03929 0.060504 0.061321 1.35 0.777539 

1320 -0.08985 0.05616 0.057416 2.23 0.738046 
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of Table 2 shows an un-normalized assessment of the economic complexity of the Belgorod Region ob-

tained in accordance with the standard approach, when a new strong sector appears in the region's econ-

omy, indicated in column (1). It should be noted that the order of values of economic complexity in column 

(3) of Table 2 fully corresponds to the order of estimates of economic complexity of sectors in column (2). 

In other words, Spearman's rank correlation coefficient of economic complexity estimates of the region 

from column (3), obtained in accordance with the standard approach, and estimates of economic com-

plexity of sectors from column (2), is equal to 1. The higher the economic complexity of the sector, the 

higher the economic complexity of the region in which this sector becomes strong one. The Pearson corre-

lation coefficient of economic complexity estimates from columns (2) and (3) of Table 2 is 0.9989. Column 

(4) of Table 2 shows an estimate of the approximation of the economic complexity of the region according 

to formula (5) for the corresponding sector. The score in column (4) is higher the higher the estimate of 

the economic complexity of the sector in column (2). This follows from formula (4). Accordingly, Spearman's 

rank correlation coefficient and Pearson's correlation coefficient of the estimates from column (4) and 

from column (2) are equal to 1. Spearman's rank correlation coefficient of the approximation estimates 

and the true estimates are 1; the Pearson correlation coefficient is 0.9989. 

 

 

 
Figure 2. Dependence of the approximation error (ordinate axis) from the value   𝛥𝑝∗(𝑐 ∗) (abscissa axis) 

 

 

Column (5) of Table 2 shows the deviation in % of the approximation estimate from the estimate ob-

tained on the basis of the standard approach. The maximum error value for the selected 14 sectors is 

2.23%. It can be concluded that the approximation gives good results. However, it should be noted that 

with an increase in the modulus of the value 𝛥𝑝∗(𝑐 ∗),  determined by the formula (4), the absolute value 

of the error value increases. Recall that the value 𝛥𝑝∗(𝑐 ∗) characterizes the deviation of the assessment 

of the economic complexity of the sector p* from the average assessment of the economic complexity of 

all strong sectors in the economy of the region c*. As shown in Fig. 2, the approximation estimates are 

lower than the estimates obtained on the basis of the standard approach for positive values of the value 

𝛥𝑝∗(𝑐 ∗) and higher for negative values. Some exceptions may be related to the accuracy of the calculation 

at values 𝛥𝑝∗(𝑐 ∗) close to zero. 
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2.5 The impact of the region's innovation activity on the development of the sector 

Let us consider as an index of innovation activity INN one of the author's indexes, built on the basis of 

the concept of a stochastic frontier on data on international patent applications (TEMPZ). Based on the 

regression analysis described in paragraph 2.5, 20 sectors have been identified, the development of which 

depends on the innovative activity of regions when creating international patent applications (Afanasiev et 

al., 2021). These sectors are marked with a sign (*) in column (1) of Table A1 of the appendix. Regions, 

forming international patent applications and demonstrating activity in this area, influence the develop-

ment of each of these 20 sectors. From the results of the regression analysis, it follows that the economic 

potential of the development of each of the 20 sectors is associated with the growth of the scale of the 

regional economy, specialization or industrialization of the region, and an increase in the technical effi-

ciency of production. Depending on which components of the economic basis have significant estimates 

of the coefficients in the regression (6). Another way is associated with the realization of the potential of 

innovation activity. If we replace the TEMPZ index with another index of innovation activity, we will get a list 

of sectors whose output volumes depend on the innovation activity of the region when creating the corre-

sponding result of innovation activity. Of the 14 sectors listed in Tables 1 and 2, for each of which the 

possibility of emerging as a strong one in the Belgorod region is analyzed, the development of three sectors 

depends on the innovation activity of the regions. These are sectors: 1270 "Construction"; 1315 "Railway 

transport activities"; 1320 "Pipeline transport activities". They are marked as dependent on the innovation 

activity of the regions in column (6) of summary table 5. 

 

 

2.6 Resource availability 

As an example, column (4) of Table A1 provides estimates of the availability of resources of the con-

struction sector in all regions.  Column (9) of Table A1 shows in which regions the construction sector has 

demonstrated comparative advantages and is strong (value 1), and in which it is not (value 0). The esti-

mates obtained indicate that the construction sector, according to 2019 data, is strong in the economy of 

33 regions. In these regions, the growth of production in this sector will no longer lead to diversification of 

the structure of strong sectors of the economy. The construction sector is not strong for 46 regions. For 

these regions, economic diversification is possible due to the growth of production in this sector and its 

transformation into a strong sector. According to data for 2019, the construction sector is among the 20 

industries whose production volume depends on the innovation activity of the region.  

Let's evaluate the fulfillment of the resource availability condition (8) for the construction sector in 

regions where this sector is not strong. Column (7) of Table A1 shows the values of regression errors (6). 

Column (8) shows the threshold value of the right side of the inequality (8) for checking the fulfillment of 

the condition for the availability of resources of the sector in the region. Note that for all regions where the 

sector is not strong, the threshold value is negative. If for a region in which the construction sector is not 

strong, the regression error value in column (9) is less than the threshold value in column (10), then the 

construction sector has sufficient availability of resources in the region in the sense that it will become 

strong with the expected volume of production. In this case, the development of the sector in the region to 

the level of a strong one can rely on the economic potential of the region. According to the data for 2019, 

11 such regions were identified. They are marked with a sign (*) in column (9) of Table A1. Among them is 

the Belgorod region. The fulfillment of the conditions of resource availability was also tested in 14 indus-

tries, the development of each of which to a strong level is considered as a possible option for diversifying 

the economy of the Belgorod region.  

The results of the regression analysis of the production volumes of these sectors by the components 

of the expanded economic base are presented in Table 3. Three of them depend on the innovative activity 

of the regions: 1270 "Construction"; 1315 "Railway transport activities"; 1320 "Pipeline transport activi-

ties". Column (10) shows the value of the regression error (6) of the output of each of the 14 sectors for 

the Belgorod region by components of the expanded economic base. Column (11) of Table 3 shows the 

threshold values (the right side of the inequality (8) for the regression error at which the resource availa-

bility condition is met. The result of checking the availability conditions of resources is indicated in column 

(7) of summary table 4. 
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Table 3. Characteristics of resource availability of sectors according to the data of 2019. 

 

Table structure by columns: 

(1) the code of the sector; 

(2) the number of observations to construct the regression (the number of regions with non-zero 

sector output); 

(3) coefficient of determination R2; 

(4) estimates of a constant in regression, t-statistics in parentheses; 

(5) estimates of the regression coefficient for the logarithm of the economically active population 

and t-statistics; 

(6) estimates of the regression coefficient for the index of technical efficiency of regional produc-

tion and t-statistics; 

(7) estimates of the regression coefficient for the first main component of the GRP structure and 

t-statistics; 

(8) estimates on of the regression coefficient for the second main component of the GRP structure 

and t-statistics; 

(9) estimates of the regression coefficient for the TEMPZ innovation activity index and t-statistics; 

(10) error in regression (6) for the sector in the Belgorod region; 

(11)  the threshold value of the resource security condition (the right side of the inequality (8)). 
 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

1125 79 0.521 
-8.257 

(-4.21) 

1.821 

(6.27) 

-0.090 

(-0.35) 

-0.636 

(-2.39) 

0.440 

(1.57) 

0.879 

(0.73) 
 

-1.248 -0,337 

1130 69 0.854 9.614 

(13.40) 
 

1.864 

(17.36) 
 

0.376 

(3.78) 
 

-0.0097 

(-0.08) 
 

0.034 

(0.31) 

-0.645 

(-1.34) 
 

2.422 -0,941 

1155 66 0,628 
-0,876 

(-3,80) 

1,344 

(5.33) 

0,568 

(2.73) 

-0,222 

(-1.05) 

0,864 

(3.80) 

-1.256 

(-1.31) 
 

-0,288 -0,165 

1160 69 0,381 
       -3,380 

(-0.86) 

2,983 

(5.11) 

0,498 

(1.01) 

-0,678 

(-1.61) 

-0,178 

(-0.35) 

2.017 

(0.96) 

 

-1,534 -0,521 

1202 63 0.572 
3.015 

(-0.86) 

3.271 

(6.36) 

-0.776 

(-1.80) 

-0.087 

(-0.21) 

1.481 

(3.38) 

-0.132 

(-0.07) 
 

1.658 -1,133 

1203 79 0.608 -4.645 

(-2.91) 
 

1.768 

( 7.23) 
 

-0.411 

(-1.99) 
 

-0.789 

(-3.90) 
 

0.468 

(2.15) 
 

-0.063 

(-0.06) 
 

0.281 -1,398 

1205 78 0.655 -2.915 

(-2.03) 
 

1.643 

( 7.49) 
 

0.244 

(1.30) 
 

--0.390 

(-2.19) 
 

0.829 

(4.29) 
 

-0.523 

(-0.62) 
 

0.729 -0,024 

1220 72 0.573 
-3.873 

(-1.17)) 
 

1.454 

(2.86) 
 

0.272 

(0.63) 
 

0.991 

(2.40) 
 

0.599 

(1.33) 
 

0.787 

(0.56) 
 

-1.878 -3,285 

1270 79 0,767 
7,212 

(12,77) 

1,139 

(14,42) 

0,090 

(1,32) 

0,228 

(3,23) 

0,158 

(1,99) 

0,274 

(3,76) 
-0,75 -0,152 

1285 79 0.623 
3.276 

(4.29) 

0.987 

(8.45) 

-0.304 

(-3.09) 

0.453 

(4.69) 

0.201 

(1.93) 

0.096 

(0.20) 
 

0.246 -0,303 

1290 77 0.551 
-0.818 

( -0.68) 
 

1.444 

(7.86) 
 

-0.477 

(-3.03) 
 

0.206 

(1.39) 
 

0.291 

(1.78) 
 

0.011 

(0.01) 
 

-0.209 -0,412 

1305 74 0.553 
-3.873 

(-1.17)) 
 

1.454 

(2.86) 
 

0.272 

(0.63) 
 

0.991 

(2.40) 
 

0.599 

(1.33) 
 

-3.238 

(-1.56) 
 

-6.529 -7,627 

1315 65 0,377 
1,231 

(0,50) 

1,242 

(3,55) 

0,305 

(1,10) 

1,297 

(4,86) 

-0,238 

(-0,72) 

0,593 

(2,12) 
-1.392 -3,323 

1320 80 0,584 
5,290 

(5,56) 

1,184 

(8,91) 

0,292 

(2,53) 

0,400 

(3,34) 

-0,004 

(-0,03) 

0,261 

(2,116) 
-0.029 -0,259 
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2.7 The task of selection 

Table 4 can be considered as the result of a comprehensive assessment of the directions of a partic-

ular region diversification. This is one of the possible forms of digital support for strategic decision-making.  

Based on such information, expert decisions can be made and priority areas of diversification of the re-

gional economy can be selected. Such information can become the basis for determining priorities in the 

implementation of regional development projects aimed at increasing the number of jobs in the region and 

improving material well-being. 
 

 

Table 4. Comprehensive assessment of the considered diversification options according to the data of 2019. 

 

Table structure by columns: 

(1) the code of the sector whose development to the level of strong ones is considered as possible options 

for diversifying the economy of the Belgorod region; 

(2) estimates of the economic complexity of the sectors from column 3 of Table A1; 

(3) estimates of the evolutionary conditionality of the sector: "yes" if the predicted probability of occurrence 

is higher than 0.5, otherwise "no"; 

(4) estimates of changes in the economic complexity of the region based on the standard approach as a 

result of the emergence of a new strong sector: "yes" if the economic complexity of the region increases, 

otherwise "no"; 

(5) estimates of the change in the economic complexity of the region based on the approximation:: "yes" if 

the economic complexity of the region increases, otherwise "no"; 

(6) "yes" if the output of the sector depends on the innovation activity of the regions, otherwise "no"; 

(7) "yes" if the condition of resource availability of the sector in the region is met, otherwise "no"; 

(8) estimates of the region's GRP increase in % if the sector turns into a strong one. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The choice of a sector for development in the region to a strong level based on the data presented in 

Table 4 is associated with the solution of a multi-criteria task. Each criterion corresponds to one of the 

columns of the table, with the exception of the first one. Estimates of changes in economic complexity in 

(1) (2) (3) (4) (5) (6) (7) (8) 

1125* 0.0812 yes yes yes no yes 0.010 

1160* 0.0534 yes yes yes no yes 0.152 

1202* 0.0525 yes yes yes no no 0.641 

1290 0.0471 no yes yes no no 0.365 

1205 0.0321 yes yes no no no 0.017 

1315* 0.0286 yes no no yes no 0.099 

1203 0.0258 yes no no no no 0.318 

1285 0.0172 no no no no no 0.607 

1270* 0,0073 no no no yes no 3.811 

1220 -0.0046 yes no no no no 0.560 

1130 -0.0051 yes no no no no 0.055 

1155 -0.0124 yes no no no yes 0.089 

1305 -0.0393 yes no no no no 0.143 

1320* -0.0898 yes no no yes no 0.331 
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columns (4) and (5) are considered as alternative. If estimates of economic complexity based on the stand-

ard approach are available, then estimates from column (4) are used, which is more preferable. If these 

estimates are not available, then the estimates from column (5) obtained on the basis of approximation 

can be used. Note that for our example, the estimates in columns (4) and (5) differ only for sector 1205. 

The solution to the problem is a set of sectors, each of which has a set of characteristics with the property 

of Pareto-optimality. There are six such sectors: 1125 "production of leather and leather products"; 1160 

"production of rubber and plastic products"; 1202 "production of computers, electronic and optical prod-

ucts"; 1270 "construction"; 1315 "railway transport activities"; 1320 "pipeline transport activities". They 

are marked with a sign (*) in column (1) of Table 4. Regardless of how the economic complexity is as-

sessed, the totality of the characteristics of the 1205 sector is not Pareto-optimal. Pareto optimal options 

deserve attention first of all. The most favorable development conditions are in sectors 1125, 1160 and 

1270, for which the resource availability condition is met. The growth of production volumes in these sec-

tors can be based on the economic potential of the region. The development of sectors 1315 and 1320 

can be based on the growth of innovation activity in the region. The economic and innovative potential of 

the region may not be enough for the development of the 1202 sector. However. the development of this 

sector is evolutionarily conditioned. 

 

 

CONCLUSION 

The results are obtained that develop the methodology for choosing priority areas of diversification of 

the region's economy. Based on the standard approach, estimates of the economic complexity of sectors 

and regions are calculated. The possibility of approximating estimates of economic complexity is substan-

tiated. The condition of resource availability has been formalized, the fulfillment of which indicates the 

possibility of developing the sector to the level of a strong one. The possibilities of information support and 

solving the problem of determining the priority direction of diversification are shown on the example of the 

Belgorod region. 14 sectors that are not strong in the economy of the Belgorod region according to 2019 

data are considered as possible directions (column 1 of table 4). Estimates of economic complexity based 

on a standard approach are given for each sector (column 2 of Table 4). Among them are 11 sectors whose 

development in the region is evolutionarily conditioned: the predicted probability of such a sector appear-

ing as a strong one in the region is above 0.5 (column 3 of Table 4). Based on the standard approach, the 

change in the economic complexity of the region as a result of the development of each of the sectors to 

a strong one is estimated (column (4) of Table 4). The change in the economic complexity of the region is 

also estimated on the basis of approximation (column 5 of Table 4). Based on the regression approach, 

the sectors whose development depends on the innovation activity of the region are identified (column 6 

of Table 4). The sectors whose expected output ensures their development to a strong one are indicated 

(column 7 of Table 4). Estimates of GRP increase in % are calculated if the sector becomes strong (column 

8 of Table 4). Summary table 4 contains the characteristics of the sectors according to seven criteria. The 

"economic complexity" estimates from column 5 are used if the estimates derived from the standard ap-

proach are not available (column 4). Among the evaluated 14 sectors, six sectors were identified whose 

characteristics have pareto-optimality properties: 1125 "leather and leather goods production"; 1160 "rub-

ber and plastics production"; 1202 "production of computer, electronic and optical products"; 1270 "con-

struction"; 1315 "railway transport activities"; 1320 "pipeline transport activities".   Of course, the number 

of criteria under consideration can and should be expanded. First of all, based on estimates of the number 

of jobs created, an increase in the socio-economic development of the region, an increase in material well-

being as a result of the emergence of new strong sectors, the costs of developing the sector to the level of 

a strong one. This is one of the tasks of digitalization of the regional management system. The implemen-

tation of the proposed approach using digital technologies in regional situation centers can ensure coordi-

nation of decisions taken by regions when choosing priority areas of diversification. The methodology used 

makes it possible to take into account in real time and display in the initial information considered by any 

region, the predicted results of decisions already made by other regions. At the same time, each region 

should be considered as unique, the specifics of which do not allow making standard management deci-

sions. 
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APPLICATION 
 
Table A1. Estimates of the economic complexity of sectors and regions 

 
Table structure by columns: 

(1) the code of the sector in accordance with the structure of tax revenue data; the sign (*) indicates sectors 

whose production volumes depend on the innovation activity of the regions; 

(2) the number of regions. in which the sector is strong; 

(3) non-standardized estimates of the economic complexity of the sector; the sign (*) indicates sectors that are 

strong in the Belgorod region; 

(4) name of the region; 

(5) number of strong sectors in the region; 

(6) non-standardized estimates of the economic complexity of the region; 

(7) regression error values (6); 

(8) threshold value of the right side of the inequality (8) to check the fulfillment of the condition of resource availa-

bility of the sector in the region; 

(9) 1 if the Construction sector is strong in the region, otherwise 0; the sign (*) indicates regions in which the Con-

struction sector has sufficient resource availability. 

 

 

(1) 
(2) (3) (4) (5) (6) (7) (8) (9) 

1020 40 0.0467* Belgorod region 24 0.0670 -0,75 -0,152 0* 

1025 32 -0.0292 
Bryansk region 31 0.0402 0,304 0,443 1 

1030 11 -0.0700 
Vladimir region 37 0.0617 0,043 -0,316 0 

1046 11 -0.1167 Voronezh Region 34 0.0285 0,279 -0,040 0 

1047 7 -0.1799 
Ivanovo region 28 0.043 0,412 -0,071 0 

1055 13 -0.4351 
Kaluga Region 29 0.0584 -0,177 0,258 1 

1060 6 -0.5638 
Kostroma region 33 0.0246 -0,323 -0,354 0 

1075 10 -0.0078* 
Kursk region 22 0.0618 -1,087 -0,013 0* 

1080 12 -0.2254 Lipetsk region 36 0.0443 -0,044 0,224 1 

1081 15 -0.0847 
Moscow region 39 0.0266 1,265 0,028 1 

1084* 17 -0.3330 Oryol region 30 0.0561 0,134 -0,009 0 
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1090 41 0.0569* Ryazan region 16 0.0435 0,347 -0,772 0 

1095 38 0.0522* 
Smolensk region 31 0.0455 1,523 -0,245 0 

1100 50 0.0392* 
Tambov region 28 0.0419 -0,525 0,708 1 

1105 13 0.0635* 
Tver region 42 0.0335 0,09 0,084 1 

1110 37 0.0238* 
Tula region 34 0.0514 0,109 0,663 1 

1115 9 0.0501 Yaroslavl region 25 0.0318 0,493 -0,612 0 

1120 26 0.0740 
Moscow 24 -0.0386 1,83 0,253 1 

1125 21 0.0812 
Republic of Karelia 26 0.0215 -0,302 0,209 1 

1130 36 -0.0051 
Komi Republic 14 -0.2957 1,398 -0,647 0 

1135 25 0.0054* 
Arkhangelsk region 20 -0.0186 -0,154 -0,493 0 

1140 22 0.0617* Volgograd region 25 0.0413 0,882 0,152 1 

1145 5 0.0021 
Kaliningrad Region 15 0.0126 0,536 -0,157 0 

1150 12 -0.1497 
Leningrad region 14 0.0332 0,75 -0,303 0 

1155 25 -0.0124 
Murmansk Region 17 -0.0367 0,603 -0,766 0 

1158 15 0.0336* 
Novgorod region 32 0.0404 0,268 0,343 1 

1160 30 0.0534 Pskov region 35 0.0503 0,015 0,204 1 

1165 44 0.0536* 
Saint Petersburg 23 -0.0031 0,752 0,476 1 

1170 28 0.0259* Republic of Adygea 22 -0.016 -0,062 0,108 1 

1175 14 0.0337* 
Krasnodar Territory 27 0.0354 0,406 0,224 1 

1176 1 0.0140 
Astrakhan region 9 -0.2532 0,364 -0,691 0 

1177 5 0.0329* 
Volgograd region 17 0.0274 0,129 -0,326 0 

1180 8 0.0665* 

Rostov region 33

* 
0.0461 -0,331 0,111 1 

1185 18 0.0475 

Republic of Dage-

stan 
19 0.0198 -1,482 0,378 1 

1190 11 -0.1165 

Republic of Ingush-

etia 
15 -0.0168 -2,532 1,057 1 

1195 6 -0.0898 

Kabardino-Balkarian 

Republic 
17 0.0381 -1,043 -0,900 0* 

1200 31 0.0365* 

Karachay-Cherkess 

Republic 
27 0.0202 -0,079 0,084 1 

1201 20 0.0640* 

Republic of North 

Ossetia - Alania 
14 -0.0029 -0,704 -0,107 0* 

1202 27 0.0526 
Chechen Republic 13 0.0186 -10 -8,399 0* 

1203 29 0.0259 
Stavropol Territory 23 0.0527 0,232 -0,254 0 

1205 34 0.0321 

Republic of Bashkor-

tostan 
17 -0.1003 -0,312 0,076 1 

1215 16 -0.0036 
Republic of Mari El 31 0.0325 -0,28 -0,190 0* 

1220 27 -0.0046 

Republic of Mordo-

via 
15 0.0582 -0,2 0,328 1 

1221 9 -0.1234 

Republic of Ta-

tarstan 
13 -0.1025 -0,112 -0,376 0 

1223 19 -0.0331 Udmurt Republic 15 -0.078 -0,182 -0,723 0 

1225* 28 0.0155 
Chuvash Republic 40 0.0383 -0,057 0,403 1 

1245 36 -0.0198 
Perm Territory 20 -0.0983 0,179 -0,428 0 

1250* 48 0.0106* 
Kirov region 35 0.0473 0,153 0,024 1 
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1255 46 0.0347* 

Nizhny Novgorod re-

gion 
24 0.033 0,31 -0,202 0 

1261 57 0.0196* Orenburg region 6 -0.5249 -0,315 -1,157 0 

1262 9 0.0233 
Penza region 26 0.0513 -0,1 -0,108 0* 

1263* 33 0.0152* Samara region 20 -0.1144 -0,2 -0,486 0 

1270* 33 0.0073 
Saratov region 21 -0.0135 0,219 -0,556 0 

1280* 28 0.0509 
Ulyanovsk region 25 0.0152 -0,363 -0,442 0 

1285 27 0.0172 
Kurgan region 26 0.0175 -0,091 -0,277 0 

1290 40 0.0472 
Sverdlovsk region 30 0.0229 0,797 -0,145 0 

1305 47 -0.0393 Tyumen region 8 -0.3363 -0,897 -0,017 0* 

1315* 36 0.0286 

Chelyabinsk region 35

* 
0.0071 0,089 -0,500 0 

1320* 35 -0.0898 
Republic Altai 30 -0.0352 0,64 0,921 1 

1325 20 -0.1135 Republic of Buryatia 25 -0.0047 -0,771 0,150 1 

1330* 19 -0.1723 
Republic of Tyva 17 0.0044 -0,783 0,219 1 

1340 23 -0.0230 

Republic of Khakas-

sia 
22 0.0473 -0,673 0,179 1 

1345* 17 -0.0011 Altai Territory 33 -0.2383 0,063 -0,325 0 

1350 11 0.0064 

Trans - Baikal Terri-

tory 
19 -0.1845 -1,027 0,318 1 

1355* 14 0.0030 

Krasnoyarsk Terri-

tory 
15 0.008 -0,648 -0,380 0* 

1360 4 0.0100 
Irkutsk region 15 0.0295 -0,343 -0,685 0 

1363 3 0.0266 Kemerovo region 20 -0.0104 -0,406 -0,341 0* 

1365* 4 -0.0312 
Novosibirsk region 39 -0.3 0,6 -0,003 0 

1375* 5 -0.0997 
Omsk region 17 -0.0295 0,164 -0,566 0 

1380 3 -0.0220 
Tomsk region 10 -0.3225 0,147 -1,144 0 

1385* 5 -0.0191 

Republic of Sakha 

(Yakutia) 
11 -0.0221 -0,756 -0,059 0* 

1390* 11 0.0560 
Kamchatka Krai 23 -0.0039 1,136 0,023 1 

1395* 8 -0.2530 
Primorsky Territory 26 -0.0307 0,397 -0,043 0 

1398* 14 -0.0658 
Khabarovsk Territory 21 -0.0896 0,876 -0,073 0 

1400 55 0.0178* Amur region 17 -0.0358 -0,217 0,863 1 

1410* 58 0.0226* 
Magadan region 23 -0.0278 1,429 0,664 1 

1420* 57 0.0245* Sakhalin Region 18 -0.1673 0,263 0,546 1 

1430 35 0.0271 

Jewish Autonomous 

Region 
21 0.024 -0,67 -8,399 0 

1440 24 0.0280 

Chukotka Autono-

mous Okrug 
13 -0.0964 1,103 0,515 1 

1445 14 0.0196 
      

1447 3 0.0265       

1450 6 0.0493 
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 From 2020 until now, the Covid-19 pandemic has significantly impacted busi-

nesses in general and small and medium enterprises (SMEs) in Vietnam in 

particular. The successive waves of the Covid-19 epidemic with complicated 

developments have seriously affected all aspects of life, production, and busi-

ness. Many businesses have weakened their reserves and even exhausted 

their finances to overcome the epidemic. To deal with the epidemic, the Gov-

ernment urgently implemented many fiscal and monetary policies. Thus, the 

paper's main objective is to study various factors affecting the development 

of Vietnam's small and medium enterprises. This article surveyed data from 

550 managers working at small and medium enterprises and used structural 

equation modeling (SEM) and SPSS 20.0, Amos software. The paper finds 

five factors affecting small and medium enterprises development with a sig-

nificance level of 0.01, and five hypotheses are accepted. The article's nov-

elty is finding out the credit support policy factor that has the most substantial 

impact on the development of small and medium enterprises. Finally, the au-

thor proposed policy recommendations to support small and medium enter-

prises develop a safe, healthy, and sustainable post-Covid-19. Moreover, this 

article shows the actual situation of implementing a credit support policy to 

help Vietnamese businesses affected by the Covid-19 epidemic.        
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INTRODUCTION 

Vietnam thanks to the timely, urgent, and drastic responses of the Government in the prevention and 

control of the Covid-19 pandemic, Vietnam is one of the few countries that maintains the dual goal of 

increasing economic growth while controlling the epidemic. In 2020, the Covid-19 pandemic caused public 

health, financial, and livelihood crises. Many major economies are now in a severe recession, from which 

the world economic order can be damaged, reformed on a large scale, and globalization will be adjusted. 

The pandemic makes it possible for the world to enter a period of competition, prevention, and vigilance 

among nations. Accordingly, economic growth will reach 2.91% in 2020, expected to recover in 2021 to 

6.8%, and maintain 6.5% in the following years. However, the Covid-19 pandemic has also caused severe 

impacts on the operations of domestic enterprises, especially SMEs, as these enterprises are often vulner-

able due to poor liquidity buffers and the ability to limited access to credit.  
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In Vietnam, about 97% of enterprises are SMEs (of which micro-enterprises account for about 65% of 

SMEs, and the SME sector contributes about 50% of GDP, 33% of state budget revenue, and 45% of in-

vestment capital is realized in the whole society. In particular, SMEs are heavily involved in affected sectors, 

such as restaurants, hotels, and arts and entertainment. Therefore, these enterprises' liquidity risk and 

solvency increase, putting SMEs' employment and debt at risk. Specifically, up to 65% of private and 62% 

of small and medium enterprises said their revenue in 2020 will be sharply reduced compared to 2019. 

Among business groups, the object is more negatively affected. Both are new enterprises operating under 

3 years and micro and small-scale enterprises, i.e., SMEs.  

Most businesses said that the epidemic had affected access to customers, cash flow, and affected 

labor issues of enterprises. Their revenue in 2020 decreased sharply compared to 2019. Among the groups 

most negatively affected are new businesses operating for less than 3 years, micro-enterprises, and small, 

mainly SMEs. Therefore, the paper's main objective is to study various factors affecting Vietnam's small 

and medium enterprise development and proposed policy recommendations to develop a safe, healthy, 

and sustainable for all enterprises in Vietnam post-Covid-19. 

 
 

1. LITERATURE EMPIRICAL REVIEW 
 

 

1.1 The small and medium enterprise development (SMED)  

Development is moving from low to high, from not good to perfect in all aspects. That movement pro-

cess takes place gradually and by leaps and bounds, leading to the birth of the new to replace the old. 

Besides, every country in the world is different. Usually, the explanation is based on the content of the 

classification of enterprise size, which is different in each country (Akin-Adetoro & Kabanda, 2021; Bomani 

et al., 2018). The indicator of the size of the variety of enterprises is also other. The criteria of socio-eco-

nomic development level, so there are regulations to suit the level of development. 

Along with the explosion in the number, SMEs have made an essential contribution to the restructuring 

of industries by creating jobs, attracting laborers from the agricultural sector, participating in investment 

in niche markets, and promoting business development. On average, each year, the SME sector attracts 

the most workers, with million employees, accounting for more than 60.0 % of the total employment of the 

entire enterprise sector in the economy (Berisha & Pula, 2015; Aiello et al., 2020). Thus, enterprise devel-

opment is considered a new business management model. The term "model" is used intentionally because 

sustainable enterprise development replaces the traditional growth and profit maximization model with a 

growth model that harmonizes the goal of increasing growth, profitability, and social purposes, as well as 

environmental protection (Alam & Adeyinka, 2021; Barasa et al., 2016). Therefore, many organizations 

and researchers have conducted studies to provide guidance and a set of criteria to assess the develop-

ment of enterprises. 

 

 

1.2 Land finance policy (LFP)  

Reduce land rental costs in each field that the State encourages or mobilizes SMEs to participate in 

development (Bodlaj et al., 2018; Chege & Wang, 2020). Land finance policies for enterprises, in general, 

and in particular, are regulations allowing SMEs to access land resources to serve production and busi-

ness. Depending on each country, land finance policies for SMEs have a broad and narrow scope, but 

these policies often focus on supporting SMEs to concentrate land for production and business and sup-

port SMEs. Regarding financial policies to support SMEs in leasing agricultural land and transferring land 

use rights, the State creates favorable conditions to support enterprises in general and SMEs, in particular, 

to lease land to be proactive in production and cultivation on the ground for a certain period specified in 

the lease contract signed by the parties (Apanasovich et al., 2016; Abdu & Jibir, 2018). Land rent can be 

paid on a seasonal basis, annually, or for the entire lease period or other agreements. This policy not only 

supports SMEs to lease land to implement production and business plans but also ensures that farmers 

benefit from the land lease without facing risks. Thus, the author gave hypothesis H1 below: 
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Hypothesis H1: Land finance policy affects Vietnam's small and medium enterprise development. 

 

 

1.3 Tax and fee policy (TFP) 

Tax and fee policies for SMEs include tax policies, fees on corporate income, added value, personal 

income, particular consumption, etc. for SMEs. In addition, the content of this policy also includes general 

tax and fee policies for SMEs in the country. These are essential legal bases to help SMEs operate in the 

production and business process (Ahn et al., 2014; Camisón & Villar-López, 2014). In other countries, 

there are also regulations on an exemption, reduction, extension, and extension of taxes and fees for SMEs 

in each difficult period of the economy, helping SMEs take advantage of the capital cycle and save money, 

Reduce costs, and increase profits. The exemption, reduction, extension, and extension of taxes and fees 

are to create conditions to help SMEs overcome difficulties due to objective causes of income reduction 

or to implement several socio-economic policies, encourage SMEs in particular and taxpayers, in general, 

to be active (Jachi & Muchongwe, 2019; Latip et al., 2021). The exemption, reduction, extension, and 

extension of taxes and fees do not happen often, so it is usually regulated by many specific taxes. Thus, 

the author gave hypothesis H2 below. 

Hypothesis H2: Tax and fee policy affects Vietnam's small and medium enterprise development. 

 

 

1.4 The credit support policy (CSP) 

From a macro perspective, credit support policy is a collection of financial-credit support mechanisms, 

policies, and measures to influence the supporters and beneficiaries of support. From a micro perspective 

(SME), funding sources to support SMEs include (1) Credit capital with support and guarantee from the 

State; (2) Capital support from the state budget; (3) Capital support from tax exemption, reduction, fees, 

charges, land rent, land use levy and other amounts payable to the state budget following the law; (4) 

Lawful capital from domestic and foreign organizations and individuals (Mabenge et al., 2020; Kaur & 

Kaur, 2021). Supported capital from the state budget for SMEs includes state budget sources that support 

SMEs through participation in programs initiated by the State, such as trade promotion programs, devel-

opment programs, etc. This support can be through direct budget funding or indirectly through other State 

programs, for example, loan interest rate support (Dvouletý & Orel, 2019). Thus, the author gave hypothe-

sis H3 the following: 

Hypothesis H3: The credit support policy (affects Vietnam's small and medium enterprise develop-

ment. 

 

 

1.5 Political, economic, and legal factors (PEL) 

For businesses, the primary economic influence includes factors such as bank interest rates, the stage 

of the economic cycle, the balance of payments, and financial and monetary policies. Because these fac-

tors are relatively broad, it is necessary to select to identify the specific impacts that most directly affect 

the business of the enterprise (Damoah, 2020; Gherghina et al., 2020). In addition, in the context of the 

epidemic and the decline of the economy, economic factors in the province will also strongly affect agricul-

tural enterprises' production and business results. Political and legal aspects have a significant influence 

on the production and business activities of enterprises, including the system of views, the Government's 

policies, the current legal system, the government diplomacy, political developments in the country, in the 

region, and around the world (Bara, 2016; Addae-Korankye & Aryee, 2021; Aizstrauta et al., 2015). Enter-

prises must comply with regulations on labor hire, tax, lending, safety, pricing, advertising where the factory 

is located, and environmental protection in the new context. Vietnam joins agreements In the new gener-

ation of free trade agreements (FTAs), political and legal factors also substantially impact Vietnamese 

businesses. Thus, the author proposes the final hypothesis H4 as follows: 

Hypothesis H4: Political, economic, and legal factors affect Vietnam's small and medium enterprise 

development. 
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1.6 Science and technology policy (STP) 

Science and technology policy is a system of viewpoints, goals, guiding principles, development orien-

tations, institutions, and measures to promote the acquisition, development, and use of science and tech-

nology and science and technology supporting branches to realize socio-economic development goals and 

at the same time develop national science and technology capacity in each period (Bayarçelik et al., 2014; 

Chen et al., 2017). Technology policy is one of the proactive factors, containing many opportunities and 

threats for businesses. The explosion of new technology makes existing technology obsolete and creates 

pressure on firms to innovate technology to enhance competitiveness (López-Fernández et al., 2021; Sun 

& Mamman, 2021). The stresses and threats from the technological environment can be the introduction 

of new technologies that give rise to and strengthen the competitive advantages of substitute products, 

threatening the traditional products of the existing industry. However, to meet the needs and trends, agri-

cultural enterprises in the province need to apply high technology to the hi-tech sector. Thus, the author 

gave hypotheses H5 following: 

Hypothesis H5: Science and technology policy affecting Vietnam's small and medium enterprise de-

velopment. 

 

 

 

 
Figure 1. A research model for various factors affecting SMEs development in Vietnam  

Source: The author proposed 

 

 

2. METHODOLOGY AND DATA 

The article used research methods, including qualitative, quantitative, and synthetic methods. In addi-

tion, the paper also uses inductive and deductive methods; Statistical, comparative, survey methods, etc. 

The analytical method used in the study helps to divide the problem system, such as the credit policy 

system for SMEs, into minor problems and individual policies for the author to analyze and evaluate. From 

exploring particular issues, the article also uses a synthesis method to summarize the analyzed comments 

from experts (Hair et al., 2021). The steps are detailed according to the research process below. 
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Step 1: 

 

 

 

Step 2: 
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Figure 2. A research process for various factors affecting SMEs development in Vietnam  

Source: The author proposed 

 

 

Step 1: Identify the research problem related to Vietnam's small and medium enterprise development. 

This research process aims to systematize and combine the results of previous studies, clarifying the fun-

damental theoretical issues about the factors related to the development of SMEs. 

Step 2: Research goal - identify factors affecting Vietnam's small and medium enterprise development. 

Besides, measure the impact of elements. The author designed all questions in part of the questionnaire 

arranged on a scale of 1 to 5 (5-point Likert scale), showing the increasing level of agreement of the re-

spondents to the issue of the author's business interview. The specific meanings are as follows: (1) disa-

gree entirely. (2) Disagree. (3) Normal. (4) Agree. (5) agree entirely (Hair et al., 2021).  

Research goal 

Identify various factors affecting the small and medium enterprise 

development in Vietnam. Besides, measure the impact of factors  

Review the relevant theoretical  

The small and medium enterprise development in Vietnam 

Qualitative research 

The authors discussed the proposed research model with 11 

managers related to big enterprises and consulted experts working for those 

enterprises in Vietnam. The authors develop a discussion outline and conduct 

in-depth interviews with 15 experts in enterprise management. The authors 

analyze and discuss survey results, compared with previous studies related 

to the related to SMEs development and discover the factors and test the 

hypothesis from the results. 

 

Quantitative research 

The authors surveyed 550 managers related to small and medium 

enterprises from July 2021 to December 2021 in Vietnam. The sampling 

method is convenient and mailed to each individual, but 502 samples were 

processed. Measure the level of impact of factors by SEM model. Check the 

model's goodness of fit, and GFI, AGFI, CFI, and NFI with a value > 0.9 is 

considered a good fit. 

Authors discuss results and policy recommendations 

The authors proposed policy recommendations to develop SMEs in Vietnam 

post-Covid-19. 

Identify research problem related to the small and medium enterprise 

development in Vietnam  
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Step 3: Qualitative research - the author discussed the proposed research model with 11 managers 

related to big enterprises and consulted experts working for those enterprises in Vietnam. The author de-

velops a discussion outline and conducts in-depth interviews with 15 experts in enterprise management. 

The author analyzes and discusses survey results, compared with previous studies related to SME devel-

opment, discovers the factors, and tests the hypothesis from the results.  

Step 4: Quantitative research - the author surveyed 550 managers related to small and medium en-

terprises from July 2021 to December 2021 in Vietnam. The subjects are mid-level managers and above 

in charge of investing in SMEs in Vietnam. The sampling method is convenient and mailed to each individ-

ual, but 502 samples were processed. Measure the level of impact of factors by SEM model. Collected 

data with a sample size of at least five models on an observed variable. In this study, the total number of 

observed variables is 23, so based on the technique, the minimum number of enterprises needed to 

achieve this study is 23 x 5 = 115 (Hair et al., 2021). Check the model's goodness of fit, and GFI, AGFI, 

CFI, and NFI with a value > 0.9 is considered a good fit. After that, the data was collected to evaluate the 

scale's reliability, such as Cronbach's Alpha and exploratory factor analysis (EFA), to shorten the observed 

variable in the factor.  

Step 5: The author discusses results and policy recommendations from examining the fit of factors 

with market data. The author proposed policy recommendations to develop SMEs in Vietnam post-Covid-

19. Finally, confirmatory factor analysis (CFA) and linear structural modeling (SEM) were conducted to con-

sider the measurement model's satisfactory ability and to see if the measurement model is acceptable. 

The research steps are detailed in the procedure mentioned in figure 2 above. 

 

 

3. EMPIRICAL RESULTS 
 

 

3.1 Analysis for the situations of the development of small and medium enterprises   

       in Vietnam 

The development of small and medium enterprises determining an essential role in economic growth 

over the years. Vietnam has had many policies to support its development. The guidelines promulgated 

and implemented have basically followed the actual requirements in the short-term, short-term and stra-

tegic nature. Specifically, to promote and improve the efficiency of SME operations, the Government has 

issued many preferential policies on tax and credit for enterprises in general, especially for SMEs. Create 

capital sources, production, and business premises; provide market information and trade promotion; im-

prove corporate governance capacity. Provide vocational training for employees, primarily establishing the 

SME support fund. 

Among the types of production and business in our country, at present, SMEs have pervasive power in 

all areas of socio-economic life. On that basis, SMEs have developed enormously, accounting for a large 

proportion of the total number of enterprises. Vietnam currently has more than 800,000 enterprises. SMEs 

account for 98% and contribute up to 45% of GDP. This sector also contributes over 31% of the total state 

budget revenue. Besides, SMEs attract more than 5 million workers. SMEs have been exploiting local re-

sources in most regions and localities. Currently, SMEs employ about half of the non-agricultural produc-

tion workforce, with 49% in the country, and some provinces have engaged the vast majority of the non-

agricultural production workforce. In addition to labor, SMEs also use the financial resources of local peo-

ple and raw materials in the region for production and business activities. 

Everyday science and technology according to market principles. Economic groups and enterprises in 

the private sector mainly focus on some fields, such as services, real estate, industries, and professions, 

with quick capital recovery. Besides, the linkage of private enterprises in Vietnam is still weak, especially 

since there are few linkages between small and more significant enterprises. The links in the corporation 

model are still relatively simple, and other soft associations have not yet been implemented through agree-

ments, cooperation in using brands, services, research and innovation results, and applications. 
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3.2 Analysis of descriptive statistics and Cronbach's alpha for various factors  

       affecting SMEs development in Vietnam 
 

 
Table 1. Testing descriptive statistics and Cronbach's alpha for the SMEs development  

Code Items 
Cronbach's 

alpha 
Mean 

Std.  

Deviation 

Land finance policy (LFP) 0.965 - - 

LFP1 Reduce land rental costs for businesses 0.949 3.0339 0.99943 

LFP2 transparent land planning, public policy 0.963 3.0299 1.00751 

LFP3 Cost of accessing land 0.956 3.0757 0.97588 

LFP4 Land Procedures are complicated, difficult to access 0.948 3.0618 1.01199 

The tax and fee policy (TFP) 0.840 - - 

TFP1 Tax and fee exemption is done through tax incentives 0.784 3.3904 0.85644 

TFP2 Tax and fee reduction means that the State allows tax-

payers to reduce an amount 
0.791 3.5020 0.95141 

TFP3 Extension or extension of taxes and fees 0.835 3.2849 0.96471 

TFP4 The exemption, reduction, extension, and extension of 

taxes and fees aims to create conditions to help SMEs 

overcome difficulties 

0.780 3.3645 0.87124 

The credit support policy (CSP) 0.953 - - 

CSP1 Credit capital supported and guaranteed by the State 0.946 3.0518 0.98760 

CSP2 Funding support from the state budget 0.953 3.0418 1.02086 

CSP3 
Capital support from tax exemption, reduction, fees, 

charges, land rent, land use levy, and other payables 
0.929 3.1255 0.96557 

CSP4 
Legitimate capital from domestic and foreign organiza-

tions and individuals and priority interest 
0.923 3.1195 0.97762 

Political, economic, and legal factors (PEL) 0.941 - - 

PEL1 
bank interest rates, stage of the economic cycle, GDP 

growth 
0.914 3.0139 0.99990 

PEL2 
Stable inflation and political stability create a favorable 

environment for enterprises 
0.929 2.9781 1.01953 

PEL3 Balance of payments, financial and monetary policies 0.929 3.0857 0.97403 

PEL4 
In a politically stable society, entrepreneurs are guaran-

teed the security of their investment 
0.919 3.0100 1.04676 

Science and technology policy (STP) 0.867 - - 

STP1 
Exemption and reduction of land and water surface 

rents 
0.822 2.3665 0.65136 

STP2 

Credit incentives for science and technology enterprises 

conducting scientific research, technological develop-

ment, production, and business activities 

0.808 2.4084 0.63385 

STP3 
Supporting research activities and commercializing sci-

entific and technological results 
0.856 2.4024 0.66374 

STP4 
Support and encourage technology application and inno-

vation 
0.835 2.4363 0.70564 

The small and medium enterprise development (SMED) 0.919 - - 

SME

D1 

The report should reflect the organization's significant 

economic, environmental and social impact 
0.891 3.4303 0.97172 

SME

D2 

The report must identify stakeholders and keep a record 

of the business meeting reasonable expectations and 

needs of stakeholders 

0.848 3.3247 1.00107 

SME

D3 

The report should describe the performance of the busi-

ness in the broader context of sustainable development 
0.911 3.2649 1.01463 

Source: Author collected and processed from SPSS 20.0 
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The results of testing the reliability of the scale, including five independent factors including (1) Land 

finance policy (LFP), (2) The tax and fee policy (TFP), (3) The credit support policy (CSP), (4) Political, eco-

nomic and legal factors (PEL), and (5) Science and technology policy (STP). Besides, the dependent factor 

shows SME development (SMED). Table 1 shows that Cronbach's alpha for various factors affecting Vi-

etnam's SME development is higher than 0.7. 

 

 

3.3 Testing critical factors affecting SMEs development in Vietnam 
 
Table 2. Testing factors affecting SMEs development in Vietnam  

Relationships Standardized Estimate S.E C.R P Result 

SMED <--- CSP 0.556 0.042 13.089 *** Accepted H3 

SMED <--- LFP 0.121 0.031 3.277 0.001 Accepted H1 

SMED <--- TFP 0.178 0.046 4.609 *** Accepted H2 

SMED <--- PEL 0.167 0.037 4.901 *** Accepted H4 

SMED <--- STP 0.108 0.069 3.413 *** Accepted H5 

Source: Author collected and processed from SPSS 20.0, Amos 

 

 

Table 2 shows five factors affecting SME development in Vietnam, with a significance level of 0.01. 

The article's novelty is finding out the credit support policy factor that has the most substantial impact on 

SME development, with a standardized estimate of 0.556. 

 

 
Figure 2. Testing research model for various factors affecting SMEs development in Vietnam 

Source: Author collected and processed from SPSS 20.0, Amos 
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Figure 2 showed that the assessment of the various factors affecting SMEs development in Vietnam: 

CMIN/DF = 2.497 (<5.0), GFI = 0.923 (>0.800), TLI = 0.964 (>0.900), CFI = 0.971 (> 0.900) and RMSEA 

= 0.055 (<0.08). The article aims to determine the five factors affecting SME development in Vietnam, 

especially to find out the new credit support policy factor that is an unknown factor that has the most 

substantial impact on SME development with a standardized estimate is 0.556.  

 

 
Table 3. Testing Bootstrap 20.000 samples for factors affecting SMEs development in Vietnam 

Parameter SE SE-SE Mean Bias SE-Bias 

SMED <--- CSP 0.052 0.001 0.549 -0.002 0.001 

SMED <--- LFP 0.029 0.000 0.097 -0.004 0.003 

SMED <--- TFP 0.053 0.001 0.207 -0.003 0.002 

SMED <--- PEL 0.047 0.001 0.167 -0.002 0.004 

SMED <--- STP 0.077 0.001 0.218 -0.006 0.005 

Source: Author collected and processed from SPSS 20.0, Amos  

 

 

Table 3 shows that testing Bootstrap with 20.000 samples for factors affecting SME development in 

Vietnam, with a significance level of 0.01.  

 

 

3.4 Result discussion 

Based on the above study, five factors affect SME development in Vietnam. The author makes the 

following discussions to continue to promote the role of SMEs and overcome difficulties and obstacles in 

the current competitive and integration environment. It is necessary to pay attention to many critical 

solutions as follows: 

Firstly, the State creates a favorable business and investment environment for SME development to 

maintain trust and increase investment. Accordingly, it is necessary to ensure macroeconomic stability, 

control inflation, and accelerate the process of economic restructuring in association with the renewal of 

the growth model. Strengthening mechanisms and policies to encourage the establishment of enterprises; 

narrowing down conditional business areas. Following the development strategy, creating conditions for 

the private economy to invest, develop production, and business in industries, fields, and areas not 

prohibited by law. Socio-economic development in each period. 

Secondly, continue to have policies to support SMEs by the practical requirements of enterprises and 

the business environment. Accordingly, the State's support for SMEs must be based on legal foundations, 

the provisions of national law, and compliance with international commitments in multilateral and bilateral 

agreements of which Vietnam is a member. The support of this principle will ensure not to create legal 

barriers or discrimination among enterprises. 

Thirdly, SMEs need to increase investment and technology application in accounting, tax and 

electronic customs declaration, and internet banking to reduce transaction costs and connect and share 

information. Financial information with credit institutions to gradually make financial information 

transparent, creating confidence in the market. Improve the quality and level of corporate governance, risk 

management, and financial management; Actively participate in business associations to access 

information on policies and support programs for SMEs of the Government, the State, and credit 

institutions. Completing the production process and improving product quality to meet major partners' 

supply chain participation standards, especially the ability to participate in the global supply chain. 

Fourthly, banks need to strengthen their search and access to cheap capital sources from preferential 

programs and projects of domestic and foreign organizations to finance specific business areas of SMEs. 

Design specific loan products suitable for SME customers in each industry group to have solutions to meet 

customer requirements flexibly. At the same time, improving and simplifying the lending process, 
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requesting information provided by reality, and providing detailed advice and instructions so that SMEs 

can quickly grasp and implement. Developed by the Government and the State. 

Finally, it is necessary to encourage and support SMEs to invest in research and development, 

application, and transfer of advanced technologies. Complete and ensure effective enforcement of the law 

on intellectual property; develop funds to support innovation and technology application; apply tax policies, 

provide financial support, and access preferential capital sources suitable to research, innovation and 

technology modernization activities; connecting businesses, startup ideas, innovation with investors and 

investment funds. 

 

 

CONCLUSIONS 

The Covid-19 pandemic is a crisis to public health and a wake-up call about unsustainability and 

environmental degradation in global economic and social development. SMEs tend to be the most 

vulnerable to this severe economic shock. Although the Government has taken specific support measures 

in Vietnam, SMEs are still negatively affected. Therefore, it is essential to study recommendations to 

minimize the risky impacts caused by the Covid-19 pandemic on SMEs. Based on the analysis of the effect 

of the five factors above, constructive suggestions have been proposed to ease the burden on SMEs during 

difficult times and post-pandemic recovery. This article surveyed data from 550 managers, but 502 

samples were processed and SPSS 20.0, Amos software. The paper finds five factors affecting small and 

medium enterprises development with a significance level of 0.01, and five hypotheses are accepted. The 

article's novelty is finding out the credit support policy factor that has the most substantial impact on the 

development of small and medium enterprises. SMEs have played an important role in socio-economic 

development, creating jobs, stabilizing the economy, and expanding export markets. However, the actual 

operation of small and medium enterprises is still facing difficulties due to the impact of objective and 

subjective factors, affecting the development and limitations that contribute to the economy.  
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