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 The approach to assessing the possibility of diversifying the regional econ-

omy is presented on the basis of the author's methodology for the formation 

of recommendations for the development of regions and sectors. The ap-

proach is based on regression analysis using an extended economic basis, 

including the characteristics of regional differentiation and innovation activi-

ty. On this basis, sectors can be identified, the development of which de-

pends on the regional innovation activity. The estimates obtained allow us 

to appraise the impact of the characteristics of regional differentiation and 

innovation activity on the development of such sectors. The research 

showed that innovation activity can contribute to diversification if the region 

has a relatively high level of economic development. As a result of the ap-

probation of the proposed approach, 20 sectors with the volume of produc-

tion depending on the innovative activity of the regions aimed at the creat-

ing of international patent applications have been identified. The study 

shows that for these sectors, regions can be identified in which the growth 

of innovation activity can be accompanied by an increase in the volume of 

production of this sector and its emergence as a strong one. Further, the 

study considered the Construction sector as an example and identified 17 

priority regions for the development of this sector and its transformation 

into a strong one. The study provides recommendations for the develop-

ment of the Construction sector in four regions, taking into account the 

probabilistic estimates of the emergence of a new strong sector in the re-

gion, obtained using the characteristics of evolutionary conditionality. 
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INTRODUCTION 

Two main theories describe the mechanism of knowledge creation and dissemination: localized spe-

cialization and economic diversification. The theory of localized specialization was first presented in de-

tail in the work (Marshall, 1890). The theory claims that companies surrounded by other representatives 

of the same industry will grow faster due to the circulation of knowledge within the industry. This theory 

was developed in the works (Arrow, 1962; Romer, 1986). The opposite theory and empirical estimates 

are presented in the works (Blien, Wolf, 2006; Fuchs, 2011; Illy, Schwartz et al., 2011). According to this 

theory, companies benefit from facing a heterogeneous environment consisting of different industries, as 

new ideas come from the external environment. The mechanisms by which diversity leads to economic 

growth are commonly referred to as diversification. 

Diversification, defined as the expansion of the structure of the economy, is an important goal in all 

countries and is defined as one of the most important priorities of economic development. The develop-

ment of unique specializations and the use of the potential of diversification is at the heart of the recent-

ly announced strategy of the European Union to promote economic development, growth of European 

regions and a new industrial policy (European Commission, 2011a, 2011b; McCann, Ortega-Argiles, 

2015). Oil exporters also recognized the need for the diversification strategy, recognizing the limitations 

of oil-based growth and the need to find alternative ways to preserve and improve national welfare (In-

ternational Monetary Fund, 2015, 2016). 

Further, the paper presents an approach to the diversification of the regional economy based on the 

author's methodology for the formation of recommendations for the development of regions and sectors 

using the characteristics of regional differentiation, innovation activity and evolutionary conditionality. 

Based on the regression analysis of the production volumes of the sectors of the economy, the sectors 

whose development depends on the innovation activity of the regions are identified. In the course of the 

study, quantitative characteristics were obtained that allow us to judge the impact of regional innovation 

systems on the development of such sectors. It is shown that the influence of the regional innovation 

system can contribute to diversification if the region has a relatively high level of economic development. 

Taking into account the estimates of the probabilities of the Сonstruction sector emerging as a strong 

one, obtained using the model presented in (Afanasiev & Kudrov, 2021) the paper provides recommen-

dations for the development of this sector in four regions. 

 

 

1. METHODOLOGY 

At the first stage of the recommendations formation, the correlation analysis of the components of 

the economic basis, including the characteristics of regional differentiation and innovation activity index-

es, is carried out. The description of the economic basis {L, te, ,  proposed by the authors and the 

methodology of its application for assessing socio-economic development at the regional level are pre-

sented in (Aivazian, Afanasiev, Kudrov, 2018, 2020). The description of the innovation activity indexes 

used below, built on the basis of the stochastic boundary concept, is given in (Lysenkova & Afanasiev, 

2020). To exclude the effects of multicollinearity in the construction of regression models, it is necessary 

to have statistically independent characteristics of the economic basis and indexes of innovation activity. 

The second stage of the recommendations formation is the expansion of the economic basis at the 

expense of an additional component - one or more indices of innovation activity. Extended economic 

basis {L, te, , , including the index of innovative activity INN, reflects not only the economic 

structure of the regional economy, but also the specifics of the innovation activity of the regions, focused 

on a specific result of innovation activity. At this stage, a regression analysis of the production volumes of 

each sector of the economy is carried out using the economic basis extended by including the innovation 

activity index. As estimates of production volumes, data on tax revenues by sectors of the economy can 

be used, which makes it possible to characterize the structures of regional economies, including sectors 

oriented to both external and internal markets. The premise is taken into account that the volumes of tax 

revenues by economic sectors in the regions correctly reflect the proportions of production volumes. If 

the index of innovation activity statistically depends on some components of the economic basis, then to 
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prevent the effect of multicollinearity, it is advisable to use a modification of the index, cleared of these 

components influence. 

The regression is given by  

   (1) 

 

Where  

— the amount of tax revenue from sector i in region j;  

— the scale of the region's economy  (the Rosstat indicator "number of economically active population" 

is used as a characteristic of the scale of the economy);  

— assessment of the technical efficiency of regional production; 

— index of industry specialization (the first main component of the GRP structure);  

— the industrialization index (the second main component of the GRP structure).  

 

The author's methodology (Ayvazyan et al., 2016) and Rosstat indicators for the sectoral structure of 

GRP were used to construct the main components. INN— index of innovation activity (one of the author's 

indexes is used here, built on the basis of the concept of stochastic frontier according to data on interna-

tional patent applications (TEMPZ), patent applications (TEPZ), granted patents (TEVP), developed pro-

duction technologies (TETTCH) (Lysenkova & Afanasiev , 2020). — regression error. 

From the total of 82 sectors, sectors are distinguished for which the evaluation of the parameter  

is positive and significant at 95% level. The volume of production of each of these sectors depends on 

the level of innovation activity of the regions, determined by the INN index. Further in paper the main 

attention is paid to these sectors of the economy. 

At this stage of the study, the level of compliance of the actual volume of production of the sector 

with the expected volume of production, due to the characteristics of differentiation of the expanded 

economic basis, is calculated. The regions in which the actual output of the sector is lower than expected 

are identified. These regions also have sufficient resource security. In such regions, we can expect the 

sector to turn into a strong one due to the unrealized potential of economic development. On the contra-

ry, if the actual volume of production is higher than expected, then the region has already used its growth 

potential due to the characteristics of the economic basis and its resource availability is insufficient for 

the development of the sector. In this case, the development of the sector to a strong level can be based 

on the growth of regional innovation activity. 

Let consider a specific sector of economy i and the corresponding regression of the form (1). In ac-

cordance with the results obtained at the second stage of the study, we consider the sector for which the 

estimate of the coefficient  is positive and significant at 95% level. Let order the regions in ascending 

order of the regression error values . Those regions for which the error  is below zero do not fully 

use their economic opportunities determined by the expanded economic basis {L, te, , . Such 

regions have sufficient resources, but have not fully used the potential of economic development. The 

growth of innovation activity in such regions does not have a sufficient economic basis for the develop-

ment of the sector. Therefore, it is difficult to expect that this growth will lead to a significant increase in 

the production volumes of the sector of the economy we are interested in. Regions with the positive error 

 exceed the level of development determined by the components of the extended economic basis. The 

development potential determined by the expanded economic basis has been realized in such regions. At 

this stage of the development of the sector, the growth of production is possible due to an increase in 

the innovative activity of the region. Based on a comparison of regression errors, it is possible to assess 

how a particular region looks relative to other regions in terms of the potential impact of its innovation 

activity on the growth of the sector's output. The characteristics of the expanded economic basis reflect 

the main economic features of the regional economy: scale, structure, efficiency, innovation activity. 

Therefore, the error  can be considered in a broad sense as a characteristic of the resource 

availability of the region for the development of the economic sector. The negative value of this error 
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indicates the sufficient resource availability of the sector in the region and the unrealized potential of 

economic growth. The positive value of this assessment indicates that the sector has insufficient re-

source availability and low potential for economic growth. In this case, innovation activity becomes a pri-

ority source of growth in the sector's output and a factor of diversification. 

 

The structures of strong sectors of regional economies are described. First, we will determine the in-

dicator of the identified comparative advantages cpRCA : 

     ,
 /   ,//cp cp cp cp cpp c c p

RCA y y y y     (2) 

where cpy — the volume of production of the p sector of the region's economy с;   cpRCA — 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 & Klinger, 2006), to identify comparative 

advantages in the economy it is used the indicator cpRCA  for which a condition of the type of restriction 

from below is checked. If the value of cpRCA is greater than or equal to one, then it is assumed that the 

economy of region c has identified comparative advantages in the output of sector p; otherwise, there 

are no identified comparative advantages: 

,

1,  если    1;

0,  если    1.

cp

c p

cp

RCA
a

RCA


 


 

The matrix  ,c paA  contains data on the sectors of the economy that are developed in different 

regions at the level of the identified comparative advantages determined using the expression (2). The 

rows of this matrix correspond to regions, the columns correspond to sectors of the economy. Vector 

 
1, ,, ,c p c pma a  will be called the structure of the strong sectors of the region 's economy. 

The possibilities of diversification of production are being considered. The assessment of the diversi-

fication of the structure of strong sectors of the region's economy is the number of strong sectors. Thus, 

the diversification of the regional economy is associated with the emergence of a new strong sector in it. 

If the sector we are interested in is already strong in the region's economy, then an increase in the vol-

ume of production of this sector will not lead to diversification. If the sector is not strong, then in the con-

text of the characteristics of an expanded economic basis, two main development paths leading to diver-

sification are possible. 

a) Economic development of the region, as a result of which the sector becomes strong, not relying 

on the growth of innovation activity of the region. This option is available for any region in which 

the sector is not strong, but has sufficient resources. 

b) The emergence of a new strong sector due to the growth of innovation activity. This option is 

available for a region in which the sector is developing with realized economic growth potential 

and insufficient resource availability. 

 

In the paper (Afanasiev & Kudrov, 2021), the authors set and solved the problem of forecasting the 

emergence of new strong sectors in the region. Based on the methods of probabilistic and statistical 

modeling, a model is constructed that allows estimating the probability of a new strong sector appearing 

in the region, taking into account the characteristics of the structure of the economy. The possibility of 

constructing such a model is based on the assumption that the emergence and development of sectors 

is largely due to the evolution of past economic activity. The model uses the indicators of nesting struc-

tures of strong sectors of regional economies introduced by the authors. These indicators are based on 

probabilistic interpretation and properties of the matrix elements, according to which economic complexi-

ty is estimated in accordance with the traditional approach. The probability of the emergence of a strong 

sector in its structure is estimated for each region. If the predicted probability value exceeds 0.5, then 
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the emergence of a new strong sector in the region can be considered evolutionarily conditioned. It is 

possible to recommend the development of the sector to the level of a strong one in the region where the 

sector is not strong, but its development is evolutionarily conditioned. If, at the same time, the resource 

provision of the sector in the region is sufficient, then its development to the level of a strong one can be 

based on the potential of economic growth. If the resource provision is insufficient, then the main devel-

opment of the sector may be the growth of innovative activity in the region. 

 

 

2. RESULTS 
 

The correlation matrix of the components of the economic basis and the indexes of innovation activi-

ty is presented in Table 1. Correlation analysis of 4 components of the economic basis and 4 indexes of 

innovation activity shows: 
 

 all components of the economic basis can be considered mutually independent; 

 innovation activity indexes can be considered mutually independent (with the exception of TEMP 

and TEMP indexes, the dependence of which is due to their specifics); 

 each index of innovation activity is independent or weakly dependent on the economic basis. 

 

 
Table 1. Correlation matrix of the components of the basis and indexes of innovation activity, constructed according 

to 2015 data. 

 L te s1 s2 TEMPZ TEPZ TEVP TETTCH 

L 1 0,178 -0,135 0,195 0,231 0,207 0,120 0,146 

te 0,178 1 0,202 0,238 0,120 -0,200 -0,193 0,214 

s1 -0,135 0,202 1 -1,61E-10 -0,223 -0,309 -0,359 -0,058 

s2 0,195 0,238 -1,61E-10 1 0,398 0,056 0,146 0,167 

TEMPZ 0,231 0,120 -0,223 0,398 1 0,047 0,067 0,405 

TEPZ 0,207 -0,200 -0,309 0,056 0,047 1 0,873 0,158 

TEVP 0,120 -0,193 -0,359 0,146 0,067 0,873 1 0,136 

TETTCH 0,146 0,214 -0,058 0,167 0,405 0,158 0,136 1 

Source: Own 

 

Table 2 presents the results of a regression analysis of tax revenue volumes (in logarithms) by sector 

on the characteristics of the economic basis, expanded, as an example, by the TEMPZ innovation activity 

index, based on data on international patent applications. 

 

 
Table 2. Sectors whose development depends on the innovation activity of regions according to 2019 data. 

Name of the economic sector N* R2 Const      

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Provision of services in the field of 

oil and natural gas production 
66 0,468 

-6,314 

(-1,604) 

2,282 

(4,230) 

0,066 

(0,146) 

2,435 

(5,421) 

-0,658 

(-1,309) 

1,162 

(2,203) 

Production of other non-metallic 

mineral products 
80 0,617 

4,879 

(6,080) 

1,182 

(10,545) 

0,020 

(0,202) 

-0,189 

(-1,872) 

0,433 

(3,903) 

0,229 

(2,203) 

Other productions 78 0,673 
4,547 

(5,130) 

1,220 

(9,865) 

-0,128 

(-1,186) 

0,127 

(1,093) 

0,434 

(3,516) 

0,280 

(2,376) 

Production and distribution of 

gaseous fuels 
78 0,469 

7,700 

(9,746) 

0,757 

(6,897) 

0,090 

(0,956) 

0,140 

(1,406) 

0,289 

(2,856) 

0,226 

(2,253) 

Collection, processing and dis-

posal of waste; processing of 

secondary raw materials 

79 0,801 
7,946 

(17,125) 

1,113 

(17,154) 

0,110 

(1,958) 

0,168 

(2,886) 

0,103 

(1,585) 

0,230 

(3,840) 
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Construction 79 0,767 
7,212 

(12,778) 

1,139 

(14,428) 

0,090 

(1,321) 

0,228 

(3,235) 

0,158 

(1,991) 

0,274 

(3,767) 

Wholesale and retail trade; repair 

of motor vehicles and motorcycles 
80 0,782 

7,257 

(16,591) 

1,056 

(17,286) 

0,168 

(3,167) 

0,046 

(0,840) 

0,022 

(0,367) 

0,159 

(2,806) 

Railway transport activities 65 0,377 
1,231 

(0,500) 

1,242 

(3,552) 

0,305 

(1,103) 

1,297 

(4,866) 

-0,238 

(-0,728) 

0,593 

(2,121) 

Pipeline transport activitie 80 0,584 
5,290 

(5,563) 

1,184 

(8,919) 

0,292 

(2,530) 

0,400 

(3,348) 

-0,004 

(-0,033) 

0,261 

(2,116) 

Air and space transport activities 79 0,712 
4,893 

(8,754) 

1,092 

(14,012) 

0,113 

(1,674) 

0,170 

(2,418) 

0,169 

(2,183) 

0,154 

(2,102) 

Postal communication and courier 

activities 
80 0,742 

5,870 

(9,214) 

1,129 

(12,685) 

0,140 

(1,816) 

0,143 

(1,784) 

0,080 

(0,903) 

0,233 

(2,827) 

Activities of hotels and other 

places for temporary residence 
80 0,745 

5,590 

(11,643) 

1,062 

(15,832) 

0,124 

(2,132) 

0,165 

(2,740) 

0,020 

(0,307) 

0,143 

(2,298) 

Telecommunications activities 80 0,787 
-2,063 

(-2,405) 

1,783 

(14,893) 

0,113 

(1,089) 

0,129 

(1,197) 

0,226 

(1,908) 

0,288 

(2,590) 

Financial and insurance activities 80 0,800 
4,553 

(7,759) 

1,362 

(16,624) 

0,085 

(1,195) 

0,037 

(0,507) 

0,197 

(2,427) 

0,175 

(2,304) 

Activities related to the provision 

of financial services, other than 

insurance and pension services 

79 0,740 
4,466 

(6,809) 

1,410 

(15,466) 

0,073 

(0,943) 

0,433 

(5,490) 

0,186 

(2,216) 

0,327 

(3,949) 

Real estate operations 80 0,878 
7,565 

(31,719 

0,989 

(29,702 

0,084 

(2,907 

0,243 

(8,115 

-0,004 

(-0,109 

0,099 

(3,210 

Professional, scientific and tech-

nical activities 
80 0,853 

7,805 

(24,761) 

0,923 

(20,960) 

0,055 

(1,448) 

0,207 

(5,222) 

0,048 

(1,101) 

0,078 

(1,902) 

Administrative activities and re-

lated additional services 
79 0,816 

5,671 

(12,978) 

1,021 

(16,732) 

0,163 

(3,050) 

0,175 

(3,172) 

0,069 

(1,138) 

0,119 

(2,090) 

Education 80 0,764 
4,273 

(10,312) 

1,095 

(18,929) 

0,068 

(1,351) 

0,169 

(3,243) 

0,126 

(2,190) 

0,170 

(3,170) 

Activities in the field of health and 

social services 
80 0,716 

2,534 

(4,960) 

1,138 

(15,953) 

0,087 

(1,407) 

0,152 

(2,366) 

0,073 

(1,034) 

0,183 

(2,758) 

* the number of regions with non-zero tax revenues from this sector 

Source: Own 

 

 

Column (1) of Table 2 shows the names of sectors whose production volumes in the regions depend 

on the value of the TEMPZ innovation activity index, based on data for 2019. about international patent 

applications. Column (2) for each sector shows the number of observations to build a regression (the 

number of regions with non-zero tax revenues from this sector). Column (3) is the coefficient of determi-

nation R2. In column (4) - the estimate of the constant in the regression, in parentheses t-statistics. Col-

umn (5) shows an estimate of the regression coefficient for the logarithm of the economically active pop-

ulation and t-statistics. In column (6) - the estimate of the regression coefficient for the index of technical 

efficiency of regional production and t-statistics. In column (7) - the estimate of the regression coefficient 

for the first main component of the GRP structure and t-statistics. In column (8) - the estimate of the re-

gression coefficient for the second main component of the GRP structure and t-statistics. In column (9) - 

the estimate of the regression coefficient for the TEMPZ innovation activity index and t-statistics. The 

coefficient of determination R2 is quite high for almost every one of the 20 sectors of the economy. This 

means that the basis used for the characteristics of regional differentiation, expanded due to the index 

 quite well explains the specifics of the production volumes of the sectors. 

At this stage of the study, 20 sectors of the economy have been identified, the development of which 

depends on the innovation activity of the region when creating international patent applications. Regions, 

forming international patent applications and demonstrating activity in this area, influence the develop-

ment of each of these 20 sectors. It follows from the simulation results that the economic development 

potential of each of these sectors is associated with the growth of the scale of the regional economy, 

specialization or industrialization of the region, and an increase in multifactor productivity. Depending on 

which components of the economic basis there are significant estimates of the coefficients in the regres-

sion (1). Another way is connected 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 vol-
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umes depend on the innovation activity of the region when creating the corresponding result of innova-

tion activity. 

According to the data of 2019, the Construction sector is one of the 20 sectors whose production 

volume depends on the innovation activity of the region. Let consider the estimates of regression errors 

(1) of the output of the Construction sector for all regions. 
 

 

Table 3. Construction sector: estimates according to 2019 data. 

Name of the region 

The order 

in the 

arrangement 

Error 

estimation 

Number of 

strong 

sectors 

1-strong sector, 

otherwise - 0 

(1) (2) (3) (4) (5) 

Chechen Republic * 1 -10 13 0 

Republic of Ingushetia * 2 -2.532 15 0 

Republic of Dagestan * 3 -1.482 19 0 

Kursk region * 4 -1.087 22 0 

Kabardino-Balkarian Republic * 5 -1.043 17 0 

Trans - Baikal Territory * 6 -1.027 19 0 

Tyumen region * 7 -0.897 8 0 

Republic of Tyva * 8 -0.783 17 0 

Republic of Buryatia * 9 -0.771 25 0 

Republic of Sakha (Yakutia)* 10 -0.756 11 0 

Belgorod region* 11 -0.75 24 0 

Republic of North Ossetia - Alania* 12 -0.704 14 0 

Republic of Khakassia* 13 -0.673 22 0 

Jewish Autonomous Region* 14 -0.67 21 0 

Krasnoyarsk Territory* 15 -0.648 15 0 

Tambov region* 16 -0.525 28 0 

Kemerovo region* 17 -0.406 20 0 

Ulyanovsk region* 18 -0.363 25 0 

Republic of Kalmykia* 19 -0.352 14 0 

Irkutsk region* 20 -0.343 15 0 

Rostov region* 21 -0.331 33 0* 

Kostroma region* 22 -0.323 33 0* 

Orenburg region* 23 -0.315 6 0 

Republic of Bashkortostan* 24 -0.312 17 0 

Republic of Karelia* 25 -0.302 26 0 

Republic of Mari El* 26 -0.28 31 0 

Amur region* 27 -0.217 17 0 

Samara region* 28 -0.2 20 0 

Republic of Mordovia* 29 -0.2 15 0 

Udmurt Republic* 30 -0.182 15 0 

Kaluga Region* 31 -0.177 29 0 

Arkhangelsk region* 32 -0.154 20 0 

Republic of Tatarstan* 33 -0.112 13 0 

Penza region* 34 -0.1 26 0 

Kurgan region* 35 -0.091 26 0 

Karachay-Cherkess Republic 36 -0.079 27 1 

Republic of Adygea* 37 -0.062 22 0 

Chuvash Republic 38 -0.057 40 1 

Lipetsk region 39 -0.044 36 1 

Pskov region 40 0.015 35 1 

Vladimir region 41 0.043 37 1 

Altai Territory 42 0.063 33 1 

Chelyabinsk region** 43 0.089 35 0* 

Tver region** 44 0.09 42 0* 
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Tula region 45 0.109 34 1 

Volgograd region** 46 0.129 17 0 

Oryol region 47 0.134 30 1 

Tomsk region** 48 0.147 10 0 

Kirov region 49 0.153 35 1 

Omsk region** 50 0.164 17 0 

Perm Region** 51 0.179 20 0 

Saratov region** 52 0.219 21 0 

Stavropol Territory 53 0.232 23 1 

Sakhalin Region** 54 0.263 18 0 

Novgorod region 55 0.268 32 1 

Voronezh Region 56 0.279 34 1 

Bryansk region 57 0.304 31 1 

Nizhny Novgorod region** 58 0.31 24 0 

Ryazan region** 59 0.347 16 0 

Astrakhan region** 60 0.364 9 0 

Primorsky Territory ** 61 0.397 26 0 

Krasnodar Region 62 0.406 27 1 

Ivanovo region 63 0.412 28 1 

Yaroslavl region** 64 0.493 25 0 

Kaliningrad Region** 65 0.536 15 0 

Novosibirsk region 66 0.6 39 1 

Murmansk Region** 67 0.603 17 0 

Republic Altai 68 0.64 30 1 

Leningrad region** 69 0.75 14 0 

Saint Petersburg** 70 0.752 23 0 

Sverdlovsk region 71 0.797 30 1 

Khabarovsk Territory 72 0.876 21 1 

Vologda region 73 0.882 25 1 

Chukotka Autonomous Okrug 74 1.103 13 1 

Kamchatka Krai 75 1.136 23 1 

Moscow region 76 1.265 39 1 

Komi Republic 77 1.398 14 1 

Magadan region 78 1.429 23 1 

Smolensk region 79 1.523 31 1 

Moscow 80 1.83 24 1 

** - a region in which the sector can become strong due to both economic growth and innovation activity of the 

regions; * - a region where the sector can become strong due to economic growth. 

Column (1) of this table shows the names of the regions. Column (2) shows the region number in ascending order 

of the error . Column (3) of Table 3 shows the error values . 

Source: Own 

 

 

Column (4) of Table 3 shows the number of strong sectors in the structure of the region's economy, 

that is, an assessment of economic diversification. The most diversified (with more than 35 strong sec-

tors) economies of the regions are: Tver Region - 42; Chuvash Republic - 40; Moscow Region - 39; Novo-

sibirsk Region - 39; Vladimir Region - 37; Lipetsk region - 36. The least diversified (with the number of 

strong sectors less than 10) economies of the regions: Astrakhan region - 9; Tyumen region - 8; Orenburg 

region - 6. 
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Fig. 1. Distribution of the number of strong sectors by region 
 

Source: Own 

 

 

Figure 1 shows the distribution of strong sectors by region. On the abscissa axis – the number of the 

region, on the ordinate axis - the number of strong sectors, ordered in descending order. 
 

Column (5) of Table 3 provides, as an example, estimates of the identified comparative advantages 

of the Сonstruction sector for different regions. It is indicated in which regions the Construction sector 

has identified comparative advantages and is strong (value 1), and in which regions it is not (value 0). 

The estimates obtained indicate that the Construction sector, according to 2019 data, is strong in the 

economy of 27 regions. In these regions, the growth of the output of this sector will no longer lead to 

diversification of the structure of strong sectors of the economy. The Construction sector is not strong for 

53 regions. For these regions, economic diversification is possible due to the growth of the output of this 

sector and its transformation into a strong sector. 

 

 

3. DISCUSSION 

It is noteworthy that in the 35 regions with the lowest error estimates  (region numbers in column 

(2) from 1 to 35) the Construction sector is not strong. The negative value of the error estimate  for 

these regions indicates that the sector has not reached the level of economic development correspond-

ing to their differentiation characteristics, has sufficient resource security and unrealized potential for 

economic development. Under these conditions, innovation activity does not have the necessary eco-

nomic basis and cannot lead to a significant increase in the volume of production of the sector. The pos-

sibility of turning the Construction sector into a strong sector for such regions marked with a "*" in Table 

3 is associated with the growth of the scale of the economy, the development of manufacturing indus-

tries and an increase in multifactor productivity. 

In the economies of the 10 regions with the highest regression error values (region numbers in col-

umn (2) from 71 to 80), the CONSTRUCTION sector is strong. Moreover, in each of these regions, the 

level of production volumes of the construction sector is provided, corresponding to their differentiation 

characteristics and sufficient to realize the potential of innovation activity. Table 4 shows examples of 

some major construction projects based on the innovative capabilities of the regions. Including compe-

tencies related to the construction of high-rise structures and the use of 3D printers. But there will be no 

change in the structure of the strong sectors of these 10 regions due to the growth of the production 

volume of the Сonstruction sector. The same can be said about 13 other regions (in column (2) their 

numbers range from 36 to 68) in which the construction sector is strong. It can be expected that the 

growth of the sector's output in these 13 regions, which does not lead to diversification, will be provided 

both through the economic development of the region and through innovation activity. 

For diversification based on the transformation of the construction sector into a strong one, the re-

gions marked with "**" in Table 3, in which this sector is not strong, with positive estimates of regression 
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errors, are also promising (1). In these regions, the Construction sector does not have sufficient re-

sources, but it can become strong due to increased innovation activity. 

Based on the model presented in the paper (Afanasiev & Kudrov, 2021), estimates of the probability 

of the construction sector appearing as a strong one in the region are obtained. In column (5) of Table 3, 

the sign "0*" marks four regions for which these estimates exceed the threshold value of 0.5. These are 

Tver region - 0.86; Kostroma region - 0.53; Chelyabinsk region - 0.52; Rostov region - 0.52. According to 

2019 data, the Construction sector is not strong in these regions. Moreover, in the Rostov region and in 

the Kostroma region, this sector has sufficient resource security and can become strong due to the po-

tential for economic growth. In the Tver Region and the Chelyabinsk Region, the transformation of this 

sector into a strong one may be mainly due to an increase in the innovation activity of the regions. 

 

 
Table 4. Large projects in the construction sector for the regions with the highest estimates of regression errors. 

Name of the 

region 
Major projects in the Сonstruction sector 

Moscow 

Design and construction of sections of the street and road network of the South-Eastern Chord and 

Southern Rockade 

The cost is 138.7 billion rubles. Deadlines 2019-2023 

Execution of works within the framework of the III stage of construction of the North-Eastern chord 

The cost is 52.0 billion rubles. Deadlines 2019-2022 

Komi  

Republic 

Execution of works on the construction of gas distribution facilities in the Komi Republic 

under the Program of gasification of the regions of the Russian Federation 

The cost is 7, 18 billion rubles. 

Moscow 

region 

Construction and reconstruction of sections of the M-5 Ural highway on the bypass section of Ok-

tyabrsky settlement with a bridge over the Moscow River 

The cost is 25.2 billion rubles. Deadlines 2019-2023 

Construction and reconstruction of the M-5 Ural highway on the Ulyanovsk - Nepetsino section. 

The cost is 15.4 billion rubles. Deadlines 2019-2023 

Kamchatka  

Territory   

Creation of the international resort "Three volcanoes" in the Kamchatka Territory. 

The cost is 39.2 billion rubles. 
 

Source:  
 Top 10 Construction state Contracts in 2019 https://infraone.ru/sites/default/files/analitika/2019/ 

stroitelstvo_2019_infraone_research.pdf 
 Portal "State Expenditures" https://spending.gov.ru 
 Top 10 Construction state Contracts in 2019 

https://infraone.ru/sites/default/files/analitika/2019/stroitelstvo_2019_infraone_research.pdf 
 Top 10 Construction state Contracts in 2019 

https://infraone.ru/sites/default/files/analitika/2019/stroitelstvo_2019_infraone_research.pdf 

 

 

CONCLUSION 

The approach to the formation of recommendations for the development of regions and sectors of 

the economy, taking into account innovation activity, is proposed. The approach is based on the regres-

sion analysis method using an extended economic basis. 

The approbation of the approach confirmed the possibility of identifying a set of economic sectors 

whose production volume in the region depends on innovation activity. As an example, 20 sectors have 

been identified, the volume of production of which depends on the innovation activity of the regions 

aimed at creating international patent applications. 

For each sector, the development of which depends on innovation activity, regions can be identified 

that have sufficient resources to turn the sector into a strong one based on the realization of the poten-

tial of economic growth. For the Construction sector of such regions - 39. However, only two of them, the 
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Rostov Region and the Kostroma region, have sufficiently high estimates of evolutionary conditionality. 

17 regions have also been identified as priorities for the development of the construction sector and its 

transformation into a strong one based on increased innovation activity. However, only two of them, the 

Tver Region and the Chelyabinsk Region, have sufficiently high estimates of evolutionary conditionality. 

Thus, taking into account the evolutionary conditionality, resource availability and innovation activity, four 

regions are priorities for the development of the construction sector and its transformation into a strong 

one. 
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 This study examines the effects of the shadow economy (SE) and selected 

macroeconomic variables of the agriculture expenditure (AGRE), foreign 

direct investment (FDI), tax burden (TB) and tourism (TOR) on the economic 

growth (EG) in Malaysia over the study period of 1970 to 2020. The auto-

regressive distributed lag (ARDL) bounds testing approach is applied to 

clarify the long-run cointegrating relationship between the EG and its fun-

damental variables. Simultaneously, the error correction model (ECM) is 

estimated for the short-run dynamics model in tandem with the long run 

estimation. Results showed that the effects of the long - and short-run rela-

tionships on the EG in Malaysia were verified. From the long-term estimate’ 

results, AGRE, FDI, TOR and SE positively affect the EG in Malaysia. Their 

increases have led to a rise in the EG. The TB had a negative influence on 

the EG. The result may help Malaysian policymakers in revising their current 

policies to strengthen their macroeconomic indicators, which may attract 

the Malaysian economy with a higher EG status in the future. 

 

JEL classification:  E26, O4, E1, C22 

 

DOI: 10.14254/1800-5845/2022.18-2.2 

 

Keywords:  

Shadow Economy,  

Economic Growth,  

Selected Macroeconomic Variables,  

ARDL,  

Malaysia 

 

 

 

INTRODUCTION 

Economists have been agreed that economic growth (EG) is one of the most significant macroeco-

nomic goals that a country should achieve and sustain (Haque, 2019). This growth outlines the economic 

outcome of the total performance of a country over a specific time. Although the EG has several defini-

 
 

ELIT  
Economic Laboratory Transition 

Research Podgorica 

Montenegrin Journal of Economics 
 

 
Gamal, A.A.M. Pyng, C.H., Hussin, M.Y.M., Gan Pei Tha, G.P., Viswanathan, K.K. 

(2022),”Shadow Economy and Selected Macroeconomic Variables Affecting Economic 

Growth in Malaysia”, Montenegrin Journal of Economics, Vol. 18, No. 2, pp. 19-28. 

 

mailto:awadhsham@yahoo.com


  20 

tions in the literature, it can be defined precisely as the rise in the production of economic goods and 

services by the nation over a certain period, which may vary from one time to another (Anidiobu et al., 

2018). It can be adjusted for inflation to provide an accurate measurement of the real economic activity 

(Akinsola & Odhiambo, 2017). 

The continuation of a true EG may help a government to obtain several economic aspects for citi-

zens, such as a growing social income, improving social life quality, reducing the unemployment level, 

and providing excellent public services (Ullah & Rauf, 2013).  Therefore, the EG is regarded as a concern 

of the economic policy for all countries worldwide that can be reflected in their Gross Domestic Product 

(GDP) variations (Chetthamrongchai, et al., 2020). Countries are continuously seeking a vast GDP to 

achieve sustainable growth (Nworji et al., 2012). As mentioned, every country has its EG rates, which 

may vary compared to another country over time (Ibrahim, 2015). The unsustainable and low EG rates in 

developing countries are a big challenge for governments over a long period (Chughtai et al., 2015). 

Studies on the issue of EG stated that the main reasons for unsustainable and varied growth might in-

clude high inflation, augmented external debt, volatility of currency exchange rate, higher consumption 

but lower savings, fragile governance and ineffective policies, trade deficit, more expenditures than in-

come, shortages of energy and water, instability of political condition, etc. (Anidiobu et al., 2018; Chugh-

tai et al., 2015). This conclusion comes in tandem with other studies that support the feedback of unsus-

tainable growth that may be attributed to former factors (See, for example, studies of Akinsola & Odhi-

ambo, 2017; Alam et al., 2017; and Hertel & Liu, 2019).  

Studies have also identified that the EG of a country could be determined by the behaviour of mac-

roeconomics factors that can participate in the official GDP and choose the positioning trend of a coun-

try’s economy (Chetthamrongchai et al., 2020). The GDP measures the level of economic production 

within a country’s borders, and the growth of a country’s GDP is closely related to improving the living 

standards of a certain country (Chowdhury et al., 2019).   

Concerning the existing literature, some issues have been raised. First, studies have been conducted 

in numerous countries with different socio-economic conditions. Some preliminary results devoted to EG 

in Malaysia were concentrated mostly on the effects of macroeconomic variables of domestic invest-

ment, inflation, trade openness, interest rate, exchange rate, unemployment rate and many other signifi-

cant factors. However, none of those studies accounted for the considerable effects of the critical fac-

tors, such as the agriculture expenditure (AGRE) or asymmetric effect of the tax burden (TB) or the exist-

ing shadow economy (SE) in shaping the EG as other sectors. Second, for a country-level analysis, this 

study’s analysis covers a sufficient number (51) of annual observations for the country to produce a 

piece of full information and reasonable inferences on the Malaysian EG performance for the long term. 

Lastly, this study will be matched in line with time-series data analysis. Thus, the recent technique of the 

autoregressive distributed lag (ARDL) approach in investigating the cointegrating long-term association 

between the EG and its explanatory variables is considered to overcome the limitations of existing litera-

ture that employed the traditional regression analysis, which may end with spurious inferences.  

Thus, this study explores the effects of foreign direct investment (FDI) and tourism (TOR) on the EG 

and accounts for different macroeconomic variables that were not previously considered to examine the 

EG in Malaysia, such as the AGRE, SE and TB for a long period as the current study, which covers the 

period from 1970 to 2020. This is because the performance of the EG status in Malaysia comes from the 

long-term performance of an official economy that could be affected by the existence of informal activi-

ties and long run variations of macroeconomic policies that affected the growth in the country. 

The rest of this paper is structured as follows. Section 1 presents the empirical literature. Section 2 

describes the methodology and data used. Section 3 discusses the results obtained from the analysis of 

data. Section 5 outlines the analysis’s findings. 

 

 

1. LITERATURE EMPIRICAL REVIEW  

This section presents the empirical literature that has been conducted by different authors on the 

economic growth’s issue in Malaysia. Many economists’ scholars have adopted many macroeconomic 
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factors that affect EG. This section presents some of the most recent studies that have been conducted 

on the issue of EG in Malaysia. For example, Tang and Tan (2015) used the ARDL model and Granger 

causality testing techniques to evaluate the role of domestic direct investment, FDI and exports in the 

catalysts of EG in Malaysia for 1991Q1–2010Q2. The estimation results showed all three variables posi-

tively affected the EG. Specifically, domestic direct investment's growth effect was more stable in the 

long run than the two other determinants. Nevertheless, this study utilized aggregate data of FDI and 

ignored the fact that the FDI inflows will not efficiently induce EG. Thus, this study may suffer from aggre-

gation bias, and therefore, its results may not be validated through the many benefits to policymakers. 

Because of these limitations, Tang and Tan (2018) extended their previous study to assess the contribu-

tion of FDI to Malaysia’s EG for the period of 2008: Q1–2016: Q3. Their model employed the ARDL 

bound test because of the mixed-order integration (i.e., variables dealt with the stationary at the level 

and first difference). They used disaggregated FDI data where the FDI sources were gathered from six 

regions: North America, Central, South America, Northeast Asia, Southeast Asia, Oceania and Europe. 

The reported results showed that the EG, domestic investment, FDI, and exports were cointegrated. It 

also supported their past study that FDI is an essential catalyst for Malaysia's EG. Their research further 

revealed that the FDI inflows from Northeast Asia, Central and South America, and Oceania while South-

east Asia and North America had more remarkable contributions to Malaysia's EG. These studies only 

concentrated in one country, and thus, some concerns may arise on whether the results have general 

significance.  

Yacoub and Lestari (2019) used the Engel-Granger causality method to determine the direct effect of 

FDI and trade on the EGs of the five ASEAN countries including Malaysia. They found that trade openness 

and FDI were positive and significantly affected the EG of Malaysia and others. Results showed the men-

tioned variables had a bidirectional effect run towards the Malaysia’s EG. However, this result was con-

trary the results obtained by Rasiah et al. (2017), who found that no relationship run can be observed 

between FDI and trade openness in Malaysia’s case. Their study’s difference may be attributed to the 

political conditions and omitted variables. Vogiatzoglou and Nguyen (2016) studied the effect of FDI, 

imports and exports on the EG in the short- and long-run for the five ASEAN including Malaysia from 

1980 to 2014. The authors analysed all possible causal relationships among variables using the VECM 

framework. Results indicated that FDI, imports and exports had a positive effect on the EG for both peri-

ods for the short- and long-run for Malaysia.    

Ridzuan et al.(2016) reinvestigated the validity of the export-led growth (ELG) hypothesis in Four 

ASEAN countries including Malaysia and its relation to the common effective preferential tariff (CEPT) 

program. In their study, the analysis utilized the ARDL approach and covered the period of 1980–2011. 

The results show that export, labour, and capital positively affected EG, while imports and exchange rates 

harmed the growth. Ridzuan et al. (2016) also found that the ELG hypothesis of ASEAN-4 is supported in 

the long- and short-run. The structural break of the Asian financial crisis 1997–1998, global recession 

2007–2008 and the exchange rate were considered in their study and negatively affected the growth in 

Malaysia. The negative sign indicates that every 1% increase in the Asian financial crisis will reduce Ma-

laysia’s GDP by 0.05%.  

Aziz and Azmi (2017) investigated the relationship between Malaysia’s EG and factors, namely infla-

tion, FDI and female labour force participation. The analysis covered 1982–2013 and used the ADF and 

OLS approaches. From the stationarity test analysis, the EG, inflation, FDI and female labour forces were 

also found to be stationary at levels. Results showed a positive effect on the growth by the factors of the 

FDI and female labour forces. However, FDI is the only variable that contributed significantly to Malay-

sia’s growth, which may be attributed to the policy changes that affect the Malaysian investment envi-

ronment during the study period. It may also be attributed to inadequate data for some variables affect-

ing the regression estimation results, which may end with a lack of reliability, precision and convincing. 

The variable of inflation was also adversely correlated with the EG but was not a significant factor in Ma-

laysia’s EG, which may also be because of the policymakers’ capacity to restrict inflation. 

Rahman and Majidi (2017) examined the effects of oil price, FDI, exports and inflation on Malaysia’s 

EG from 1976 to 2016 by utilizing the Phillip Peron and ADF unit root tests, Granger causality test and 

Johansen-Juselius of cointegration procedures. Their findings revealed the long-run effect on Malaysia’s 

EG. Although oil prices, FDI and exports had significant implications for Malaysia’s growth, no indication 
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that inflation has a causal relationship with the EG was observed. It was noted that the study ignored 

more significant variables that may explain and harm the Malaysian EG, such as the development of the 

financial and banking industry and the expansion of shadow economic activities, which made the results 

more biased. 

Omar and Nor (2020) explored the impact of selected macroeconomic variables of the population, 

unemployment and export on the EG in Malaysia using quarterly data from 2006 to 2016. The analysis 

results of the Multiple Linear Regression (MLR) indicated that the population variable was significant and 

negatively related to EG, while exports positively affect the growth. This study also reported an insignifi-

cant relationship that the EG was not affected by unemployment. However, the results were ambiguous 

because they outlined different findings for the variable of export. The authors documented that export 

was negatively related to EG in the abstract, which was contrary to their explanation for data analysis and 

conclusion. 

Based on the empirical literature presented and from a country-level analysis, none of these former 

studies considered the effects of the shadow economy, tax burden and agricultural expenditure on the 

EG in Malaysia as a separate study. 

 

 

2. METHODOLOGY AND DATA 

In this study, the actual time series econometrics form for the Malaysian economic growth is written 

as follows: 

0 1 2 3 4 5it it it it it it

it

EG LogAGREX LogFDI LogSE LogTB LogTOR     



     


               (1) 

where EG is the economic growth in Malaysia at time t, which was measured by the real ggross domestic 

product (RGDP) as a dependent variable. AGRE represents the agriculture expenditure at time t, FDI is 

the foreign direct investment at time t, SE represents the shadow economy at time t, TB represents the 

tax burden at time t and TOR represents the contribution of the tourism sector, which is measured by the 

number of international tourists arrivals to the country at time t. εt is the white noise,  is constant, and 

subscript t represents the time. As in the terms of time series data analysis, the traditional unit root test 

by Dickey and Fuller (1979) will be utilized. The bound test of the autoregressive distributive lag model 

(ARDL) introduced by Pesaran et al. (2001) is used for checking the cointegrating relationship between 

the EG in Malaysia and its determinants. Thus, the ARDL model is constructed based on the EG model in 

the form of the unrestricted error correction model (UECM) as follows: 
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where  stands for the first difference operator, n is the order of lag  is changes in lagged Growth. 

 is drift term and  is an error term. All variables were included in their logarithmic forms, except for 

economic growth. The ARDL model is used to verify the existence of the long-term relationship along with 

the short-run estimates. Therefore, the short-run dynamics for error correction in the ARDL form are rep-

resented by the terms with the summation signs, while the long-run relation is represented by items ac-

companied by the  parameter. 

ARDL approach applies the Wald test (F-statistic) to determine whether the variables either are co-

integrated. No cointegration was reported because the null hypothesis stat-

ed  against its alternative that there is cointegra-
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tion. In other words, rejection of the null hypothesis indicates that no long-run relationship exists between 

variables. Conversely, the alternative hypothesis is stated as . At least one , where x = EG, 

AGRE, FDI, SE, TB and TOR indicate that the long-run relationship exists if a non-rejection for the null at 

least one of the independent variables is not equal to nil. The F-statistics determine the existence of a 

long-run relationship, whether to deny or accept .  

The null hypothesis H0 of no cointegration between variables is rejected if the estimated F-statistic 

exceeds its upper bound critical value as tabulated in Narayan (2005), which concludes that the varia-

bles have a long-run cointegrating relationship. However, the H0 will not be rejected if the estimated F-

statistic is smaller than its upper critical value and concludes that the variables do not have long-run 

cointegration. When the F-statistic ranges within two boundaries, it implies the existence of an inconclu-

sive result in the long-run relationship. Once the long-run cointegrated relationship is recognized (first 

stage), it is necessary to take the following second stage to capture an estimation of the dynamic short-

run coefficients ECM of the proposed ARDL EG model. Thus, equation (2) in the ARDL form of the dynam-

ic ECM can be stated as equation (3) as follows: 
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where  denotes equilibrium velocity change (it ranges to the value of -1, implies the perfect and instan-

taneous convergence to the value of 0, which implies no convergence), and  refers to the error 

correction term with a one lagged period (ECT), which must be negative, less than one and significant to 

ensure that the dynamics converge to long-run equilibrium was estimated correctly. The analysis will be 

extended to the EG model to conduct various statistical diagnostic tests, while the stability procedure is 

applied using the cumulative sum of recursive residuals (CUSUM) and cumulative sum of recursive re-

siduals squares (CUSUMSQ) as proposed by Brown et al. (1975). The data used are from 1970–2020 

and gathered from the World Bank Data indicators except for the SE, which was gathered from Elgin and 

Oztunali (2012) and Schneider and Medina (2018). 

 

3. EMPIRICAL RESULTS 

All the analyzed results obtained from each test of the independent variables to the dependent vari-

able are presented in more details in this section. The results are reported in the appendix. 

 

3.1 Unit root and cointegration tests 
To determine the existing stationarity for the selected variables, analysis performed the traditional ADF 

test proposed by Dickey and Fuller (1979). Table 1 presents the ADF unit root test results, a stationary 

test that shows the order of integration for the variables by using yearly data from 1970 to 2020 in Ma-

laysia.  

 
Table 1. ADF Test Results 

Variables 
 

T-Statistics (At Level) T-Statistics (At First Difference) Integration Order 

EG -2.30(2) -9.05(2)** I(1) 

LAGRE -2.75(2) -6.84(2)** I(1) 

LFDI -5.61(2) -7.76(2)** I(1) 

LSE -4.68(2) -9.77(2)** I(1) 

LTB -2.80(2) -7.73(2)** I(1) 

LTOR -1.37(2) -8.21(2)** I(1) 

Notes: The lag order selected based on the AIC is the figures in parentheses. ** indicates significance at the 5% 

level. The test was conducted with intercept and trend. 

Source: Calculation by Author 
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The test results for the level form and the first difference were conducted with only the intercept and 

the intercept with the trend. The selected optimal lag is shown in brackets next to each line of the test 

statistics. It can be observed that among all variables, EG, LAGRE, LFDI, LSE, TB and LTOR are not sta-

tionary at the level with the I(0) process, but they all are stationary after taking the first difference at the 

5% significance level. These former variables are integrated at first order or I(1) process and confirmed 

that no variable was integrated at the second-order I(2). These findings imply that a stationary series will 

be given by a linear combination of variables, making it possible to cointegrate (Puatwoe & Piabuo, 

2017).    

For a cointegrating long run investigation, the comparison between the critical value and the F-

statistic was performed. Table 2 shows the result of the bound test for cointegration. The estimated F-

statistic of 7.75, which is greater than the upper bound value of the Narayan (2005) table (F > Upper 

Bound Value) of 4.27 at the 5% significance level. It implies that the null hypothesis of no cointegration is 

rejected at the 5% significance level and that selected macroeconomic variables and the EG are cointe-

grated. Hence, the long-run relationship between variables exist. 

 

 
Table 2. ARDL Cointegration Test Results 

Model Calculated F-Statistic 

EG=F(LAGRE, LFDI, LSE, LTB, LTOR) 7.7** 

 K=5, N=45 

Bounds testing critical values: case III: unrestricted 

intercept and no trend 
I(0) I(1) 

10% 

5% 

1% 

2.458 

2.922 

4.030 

3.647 

4.268 

5.598 

Notes: ** corresponds to the significance level of 5%, while the number of explanatory variables is k. In Narayan 

(2005), the critical F-statistic boundaries are seen. 

Source: Calculation by Author 

 

 

3.2 Long-run, Short-run Estimates and Diagnostic tests 

Table 3 of panel A in the Appendix shows the ARDL long-run coefficients of the shadow economy and 

the selected macroeconomic variables that affect the EG in Malaysia. The long-run elasticity of AGRE is 

relatively high, with a coefficient of 3.3, which indicates that a 1% increase in Malaysian AGRE will lead to 

a 33% increase in EG. For every 1% increase in FDI, the EG will increase by 12%. An increase of 1% SE 

will lead to an increase in EG by 13%, which may be attributed to the shadow economy providing good 

opportunities to individuals contributing the least to an official economy thereby using their income ob-

tained for official consumption, which enhances the growth. A 1% increase in TB will lead to a 12.4% 

decrease in the EG. If the level of TOR increases by 1%, the EG will increase by 19.3%. From the estimat-

ed model, the result suggests that AGRE, FDI, SE and TOR positively influence Malaysia’s EG. However, 

the TB affected the EG negatively. The AGRE and the rest of the variables have a relatively high leading 

role in shaping EG in Malaysia at the 5% significance level. 

 



 25 

Table 3. ARDL Long Run and Short Run Estimates  

Panel A: ARDL (1,5,5,4,5,5) Long- Run Form Estimate  

Constant 

238.38 

LAGRE 

3.27(3.43) 

LFDI 

1.20(2.29) 

LSE 

1.28(2.89) 

LTB 

-1.24(-2.81) 

LTOR 

1.93(4.23) 

Panel B: ARDL (1,5,5,4,5,5) Error Correction Form Estimate  

 Lag Order 

Regressors 0 1 2 3 4 5 

∆EG 

∆LAGRE 

∆LFDI 

∆LSE 

∆LTB 

∆LTOR 

- 

 

 

 

 

 

-1.31(-5.98) 

3.48(0.25) 

0.54(4.48) 

-0.59(-0.38) 

0.16(1.02) 

0.23(3.00) 

 

-0.47(4.00) 

0.26(1.57) 

-8.75(-4.54) 

0.24(1.39) 

-0.12(-1.51) 

 

-0.31(-1.97) 

0.39(3.86) 

-4.26(-2.28) 

0.12(0.80) 

-0.47(-5.38) 

 

-0.24(-1.76) 

0.57(4.47) 

3.07(2.02) 

0.43(0.29) 

-0.21(-2.00) 

 

-0.37(-2.80) 

058(4.51) 

-0.59(-0.38) 

-.40(-2.94) 

0.26(3.50) 

Panel C: Diagnostic Test  

ECM (-1) (3) (5) (1) (5) Adj- R2 CUSUM CUSUMSQ 

-

0.62(7.72) 
9.72[0.06] 4.88[0.11] 3.18[0.08] 5.33[0.07] 0.78 Stable Unstable 

Notes: As in panels A and B, the number in parentheses refers to the t-ratio value.  ,  ,   and  are 

Breush-Godfrey Serial Correlation Lagrange Multiplier Tests, Ramsey RESET Test, Heteroskedasticity Test and Nor-

mality Test, respectively, in Panel C. These statistics are distributed in the form of chi-square variables with paren-

thesized degrees of freedom, and in the brackets are the values of probability. At the 5% significance level, the chi-

squared critical values with just one degree of freedom are 3.84, 7.82 with three degrees of freedom, and 11.07 

with five degrees of freedom. To predict economic growth with a maximum lag of 5, the ARDL cointegration method 

is applied. 

Source: Calculation by Author 

 

 

Table 3 of panel B in the Appendix reports the short-run ECM results of the shadow economy and 

other selected macroeconomic variables in affecting the Malaysia’s EG. The coefficient of one lag period 

of the AGRE variable does not affect the growth because it is statistically insignificant. The estimated 

coefficients from the second to the fifth lagged periods of the AGRE variable are statistically significant at 

the 5% level. However, they have a negative effect on growth. The variable coefficients of FDI from the 

first to fifth lagged periods have a positive effect on growth because the coefficients are statistically sig-

nificant at the 5%. The coefficients from the second to the fourth lagged periods of the SE variable are 

statistically significant at the 5% significance level and have a different direction effect on the EG. In con-

trast, the TB coefficients for the second and fifth lagged periods have a different direction influence on 

the EG and are statistically significant at different significance levels (10% and 5%). The TOR coefficients 

over the five lagged periods have a positive and negative effect on the EG and are statistically significant 

at the 10% and the 5% levels. 

The findings show that the first lagged period coefficient of the ECT is statistically significant at the 

5% level and has its negative sign. The ECT coefficient reflects the speed of correction between the two 

periods (long- and short-term) towards the equilibrium of the EG and indicates that the current period 

should correct 62% of the previous period’s disequilibrium. It confirms the idea that the selected inde-

pendent variables and the EG move together or are cointegrated over time. The adjusted R-squared indi-

cates that 78% of the Malaysian’s EG variations are attributed to its independent variables. To check the 

validation of the estimated model, Table 3 of panel C in the Appendix show that the model is free from 

any statistical problems and was specified correctly. 

  

 

3.3 Stability Test 

Finally, to assess the robustness of the estimated model and evaluate the relationship of short and 

long-run stability between the shadow economy and other selected macroeconomic variables on the EG, 
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the structural stability test of the CUSUM and CUSUMSQ tests of Brown et al. (1975) are used. Figures 1 

and 2 provide graphical representations of these two tests.  
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Figure 1. Plot of CUSUM Statistics for Malaysian EG model 

Source: Authors’ estimation 
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Figure 2. Plot of CUSUMSQ statistics for Malaysian EG model 

Source: Authors’ estimation 
 

 

From the results, the plot of CUSUM statistic based on AIC for EG is within the 5% significance level, 

indicating that the model for Malaysia’s EG has long-run stability. Similarly, the plot of CUSUMSQ statisti-

cal crosses the lines of the significance level, which means the model has an instability period from 

2007 to 2012. The instability may be attributed to the global financial crisis and its persistent effect on 
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the following periods of the economy. The results of CUSUM and CUSUMSQ may be considered by the 

policymakers in targeting sustainable growth in the Malaysian economy. 

 

 

CONCLUSION  

This study is conducted to identify the long-run relationship between the EG, which was proxied by 

the GDP and its explanatory variables of the SE, and other selected macroeconomics variables in Malay-

sia. This study applied the annual time series data starting from 1970 until 2020. The study used the 

ADF test for the stationarity analysis and adopted the ARDL bound testing to develop estimation model-

ling of the EG. The ARDL and ECM approach results verified the existence of the long- and short-run rela-

tionships between the EG and its determinants. The long- and short-run showed that all the underlying 

variables have significantly influenced the EG and can be considered the most important factors that 

stimulating a higher EG in the country, except for TB which negatively affected the growth.  

Although the driving role of the former variables in their relation to the EG in Malaysia, this study pro-

vides empirically new evidence for the policymakers in the country to strengthen the EG, thereby support-

ing the TOR and AGRE sectors. Additionally, although SE plays a significant role in driving the growth in 

the Malaysian economy, policymakers have to strictly check its negative side on the economy. Results 

reveal that the tax burden has to be revised to its lower rational rate to boost the demand side of tourism 

services in the economy, which may last to end up with the enhancement for the EG. To rely on tourism in 

motivating EG, policymakers should focus on attracting local and international tourists instead of immi-

grant workers posing as tourists by providing warm hospitality to tourists, designate as a “National Tour-

ism Year”, establish a very high-level tourism development and promotion government agency and pro-

mote the use of multiple languages among service providers. 

 

 

ACKNOWLEDGEMENTS  

The authors thank Sultan Idris Education University (UPSI), for supporting this research.  

 

 

REFERENCES 
 

Akinsola, F.A., Odhiambo, N.M. (2017), “Inflation and economic growth: A review of the international lit-

erature”, Comparative Economic Research, Vol. 20, No. 3, pp. 41-56.  

Alagidede, P., Ibrahim, M. (2017), “On the causes and effects of exchange rate volatility on economic 

growth: Evidence from Ghana”, Journal of African Business, Vol. 18, No. 2, pp. 169-193.  

Alam, M.R., Kiterage, E., Bizuayehu, B. (2017), “Government effectiveness and economic 

growth”, Economic Bulletin, Vol. 37, No. 1, pp. 222-227.  

Anidiobu, G.A., Okolie, P.I.P., Oleka, D.C. (2018), “Analysis of inflation and its effect on economic growth 

in Nigeria”,  Journal of Economics and Finance, Vol. 9, No. 1, pp. 28-36.  

Aziz, R. N. A. R., Azmi, A. (2017), “Factors affecting gross domestic product (GDP) growth in Malay-

sia”, International Journal of Real Estate Studies, Vol. 11, No. 4, pp. 61-67.  

Brown, R.L., Durbin, J., Evans, J. M. (1975), “Techniques for testing the constancy of regression relation-

ships over time’, Journal of the Royal Statistical Society, Vol. 37, No. 2, pp. 149-163.  

Chetthamrongchai, P., Somjai, S., Chankoson, T. (2020), “The contribution of macroeconomic factors in 

determining the economic growth, export and the agricultural output in agri-based ASEAN econo-

mies”, Entrepreneurship and Sustainability Issues, Vol. 7, No. 3, pp. 2043-2059.  

Chowdhury, A.H.M., Hamid, M., Akhi, R.A. (2019), “Impact of Macroeconomic Variables on Economic 

Growth: Bangladesh Perspective”, Information Management and Computer Science, Vol. 2, No. 2, 

pp. 19-22.  

Chughtai, M.W., Malik, M.W., Aftab, R. (2015), “Impact of Major Economic Variables on Economic Growth 

of Pakistan”, Acta Universitatis Danubius: Oeconomica, Vol. 11, No. 2, pp. 94-106.  



  28 

Dickey, D.A., Fuller, W.A. (1979), “Distribution of the estimators for autoregressive time series with a unit 

root”, Journal of the American statistical association, Vol. 74, No. 366a, pp. 427-431.  

Elgin, C., Oztunali, O. (2012), “Shadow economies around the world: model-based estimates”, Working 

Paper, No. 2012/05, Bogazici University Department of Economics, May. 

 Haque, MI. (2019), “Growth accounting for Saudi Arabia”, Asian Economic and Financial Review, Vol. 9, 

No. 6,pp. 691-701.  

Hertel, T., Liu, J. (2019), “Implications of water scarcity for economic growth” in Economy-Wide Modeling 

of Water at Regional and Global Scales, Springer, Australia, pp. 11-35.  

Narayan, P.K. (2005), “The saving and investment nexus for China: evidence from cointegration 

tests”, Applied economics, Vol. 37, No. 17, pp. 1979-1990.  

Nworji, I.D., Okwu, A.T., Obiwuru, T.C., Nworji, L.O. (2012), “Effects of public expenditure on economic 

growth in Nigeria: A disaggregated time series analysis”, International Journal of Management Sci-

ences and Business Research, Vol. 1, No. 7, pp. 1-15.  

Omar, M.S., Nor, A.M. (2020), “Macroeconomic Variables and Economic Growth: The Malaysian Perspec-

tives”, International Journal of Academic Research in Business and Social Sciences, Vol. 10, No. 3, 

pp. 272–280.  

Pesaran, M.H., Shin, Y., Smith, R.J. (2001), “Bounds testing approaches to the analysis of level relation-

ships”, Journal of applied econometrics, Vol. 16, No. 3, pp. 289-326.  

Puatwoe, J.T., Piabuo, S.M. (2017), “Financial sector development and economic growth: evidence from 

Cameroon”, Financial Innovation, Vol. 3, No. 1, pp. 1-18.  

Rahman, D.H.A.A., Majidi, N. (2017), “Economic Growth in Malaysia: A Causality Study on Macroeconom-

ics Factors”, Journal of Entrepreneurship and Business, Vol. 5, No. 2, pp. 61-70.  

Rasiah, R., Asirvatham, J.P., Adamu, I. (2017), “Foreign direct investment, GDP growth and trade liberali-

zation: Evidence from pioneering ASEAN members”, Journal of Economic Cooperation and Develop-

ment, Vol. 38, No. 1, pp. 97-126.  

Ridzuan, A.R., Mohd Noor, A.H., Ahmed, E.M. (2016),” ASEAN4 prospective of export-led economic 

growth”, Journal of Business Management and Economics, Vol. 7, No. 1, pp.1-12.  

Schneider, F., & Medina, L. (2018), “Shadow economies around the world: New results for 158 countries 

over 1991-2015”, Working Paper, No. 1710, Johannes Kepler University of Linz, Department of 

Economics, Linz, July.  

Tang, C.F., Tan, E.C. (2015), “Does tourism effectively stimulate Malaysia's economic growth?”, Tourism 

management, Vol. 1, No. 46, pp. 158-163.  

Tang, C. F., Tan, E.C. (2018), “Does the Source of Foreign Direct Investment Matter to Economic Growth 

in Malaysia?”, Global Economic Review, Vol. 7, No. 2, pp. 174-181.  

Ullah, F., Rauf, A. (2013), “Impacts of macroeconomic variables on economic growth: A panel data analy-

sis of selected Asian countries”, International Journal of Information, Business and Management, 

Vol. 5, No. 2, pp. 23-34.  

Vogiatzoglou, K., Nguyen, P.N.T. (2016), “Economic openness and economic growth: A cointegration 

analysis for ASEAN-5 countries”, The European Journal of Applied Economics, Vol. 13, No. 2, pp. 10-

20.  

Yacoub, Y., Lestari, N. (2019), “Causality of Economic Growth and Openness in ASEAN-5”, Journal of 

Business Economic Review, Vol. 4, No. 1, pp. 01-09.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 29 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

‘ 

 

 

Foreign Economic Activity of Russian Regions –  

Trends of the XXI Century 

 

 

YULIA V. VERTAKOVA1, YURI I. TRESHCHEVSKY2, ANNA Y. KOSOBUTSKAYA3, 

and ELENA A. OPOIKOVA4  
 

1 Professor, Southwestern State University, Kursk, Russia, e-mail: vertakova7@yandex.ru, ORCID ID: 0000-0002-1685-2625 

2 Professor, Voronezh State University, Voronezh, Russia, e-mail: utreshevski@yandex.ru, ORCID ID: 0000-0002-0039-5060 

3 Professor, Voronezh State University, Voronezh, Russia, e-mail: anna.rodnina@mail.ru, ORCID ID: 0000-0002-9013-6141 

4 PhD student, Voronezh State University, Voronezh, Russia, e-mail: oea.voronezh@yandex.ru, ORCID ID: 0000-0002-3364- 

  0317 

 

A R T I C L E  I N F O   A B S T R A C T  

Received August 20, 2021 

Revised from September 20, 2021 

Accepted October 20, 2021 

Available online June 15, 2022 

 Target. Assess the level and features of the foreign economic activity of the 

regions of Russia in 2000-2018, characterized by different economic and 

political conditions. Research methods. The study used cluster, comparative 

and logical analysis. The combination of these methods made it possible to 

group the indicators of foreign economic activity of Russian regions in three 

aspects: temporal, spatial and functional. Results. Most regions of Russia 

have insignificant volumes of foreign economic activity, regardless of the 

state of the economic and political environment. The main volumes of for-

eign economic activity are concentrated in a limited number of regions - 

from 8 to 13 in different years. During the entire period, the separation of 1-

3 regions of the most developed cluster (Moscow region, St. Petersburg, 

Tyumen region) from other regions, including those included in the leading 

clusters of the second and third level, is clearly expressed. The most signifi-

cant types of activity in 2000-2005 for ensuring leadership in foreign eco-

nomic relations: export to the CIS countries and far abroad. Subsequently, 

the import of technology, technical services and foreign direct investment 

increased in importance. In 2018, the importance of certain types of foreign 

economic activity to ensure leadership is leveled. 
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INTRODUCTION 

In scientific research it has been established that the external economic relations of systems of mac-

ro- and meso-levels are influenced by trends in the economy and politics at the global level (Freire, 2019; 

Head and Mayer, 2010; Dorin et al., 2016; Kasťakova and Bebiakova, 2016; Conrad, 2020; Diabaté et 

al., 2020). The whole complex of economic and political relations between specific countries and their 

groups is essential (Kuzmina et al., 2020; Timokhin, 2019; Gazi, 2021; Sağlam, 2018). For Russian re-
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gions, spatial transformation is essential (Bitarova et al., 2020) and differentiation of socio-economic 

development, including in the innovation sphere (Endovitsky et al., 2020).  

Some provisions characterizing the author's approach to the study of foreign economic activity in the 

regions were presented by us earlier (Treshchevsky et al. 2020). 

 

 

1. METHODOLOGY 

For the analysis, the period from 2000 to 2018 was adopted.Statistical data are presented in years 

characterized by different economic and political conditions (2000, 2005, 2009, 2012, 2018). Initial 

information on foreign economic activity in the regions of the country was obtained from official statisti-

cal sources. (Goscomstat Rossii, 2002; 2003; 2004; 2005; 2006; 2007; 2008; 2009; 2010; 2011; 

2012; 2013; 2014; 2015; 2016; 2017; 2018; 2019). 

As analyzed indicators, two are taken, reflecting the level of economic development of the regions: 

Var1 – gross regional product (GRP) и Var2 – GRP per capita. The development of foreign economic ac-

tivity is characterized by indicators: Var3 – export to the countries of the Commonwealth of Independent 

States (CIS); Var4 – export to non-CIS countries; Var5 – import from CIS countries; Var6 – import from 

non-CIS countries; Var7 – export of technologies and services of a technical nature; Var8 – import of 

technologies and services of a technical nature; Var9 – foreign direct investment (inflow). 

Cluster analysis was carried out using a generally accepted method (Hartigan and Wong, 1979; 

Mandel, 1988). Traditionally, in the cluster analysis of Russian regions, from 5 to 7 virtual clusters are 

recorded, which make up rather homogeneous groups. This circumstance has been repeatedly noted in 

scientific research, including in relation to foreign economic activity (Abdalhussain et al., 2015). In the 

presented study, good results were also obtained for dividing Russian regions into five clusters according 

to the F-criterion and p-criterion. Traditionally excluded from the analysis is the city of Moscow, which is 

very different from other regions in terms of most parameters of socio-economic activity. Separately, in 

order to avoid double counting, the regions of the “second level” included in larger ones (autonomous 

districts of the Arkhangelsk and Tyumen regions) were not considered. The regions for which there are no 

data for the entire analyzed period are excluded from the calculations. 

Virtual clusters are ranked from A (best) to E (worst). Given the small number of regions that make 

up the leading groups, clusters "A", "B", "C" are considered as leaders in foreign economic activity. 

 

 

1. RESULT OF RESEARCH AND DISCUSSION  

The most developed from the point of view of the general level of economic development and the 

state of foreign economic activity, cluster "A" during the analyzed period changed its configuration. At the 

beginning of the analyzed one (2000, 2005), it included only one region - the Tyumen region. Subse-

quently, the cluster was supplemented by the Moscow region and the city of St. Petersburg. This, of 

course, affected the values of general economic indicators and the results of foreign economic activity 

(Table 1, Figure 1). 

 

https://www.scopus.com/authid/detail.uri?authorId=57207918064
https://www.scopus.com/authid/detail.uri?authorId=57200071919
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Table 1. Average normalized values of indicators of cluster "A" by years 

Indicators 
Average normalized values of indicators by years (units) 

2000 2005 2009 2012 2015 2018 

Var1 1 1 0,68118 0,667534 0,558063 0,697342 

Var2 1 1 0,526012 0,532645 0,271366 0,521344 

Var3 1 1 0,732550 0,768836 0,978251 0,758449 

Var4 1 1 0,470962 0,464753 0,564825 0,685194 

Var5 0,162776 0,069140 0,253461 0,276023 0,914968 0,487993 

Var6 0,925422 0,059626 0,616474 0,641475 0,888697 0,648501 

Var7 0,051439 0,470757 0,495474 0,455662 0,545941 0,359950 

Var8 0,228319 1 0,492487 0,468259 0,268411 0,664484 

Var9 0,154341 0,193301 0,534854 0,744173 0,622796 0,780426 

Sum  5,522295 5,792824 4,803453 5,019359 5,613318 5,603682 

Source: author's research 

 

 

 

Figure 1. Average normalized values of indicators of cluster "A" by years. 

Source: author's research 

 

 

As can be seen from the data presented in Table 1 and Figure 1, the cluster indicators in 2000, 

20005 actually reflected the state of the economy and foreign economic activity of one region - the Tyu-

men region. Hence - the highest level of GRP and GRP per capita and export to the countries of near and 

far abroad. The sum of the normalized indicators of cluster "A" in this period exceeds five units (with the 

maximum possible value of 9 units). 

One of the features of the development of foreign economic relations of this period is a sharp in-

crease in the share of imports of technology and services of a technical nature in 2005. At the same 

time, the share of imports from the CIS and non-CIS countries is sharply decreasing. 

The global economic crisis of 2008-2009 led to the spatial and functional diversification of the 

economy of the leading regions of Russia - the Moscow Region and St. Petersburg were included in the 
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cluster-leader. This led to a sharp increase in the share of foreign direct investment in the regions of the 

cluster for all subsequent periods. Some decrease occurred in 2015, but recovered in 2018. The share 

of imports from non-CIS countries increased significantly in the crisis year. Moreover, in 2015 it reached 

the highest value for all analyzed years. The same applies to imports from the CIS countries - in 2015 it 

reached almost the maximum possible value. 

The general trend for the entire analyzed period is the equalization in 2018 of the shares of various 

types of foreign economic activity. The cluster's weakest position is the export of technologies and tech-

nical services. 

Cluster B unites the second most developed group of regions that are leaders in economic develop-

ment and foreign economic activity. The composition of the cluster changes in different years. In 2000, it 

included the Murmansk, Nizhny Novgorod, Samara, Novosibirsk regions, St. Petersburg, Krasnodar Terri-

tory; in 2005 - Belgorod, Moscow, Rostov, Chelyabinsk regions, St. Petersburg; in 2009 - Belgorod, Ros-

tov, Orenburg, Chelyabinsk regions; in 2012 - Kaluga, Leningrad regions, Krasnodar Territory, Krasno-

yarsk Territory; in 2015, the composition was reduced to two regions: Tyumen and Sakhalin regions; in 

2018, the composition became the widest for the entire analyzed period and included the Leningrad, 

Rostov, Nizhny Novgorod, Samara, Sverdlovsk, Chelyabinsk, Kemerovo regions, the Republic of Ta-

tarstan, Krasnodar, Krasnoyarsk Territories.  

The results of general economic and foreign economic activity of cluster "B" are presented in table 2 

and figure 2). 

 

 
 

Table 2. Average normalized values of indicators of cluster "B" by years 

Indicators 
Average normalized values of indicators by years (units) 

2000 2005 2009 2012 2015 2018 

Var1 0,203805 0,192496 0,159448 0,194577 0,568452 0,219681 

Var2 0,211025 0,149190 0,197985 0,256221 0,971868 0,189620 

Var3 0,135654 0,280819 0,268414 0,119369 0,227535 0,392455 

Var4 0,091154 0,084559 0,070992 0,143451 0,906299 0,288785 

Var5 0,219293 0,585660 0,801234 0,064045 0,023087 0,188062 

Var6 0,080778 0,357725 0,054839 0,137564 0,079151 0,105365 

Var7 0,662013 0,266455 0,011236 0,190755 0,434070 0,072781 

Var8 0,191785 0,051366 0,033225 0,730676 0,500555 0,313721 

Var9 0,238774 0,075759 0,035927 0,094179 0,788434 0,186445 

Sum  2,034278 2,04403 1,633298 1,930839 4,49945 1,956914 

Source: author's research 
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Figure 2. Average normalized values of indicators of cluster "B" by years. 

Source: author's research 

 

 

The data presented in Table 2 and Figure 2 lead to the following conclusions. Despite belonging to 

the group of leaders, cluster "B" is more than twice inferior to cluster "A" in terms of the general level of 

development of foreign economic activity. The only exception is 2005, when the cluster included two 

regions with a high level of development of foreign economic relations - the Tyumen and Sakhalin re-

gions. This year, cluster "B" approached cluster "A" in terms of the sum of normalized indicators. 

Belonging to the leading group was provided in cluster "B" in 2000 by the export of technologies and 

services of a technical nature. However, this was the result of a general low level of development of this 

form of foreign economic relations in most regions of Russia. In 2005, there was a certain diversification 

of relatively developed types of foreign economic activity; imports from the CIS countries intensified to 

the greatest extent. The crisis year 2009 led to the further expansion of this type of activity in the regions 

of cluster "B". 

In 2012, the leadership of the cluster was largely ensured by the import of technologies and services 

of a technical nature. In 2015, two developed regions (Tyumen and Sakhalin regions), which were at that 

time in cluster "B", achieved a high position due to most types of economic, including foreign economic 

activity. The weaknesses of the foreign economic were: export-import relations with the CIS countries and 

imports from non-CIS countries. In 2018, the structure of the sub-leader cluster was leveled not only in 

the spatial aspect (10 economically developed regions), but also in the functional aspect - the relative 

level of development of foreign economic activity became more homogeneous. A low level of develop-

ment is characteristic of the import from non-CIS countries and the export of technologies and services of 

a technical nature. 

The leading cluster of the third level, like the two previous ones, is not numerous. It included: in 

2000 - Belgorod, Moscow, Rostov, Orenburg, Sverdlovsk, Chelyabinsk regions; in 2005 - Omsk, Sakhalin 

regions; in 2009 - Sakhalin Region, Chukotka Autonomous Okrug; in 2012, the composition is as wide as 

possible - Belgorod, Volgograd, Rostov, Nizhny Novgorod, Orenburg, Samara, Sverdlovsk, Chelyabinsk, 

Kemerovo regions, Republic of Bashkortostan, Republic of Tatarstan, Perm Territory; in 2015 - the Re-

public of Bashkortostan, the Republic of Tatarstan, Samara, Sverdlovsk, Chelyabinsk, Kemerovo regions; 

in 2018 - the Republic of Sakha (Yakutia), Magadan, Sakhalin regions, Chukotka Autonomous Okrug. 

Indicators of the development of cluster "B" are presented in Table 3 and Figure 3. 
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Table 3. Average normalized values of indicators of cluster "B" by years 

Indicators  
Average normalized values of indicators by years (units) 

2000 2005 2009 2012 2015 2018 

Var1 0,192921 0,077113 0,076203 0,195668 0,231556 0,062519 

Var2 0,166248 0,251979 0,946999 0,217643 0,169369 0,636270 

Var3 0,175404 0,129449 0,000299 0,350017 0,691351 0,015683 

Var4 0,091615 0,134503 0,121227 0,120011 0,446017 0,197975 

Var5 0,687973 0,056124 0,000323 0,253358 0,302873 0,000440 

Var6 0,053308 0,132420 0,029566 0,050876 0,075596 0,010620 

Var7 0,031940 0,009746 0,037102 0,084602 0,051836 0,000229 

Var8 0,020505 0,015629 0,008022 0,112172 0,103160 0,035456 

Var9 0,069885 0,905317 0,277438 0,066170 0,063295 0,090708 

Sum  1,489798 1,71228 1,497177 1,450517 2,135053 1,049899 

Source: author's research 

 

 

 

Figure 3. Average normalized values of indicators of cluster "C" by years. 

Source: author's research 

 

 

As can be seen from the data presented in Table 3 and Figure 3, the overall level of economic devel-

opment and foreign economic activity is slightly lower than that of cluster "B". In 2000, a relatively high 

level of foreign economic activity was ensured by imports from the CIS countries. In 2005, the leadership 

ensured the inflow of foreign direct investment, which we associate with the implementation of large 

international projects in the Sakhalin Oblast. In 2009, the foreign economic activity of the cluster is poor-

ly expressed, a rather high position is due to the presence of GRP per capita in the composition of indica-

tors, which is traditionally high in the Far Eastern regions. 

The expansion of the composition of economically developed regions included in cluster "C" in 2012 

led to the diversification of "sources of foreign economic activity." Most of them are relatively developed, 

with the exception of imports from non-CIS countries, exports of technologies, technical services, and 

foreign investment. Foreign policy and accompanying economic processes in 2015 retained a low level of 

development of imports from non-CIS countries, exports of technologies and services of a technical na-

ture, and foreign investments. The role of exports to the CIS countries and far abroad has increased. In 
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2018, the cluster was represented by four Far Eastern regions. The high position of the cluster is due to 

the volume of GRP per capita. In fact, the only developed type of foreign economic activity is export to 

non-CIS countries.  

Clusters "D" and "E" do not have any developed types of foreign economic activity (Figures 4, 5). 

 

 

Figure 4. Average normalized values of indicators of cluster "D" by years. 

Source: author's research 

 

 

 

Figure 5. Average normalized values of indicators of cluster "E" by years. 

Source: ??? 

 

 

The configuration of clusters "D" and "E" demonstrates an unstable level of economic development 

of the regions as a whole (Var2) and insignificant volumes of foreign economic activity in most regions of 

the country, regardless of the state of the economic and political situation. 
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CONCLUSION 

Most regions of Russia have insignificant volumes of foreign economic activity, regardless of the 

state of the economic and political environment.  

The main volumes of foreign economic activity are concentrated (excluding Moscow, which was ex-

cluded from the analysis due to the extremely high excess of economic, including foreign economic activ-

ity, over the results of other regions of the countries) in a limited number of regions. During the period of 

favorable market conditions in 2000-2005, their number decreased from 13 to 8 regions. 

The crisis year of 2009 practically did not change the number of developed regions (9 regions), while 

the concentration of foreign economic activity in the most developed regions (Moscow, Tyumen regions, 

St. Petersburg) and the Far Eastern regions (Sakhalin region, Chukotka Autonomous Okrug) increased.  

In the “calm” 2012, the number of regions characterized by increased activity in foreign economic 

activity increased to 19, in the crisis year of 2015 it decreased to 11. In 2018, it increased again and 

amounted to 17 units. 

The most significant types of activity in 2000-2005 for ensuring leadership in foreign economic rela-

tions: export to the CIS countries and far abroad. By 2005, the import of technologies and services of a 

technical nature also becomes significant. The global economic crisis of 2008-2009 increased the role of 

foreign direct investment and imports from non-CIS countries. In the future, while some fluctuations per-

sisted with changes in the economic and political environment, the importance of these types of activi-

ties for ensuring leadership in foreign economic activity remained. In 2018, there is an equalization of 

the importance of certain types of foreign economic activity to ensure leadership. The exception is the 

export of technologies and services of a technical nature. 

During the entire period, the separation of 1-3 regions of the most developed cluster (Moscow re-

gion, St. Petersburg, Tyumen region) from other regions, including those included in the leading clusters 

of the second and third level, is clearly expressed. 
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 Creation of the effective managerial decision on the development of the 

export and import potential of the region is mainly based on the analytical 

basis, which is set up in the result of monitoring of this potential, namely the 

system of indicators. The system of indicators is determined by the official 

statistics in the relevant country and should take into account the content 

of the export and import potential. Critical analysis of the relevant scientific 

works of different scholars on the content of the export and import potential 

shows that the export and import potential should be considered as a set of 

real opportunities and the ability to operate in an effective manner within 

the environment; the structure of the region’s potential is composed of 

resource, organizational, managerial and functional potentials, where the 

resource potential plays a key role; the form of manifestation of the poten-

tial as the result of activity is formation, realization and development; the 

potential’s development level depends on the size and the quality of its 

crucial elements and components. The authors recommend to calculate the 

indicator of the amount of the resource potential of the region as the ratio 

of the available number of elements of the resource potential in the region 

to the total number of elements of the resource potential in the country 

concerned. The article proves the logic of the stages on the monitoring of 

development and realization of the export and import potential of the re-

gions. 
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ested in the equal development of its regions, in the equal potential of its regions and such regions take 

an active part in the economic and trade relations with subjects of international business. Formation, 

realization and development of the export and import potential of the region are considered to be com-

plex processes that are inherent in many countries, especially countries with transformational econo-

mies, where their foreign economic activity and policy have become conditions for economic and political 

self-determination and a ticket to the world economy. 

Management of the export and import potential is mainly dependant on the objective and reliable in-

formation on it. The level of the export and import potential shall be registered, identified and analyzed in 

a timely and regular manner and the problems which arise in the processes should be eliminated and 

prevented in a timely manner, i.e. to monitor. Monitoring is considered to be one of the key components 

of the managerial system, nevertheless its theoretical and methodological levels remain insufficiently 

formed in order to be duly implemented into the practical activities of the regions, i.e. into the managerial 

system of the mezolevel. Clarification on the content of the notion «export and import potential» and ade-

quate reflection of this notion within the indicator’s system should be made. Taking into consideration all 

the mentioned-above, there is a necessity both in monitoring and formulation of the managerial decision 

on the potential.  

 

 

1. LITERATURE REVIEW 

All developing county face with the problems on the export and import potential (Yang et al., 2020). 

Moreover, a vast number of scholars pay their attention to such problems. S. Abbas and A. Waheed 

(2015) examined attempts to investigate the macroeconomic behaviour of export flow and export poten-

tial of Pakistan with its bilateral trading partners employing the augmented gravity model. These scholars 

offered a model the results of which show that Pakistan’s export is positively determined by its supply 

capacity and partner country’s demand potential as well as market size, whereas negatively determined 

by the geographical distance. A. Abdimomynova (2018) proposals to implement the approach of forming 

regional innovative export-oriented structure of the economy, that should be based on the «Comparative 

advantage» analysis of the region and modern regional scientific competence on creating products in 

demand in the international market (export potential), as well as «Comparative disadvantage» analysis of 

the region, which are particularly manifested under eliminating the consequences of economic crisis, 

Structurally perspective sectors allocation («regional growth poles») to increase the export potential and 

structurally unviable branches. L. An et al. (2017) in their work set out the model to separate the direct 

and indirect impact of an export tax rebate on the intensive margin of firm-level export sales at the sub-

national level. The direct impact of the rebate is associated with a reduction of an exporting firm's varia-

ble costs, while the indirect impact manifests itself through higher regional wages as a result of in-

creased demand for local labor. 

The working assumption D. Christopoulos (2014) is that elite social capital and trust between elite 

groups reflect on the regional development record. He found out the association between levels of gross 

domestic product and the propensity of elites to act in concert. P. Deng et al. (2013) in the process of 

examination of the problems on the development of the potential of a region stressed a structural equa-

tion modeling (SEM) approach was employed to test a hypothesized model concerning ports and their 

regional economy and the results indicated that port supply had a positive effect on port demand. In ad-

dition, the findings indicated that value added activity in port had a positive effect on the development of 

regional economy. K.R. et al. (2019) characterise this resource base at the county level, disaggregating it 

by material type and spatially constraining it to ensure biodiversity conservation. Scholars set out various 

scenarios of the industry development and domestic market dynamics. A.C. Jordaan (2015) sings both a 

static and a dynamic augmented gravity model. Sectors with export potential are identified, whether 

these are reliable and stable is considered, that made it possible for the largest export potential to in-

clude the apparel sectors as well as the basic metals, communication, furniture, glass, iron, leather, mo-

tor, paper and printing sectors. 

M. Seifullaeva and V. Kapicin (2001) when examining the export potential of a region put in the 

foundation the resource basis and the state of economy that provide a region concerned with scientific, 
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technical, manufacturing, social and cultural development which help to achieve sustainable growth 

rates regarding the export production and a high standard of living taking into account current and pro-

jected market conditions. V.P. Mykhailovsky (2006) states that the export potential of the territory is con-

sidered to be the main potential resource in facilitating the effectiveness of the international trade in the 

region that should be described with the help of the system of quantitative and qualitative indicators that 

characterize the region from the point of its position within the world product markers and the possibility 

of obtaining the maximum currency earnings in the long-term perspective. The scholar considers that the 

international economic potential should be determined by the viability of produced in the region goods 

and services at the international market and by the opportunities of application of technological, labor, 

integral, natural and other resources of the territory in the structure of the international cooperative links. 

The degree of realization of the international economic potential of the region is characterized by the 

state of its export complex. It should be emphasized that the author replaces one concept with another: 

the export potential with the internal economic potential. In the opinion of T.O. Baban (2012) the interna-

tional economic potential is a broader concept which is not only limited by the export opportunities, but 

also includes opportunities for cooperation with foreign partners, fulfilment of the foreign exchange, 

banking, insurance and other operations related to the international business. The scholar emphasizes 

that manufacturing still precedes exports, not the other way around. Thus, many scholars truly believe 

that the export potential is the ability to produce competitive products, without mentioning the possibility 

of selling the product for the application of the export potential. 

E.A. Jackson and M. Jabbie (2020) stress that the balance of benefits is mainly tilted to developed 

countries, reinforced by the fact that developing countries have been importing more and exporting less 

to these countries – a reflection of the under-developed state of their industrial sector, which is evident 

in their export of mainly unrefined or primary products, with little or no value addition taking place. This 

gives attestation to the presence of an insignificant import substitution-oriented manufacturing activity in 

such countries, which have rendered them heavily reliant on imports for their survival – by extension 

making them highly susceptible to external risks and shocks. The procedures of import substitution play 

a crucial role in the process of the development of the export and import potential. Detailed analysis of 

the role of the procedures of import substitution may be found in the scientific work of R.A. Aregbeshola 

(2017) who argues that the import substitution industrialisation (ISI) policy helps to catalyse the 

industrialisation process of these five countries, with the effects being more convergent in the short run. 

B.A. Kheyfets & V.Y. Chernova (2019) offer to solve the problems on the basis of a system for assessing 

the efficiency and monitoring the results of import substitution policy as a component of structural policy 

aimed at the modernization of the Russian industries and manufacture of competitive products. The ob-

tained method can be used to substantiate decisions related to the development of import substitution 

projects. 

Thorough analysis of the mentioned-above scientific works shows that in the suggested theories and 

concepts the attention is only limited to the export component of the potential, when the import compo-

nent has not been examined by the scholars at all. It should be emphasized that in general terms the 

theory of the potential in the economy is far from the ideal one. In the scientific works of L.M. Malyarets 

& I.P. Otenko (2007, 2019) the theory of the protentional has been examined. It has also been stressed 

that the potential should be classified on the basis of the following features: the level of management 

(global, national, sectoral, regional, macro, mezzo, and microlevels); types of management (strategic, 

tactical, operational, situational); structure of elements (labor, personnel, human, resource, technical, 

technological, financial, information); types of activity (production, economic, innovation-investment, 

marketing, export-import, logistics); functions (managerial, organizational); forms of manifestation (for-

mation, application, development). To clarify the substantive essence of the export and import potential 

of the region, its conceptual basis should be analysed in the modern economic conditions, namely: inter-

pretation of the potential as a set of real opportunities and ability to live effectively in the environment; 

understanding the structure of the potential of the region (resource, organizational, managerial, func-

tional, where resource is the main one); taking into account the form of manifestation of potential as the 

result of the activity (formation, realization, development); determination the level of potential, which 

depends on the size and quality of its elements and components. It is proved that the potential of the 

region, particularly, export one, is influenced by the quality of its institutional environment (Kostiukevych 

et al., 2020) and infrastructure development (Tenhunen, 2019), which, in turn, affects the further 
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changes in resources structure, including labor, and overall economic growth (Oliinyk et al., 2021; 

Wulandari et al., 2020). To the functional potential of the region may be referred technical and techno-

logical potentials (Du et al., 2020). The functional potential is aimed at the following types of activity: 

production, economic, investment, innovation, marketing, export, import and logistics. Directing the po-

tential to the types of activity of economic entities forms its competencies. The elemental composition of 

the resource potential of the region is composed of labor, natural, monetary and informational resources 

that may be found within its territory. 

 

 

2. DATA AND METHODOLOGY 

It is recommended to define the export and import potential of the region as the ability to carry out 

export and import operations that take place within the territory of the region; ability to ensure a positive 

balance of export and import operations, namely to conduct effective export and import activities to form 

and reproduce the competitive position of the whole country in foreign and domestic markets. It is nec-

essary to distinguish the processes that occur with the potential: the formation, implementation and de-

velopment of potential, and, accordingly, their results, as well as to distinguish the state of potential, 

which is a static slice of the process. The results of the processes that occur with the potential depend 

on the influence of the external and internal environmental factors (Ponomarenko et al., 2017). Monitor-

ing as a functional component of the management of the export and import potential of the region is 

composed of systematic monitoring, observation, estimation, control and forecasting of states of this 

potential by instrumental, scientific, methodical and organizational means. To identify the particular 

place of the monitoring within the managerial system of the export and import potential of the region, the 

following components have been analysed: objects, main types, main functions, results of the manage-

ment, as it is shown in Figure 1. 

 

 

 

Figure 1. Management scheme of the export and import potential 

Source: own 
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Differentiation of the management functions makes it possible to set out separate tasks and types 

of the administrative activity and to stipulate the rational rules and procedures for their execution. Vari-

ous concepts on the management of economic entities prescribe the separation of different functions. 

However, the analysis of the works of the world-renowned scientists – specialists in management, makes 

it possible to specify the following management functions of the export and import potential: planning, 

forecasting, organization, management, monitoring, control, evaluation, analysis, motivation, regulation 

and adjustment. General management functions reflect the content of the main stages of the activity 

management process at all hierarchical levels. This substantiates the feasibility of such management 

functions as management of integration processes, monitoring and control of the functioning processes 

and components of the potential, regulation and adjustment of the functioning processes of the poten-

tial, estimation and analysis of the potential, organization of works on the management of functioning, 

planning and forecasting of the functioning of the potential, motivation for the activation of the function-

ing of the export and import potential.  

Monitoring the state of development of the export and import potential of regions is carried out in 

accordance with the system of indicators. Most scholars support such approach. At the same time, the 

system of indicators may be composed of different elements. Thus, under the official statistics in Ukraine 

(State Statistic Service of Ukraine), it is recommended to carry out monitoring of the state of develop-

ment of the export and import potential of regions in accordance with the following system of indicators: 

the volume of the resource potential ( 1х ); dynamics of production of cereal and leguminous crops in 

weight after cleaning and drying, thsd. centner ( 2х ); dynamics of industrial crops production volume, 

thsd. centner ( 3х ); planted area under annual and biennial agricultural crops, thsd.ha ( 4х ); labor 

productivity in agricultural enterprises ( 5х ); productivity of the workforce in enterprises that operate in 

crop production ( 6х ); productivity of the workforce in enterprises that operate in animal production ( 7х ); 

consumer price indices by region, percent ( 8х ); labour force by region (working age), thousands person 

( 9х ); number of the employees at enterprises by their size by region, total, thsd. persons ( 10х ); ILO 

unemployment, thousands person ( 11х ); migration increase (decrease), persons ( 12х ); number of R&D 

personnel by region, persons ( 13х ); the total amount of subscribers of multichannel paid TV ( 14х ); the 

total amount of the internet users ( 15х ); freight road transport by region ( 16х ); environmental protection 

expenditures by region (at current prices, thsd. UAH) ( 17х ); capital investments by regions, mln.UAH 

( 18х ). It is proposed to monitor the degree of realization of the export and import potential of Ukrainian 

regions according to the following system of indicators: net profit (loss) of large and medium enterprises 

by regions in % to the total ( 1y ); per capita gross regional product, UAH ( 2y ); regional volume of the for-

eign trade in services, net, thous USA ( 3y ); regional volume of the foreign trade in products, net, thous 

USA ( 4y ). 

One of the main decisive components of the export and import potential of the region is considered 

to be its resource component. There are many controversial recommendations for calculating the level of 

the resource potential. In this case it is recommended to calculate the indicator of the amount of the 

resource potential as the ratio of the available number of elements of the resource potential in the region 

to the total number of elements of resource potential in the country. According to the official statistics, 

there are 33 main elements of the resource potential of Ukraine, namely hard coal of ordinary, hard coal 

of ordinary, coking coal of calorific value of more than 23.865 MJ/kg (5700 kcal/kg) on wet basis free 

from ash, ssteam hard coal  of calorific value of more than 23.865 MJ/kg (5700 kcal/kg) on wet basis 

free from ash, hard coal other, brown coal (lignite), crude oil, including oil obtained from bituminous 

minerals, natural gas condensate, supplied from natural gas field, natural gas, liquified or gaseous, 

natural gas, associated gas from oil fields, iron ores and concentrates. non-agglomerated (excluding roa-

sted iron pyrites), iron ores and concentrates. agglomerated (excluding roasted iron pyrites), manganese 

ores and concentrates, including ferruginous manganese ores and concentrates with a manganese con-

tent of 20 % or more, calculated on the dry weight, ilmenite concentrate, rutile concentrate, zirconium 
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ores and concentrates, granite, crude or roughly trimmed, gypsum and anhydrite, limestone flux, limes-

tone and other calcareous stone used for the manufacture of lime or cement (excluding crushed lime-

stone aggregate and calcareous dimension stone), chalk, ilica sands (quartz sands or industrial sands), 

sands such as clayey sands; kaolinic sands; feldspathic sands (excluding silica sands, metal bearing 

sands), limestone, dolomite and other calcareous stone, broken or crushed, other broken or crushed sto-

ne, of a kind commonly used for concrete aggregates, for road metalling or for railway or other ballast 

(excluding pebbles, gravel, shingle, flint, limestone, dolomite and other calcareous stone), kaolin, not cal-

cined, fireclay, other chemical and fertiliser minerals, peat (in the conventional humidity), peat (in the 

conventional humidity) non-agglomerated fuel, peat (in the conventional humidity) non-agglomerated for 

agriculture and other purposes, salt (including denatured salt but excluding salt suitable for human 

consumption) and pure sodium chloride, whether or not in aqueous solution or containing added anti-

caking or free-flowing agents, other minerals (State Statistic Service of Ukraine). Figure 2 shows the val-

ue of the development indicator of the resource potential in Ukrainian regions in 2020; demonstrates 

different levels of the resource potential in 2020 in the regions. Figure 2 illustrates the following key re-

gions: Vinnytsya (1), Volyn (2), Dnipropetrovsk (3), Donetsk (4), Zhytomyr (5), Zakarpattya (6), Zaporiz-

hzhya (7), Ivano-Frankivsk (8), Kyiv (9), Kirovohrad (10), Luhansk (11), Lviv (12), Mykolayiv (13), Odesa 

(14), Poltava (15), Rivne (16), Sumy (17), Ternopil (18), Kharkiv (19), Kherson (20), Khmelnytskiy (21), 

Cherkasy (22), Chernivtsi (23), Chernihiv (24). 
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Figure 2. The level of development of the resource potential of Ukrainian regions in 2020.  

Source: own research. 

 

 

The highest level of development of the resource potential in Ukraine has Dnipropetrovsk, Lviv, 

Donetsk, the lowest – Kherson, Odesa, Kyiv. At the same time, the resource potential is not equal to the 

export and import potential. 

 

 

3. APPLICATION OF THE MODEL  

In order to determine the types of development of the export and import potential of the regions in 

Ukraine the cluster analysis has been applied, namely the Ward’s method, since this method provides 

with the natural classification of the objects in conjuction (Ponomarenkon & Malyarets (2009)). Figure 3 

shows the dendrogram, which provides with the opportunity to set out the types of development of the 

export and import potential of the regions. 

Figure 3 illustrates five clusters of Ukrainian regions according to the development of their export and 

import potential. In order to determine the level of development of the export and import potential of the 
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regions of each cluster, firstly, the average indicators are figured (Table 1), then the integral taxonomic 

indicator of the development is figured is figured out Pluti V (Ponomarenko & Malyarets, 2009).  
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Figure 3. The clusters of Ukrainian regions according to the development of their export and import potential in 

2020.  

Source: own  

 

 
Table 1. The average values of the development indicators of the export and import potential in clusters of the re-

gions of Ukraine 

Cluster 
1х  2х  3х  4х  5х  6х  7х  

1 0.251 36143.2 9084.04 993.4 1087.14 1169.74 886.843 

2 0.250167 12768.0 5062.41 633.0 776.875 779.158 681.033 

3 0.515 24482.3 12011.4 1323.8 831.4 728.6 1306.3 

4 0.091 18903.2 5659.45 1055.45 537.7 494.6 635.85 

5 0.3785 24336.1 8993.6 869.05 1123.2 1228.1 775.3 

Cluster 8х  9х  10х  11х  12х  13х  14х  

1 100.514 524.657 137.757 61.8714 -89.2857 493.0 50.8857 

2 100.075 506.017 128.442 61.7917 -499.833 750.917 22.0833 

3 100.2 1426.5 653.5 130.4 254.0 7679.0 143.3 

4 100.3 902.65 303.0 66.05 9608.0 1841.0 71.8 

5 100.05 1156.0 362.2 85.9 23.5 7776.5 29.1 

Cluster 15х  16х  17х  18х  I   

1 101.014 706297. 526507. 11585.7 0.487   

2 118.883 939633. 1.1183E6 8949.33 0.402   

3 264.5 1.84967E6 1.4246E7 58601.4 0.729   

4 628.9 1.57887E6 1.16563E6 27098.8 0.467   

5 210.1 2.3264E6 1.40667E6 21945.0 0.615   

Source: own research. 

 

 

The first cluster is composed of the following regions: Vinnytsya (1), Zhytomyr (5), Ternopil (18), 

Sumy (17), Khmelnytskiy (21), Chernihiv (24), Poltava (15). The second cluster is made up of Volyn (2), 

Rivne (16), Chernivtsi (23), Ivano-Frankivsk (8), Zakarpattya (6), Donetsk (4), Zaporizhzhya (7), 

Kirovohrad (10), Mykolayiv (13), Kherson (20), Luhansk (11), Cherkasy (22). The third cluster consists of 

the sole region – Dnipropetrovsk (3), the fourth cluster – Kyiv (9), Odesa (14), the fifth cluster – Lviv (12), 

Kharkiv (19). The third cluster of regions has the highest level of development of the export and import 
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potential, the fifth cluster follows the third cluster, then goes the first, the fourth and the latest on the 

basis of the particular level goes the second cluster (Figure 4). 

 

 

 
Cluster 

Figure 4. The general level of development of the export and import potential of Ukrainian regions in each cluster in 

2020.  

Source: own research. 

 

 

To sum up, the highest export and import potential in Ukraine have Dnipropetrovsk, Lviv, Kharkiv re-

gions. Vinnytsya, Zhytomyr, Ternopil, Sumy, Khmelnytskiy, Chernihiv, Poltava follow them. Figure 5 

demonstrates the dendrogram that provides us with the possibility to specify realization types of the ex-

port and import potential of Ukrainian regions. 
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Figure 5. The clusters of Ukrainian regions according to the realization of their export and import potential in 2020. 

Source: own research 

 

 

Figure 5 demonstrates five clusters of Ukrainian regions according to the level of realization of their 

export and import potential. The composition of regions in the cluster differs from the composition of 

clusters that have been obtained according to the level of development of their export and import poten-

tial.  

Table 2 illustrates the average indicator’s values of realization of the export and import potential in 

clusters of Ukrainian regions and their levels. 
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Table 2. The average indicator’s values of realization of the export and import potential in clusters of Ukrainian  

               Regions 

Cluster 
1y  2y  3y  4y  II 

1 69.2077 68278.8 28873.8 71434.4 0.531 

2 72.7333 116046. 11578.0 1.91887E6 0.645 

3 51.3 34089.0 -5593.24 1.04454E6 0.347 

4 74.22 78373.4 293176. -216968. 0.679 

5 73.4 123216. 62575.5 -1.40804E6 0.503 

Source: own research. 

 
 

The first cluster is composed of Vinnytsya (1), Volyn (2), Cherkasy (22), Zhytomyr (5), Ivano-Frankivsk 

(8), Rivne (16), Kherson (20), Ternopil (18),  Kirovohrad (10), Chernihiv (24), Sumy (17), Khmelnytskiy 

(21), Chernivtsi (23) regions; the second cluster is made up of Dnipropetrovsk (3), Zaporizhzhya (7), 

Poltava (15) regions; the third cluster consists only of two regions: Donetsk (4) and Luhansk (11); the 

fourth cluster – Zakarpattya (6), Mykolayiv (13), Kharkiv (19), Lviv (12), Odesa (14); the fifth cluster – 

Kyiv (9). The fourth cluster of regions has the highest level of realization of the export and import poten-

tial, the second cluster follows the fourth cluster, then goes the first one, the fifth one, when the third 

cluster occupies the last place (Figure 6). Thus, the export and import potential is mostly realized in 

Zakarpattya (6), Mykolayiv (13), Kharkiv (19), Lviv (12), Odesa (14) regions and then in Dnipropetrovsk 

(3), Zaporizhzhya (7), Poltava (15) regions. 

 

 

 
Cluster 

Figure 6. The general level of realization of the export and import potential of Ukrainian regions in each cluster in 

2020 

Source: own research 

 

 

To this end, for the country the particular significance plays those regions, where the export and im-

port potential has both a high level of development and a high level of realization. Such type of region’s 

potential has a national significance and investment attractiveness. In Ukraine Kharkiv, Dnipropetrovsk, 

Lviv, Poltava, Odesa and Zaporizhzhya regions have a national significance. Vinnytsya, Zhytomyr, Ter-

nopil, Sumy, Khmelnytskiy, Chernihiv, Poltava regions follow them. In these regions there is a close rela-

tionship between the development of the export and import potential and its realization. The close rela-

tionship between the development of the export and import potential and the level of its realization indi-

cates the effectiveness of management of this potential in the region and this is the main reason why 

they are attractive for foreign investors. Applying the mathematical method of canonical analysis, the 

model of the relationship between the development of the export and import potential and its realization 

of the six regions of Ukraine has the following form: 
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The canonical correlation coefficient is almost one, which proves the existence of a functional mech-

anism for the relationship between the components of potential development and its realization. The 

close relationship between the components of the development of potential is provided by the rating of 

the influence of the following factors: number of the employees at enterprises by their size by region, 

total, thsd. persons ( 10х ), labour force by region (working age), thousands person ( 9х ); capital invest-

ments by regions, mln.UAH ( 18х ), environmental protection expenditures by region (at current prices, 

thsd. UAH) ( 17х ), labor productivity in agricultural enterprises ( 5х ) and realization - per capita gross re-

gional product, UAH ( 2y ), net profit (loss) of large and medium enterprises by regions in % to the total 

( 1y ), regional volumes of the foreign trade in goods, balance, thous. USD ( 4y ). Thus, indicated above 

development factors of the export and import potential provide results of its realization and such type of 

the potential facilitates the economic growth of the country and its national wealth. 
 

 

4. FURTHER CONSIDERATIONS AND DISCUSSION 

Of course, each region in the country has its own differences, so to ensure the effective development 

of each region it is necessary to determine the export and import potential and develop programs for the 

effective use of its potential. These programs should be based on the results of monitoring the export 

and import potential of the region, which is carried out in accordance with the appropriate system of indi-

cators. The composition of the system of indicators may vary, subject to the system of statistics that is in 

force in a corresponding country. 
 

 

CONCLUSIONS 

In the process of determining the particular level of realization and development of the export and 

import potential of the region the level of the resource potential of the region plays a vital role. It is highly 

recommended to calculate the indicator of the amount of the resource potential of the region as the ratio 

of the available number of structural elements of the resource potential of the region to the total number 

of elements of the resource potential of the country. 

It is proposed to carry out the process of monitoring of the development and realization of the export 

and import potential of the country's regions in the following sequence: 1) set up a system of indicators 

of the export and import potential of the regions; 2) clustering of the regions according to the system of 

development indicators; 3) specify clusters of development of the export and import potential of the re-

gions in the country, their current level; 4) clustering of the regions in accordance with the system of indi-

cators of realization of the export and import potential; 5) specify the clusters of realization of the export 

and import potential and their level; 6) identify the regions with the effective management of the export 

and import potential; 7) define the types of the export and import potential of the regions in the country; 
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8) systematize the monitoring results in order to develop the managerial decision on the equal develop-

ment of the country's regions. 
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 The growth-unemployment relationship is widely discussed in scientific 

literature. However, there is a lack of research analysing the variation of 

Okun‘s coefficient across economic sectors, especially considering gender 

and age characteristics. The aim of this article is to investigate the non-

linear impact of sectoral output growth on age- and gender-specific unem-

ployment over the business cycle. We apply the first-differenced specifica-

tion of Okun‘s Law to estimate heterogeneous coefficients across economic 

sectors: agriculture, manufacturing, services and construction, over the 

business cycle, also accounting the sector’s size which depends on the 

share of the sector’s output. The research results indicate varying unem-

ployment sensitivity across the main economic sectors. We have found that 

unemployment is affected the most by the output changes in the service 

sector. Measuring the response of gender specific unemployment, we found 

that the changes in construction sector has more significant impact on 

male than female. Youth unemployment sensitivity is higher to the output 

changes in service, industry and construction sectors. Our findings imply 

that policies targeting specific sectors can be more efficient in reducing 

unemployment and highlight the importance for fiscal and monetary poli-

cymakers to know how sensitive is unemployment rate to output changes of 

various sectors. 
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INTRODUCTION 

The low unemployment level is one of the fundamental concerns of macroeconomic policy. Due to 

the Great Recession, the unemployment level soared up in some European Union (EU) countries, while in 
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others, it barely increased. The labour markets in some countries have not recovered from this economic 

downturn when faced with the new challenges posed by Coronavirus. 

The output elasticity of the unemployment rate, known as Okun’s coefficient, has received a lot of at-

tention in the literature. Extensive empirical research investigates the size of Okun’s coefficient, its varia-

tion over time and across countries. Increasingly, more detailed questions are being raised, whether unem-

ployment sensitivity to output changes is age- and gender-specific? Another particularly new branch of re-

search estimates how the response of unemployment rates to growth varies across economic sectors. The 

literature review revealed that the research scarcely discusses how the unemployment rate responds to 

the output growth in different sectors (Goto and Bürgi, 2021). Loría and Salas (2014) and Sánchez López 

(2019) estimate the response of overall unemployment to output growth covering one country and one 

sector, the construction sector in Spain and the tourism sector in Mexico, respectively. Apap and Gravino 

(2017) and Goto and Bürgi (2021), using data on individual countries, estimate and compare Okun‘s 

coefficients for various sectors. 

The abovementioned sector-specific studies do not take the age or gender of the unemployed into 

account. Contributing to limited evidence on this issue, our paper aims to measure the response of 

overall, age- and gender-specific unemployment to growth in the main economic sectors, namely 

manufacturing, services, construction, and agriculture. 

Our research provides several contributions to the limited literature on unemployment sensitivity to 

sectoral output growth. First, we investigate the effect of sectoral output growth on age- and gender-

specific unemployment rate. We distinguished youth unemployment, as Boeri and Jimeno (2015) point to 

it as the primary driver of the differences in unemployment across the EU. As Casado et al. (2015) show, 

the growth in the probability of transition from employment to unemployment over 2007-2009 was more 

significant for youth. The research on unemployment rate sensitivity to GDP growth confirms that age and 

gender impact the magnitude of Okun‘s coefficient (see for review Butkus et al. 2020). However, as far 

as we know, previous studies on Okun’s law at the sectoral level do not take demographic characteristics 

into account. 

The second contribution – contrary to earlier studies on sectoral Okun‘s Law, our paper examines 

the non-linear impact of sectoral growth on unemployment. Empirical evidence shows that overall 

unemployment is more sensitive to economic decline than to growth (see Novák and Darmo (2019) for 

the literature review). Still, there is little if no empirical evidence on how this conclusion holds when age- 

and gender-specific unemployment rates are regressed on GDP growth (Ahn et al. 2019, Butkus and 

Seputiene, 2019) or sectoral value-added growth. 

We find that the output of all four sectors is significantly and negatively related to the changes in to-

tal unemployment. Our research confirms previous findings that unemployment is most affected by the 

changes in the service sector output and that after accounting for the sector’s size, construction has the 

most significant impact on unemployment. Also, by using a specification to evaluate the reaction of un-

employment over expansion and recession periods separately, we find that youth unemployment is the 

most sensitive during periods of economic downturn. 

The rest of the paper is organised as follows: Section 2 presents a literature review. Section 3 

presents the methodology of the research, i.e., model, data and estimation strategy. Section 4 presents 

and discusses the estimation results. The last Section concludes the paper. 

 
 

1. LITERATURE REVIEW ON THE OKUN‘S COEFFICIENT AT THE SECTORAL LEVEL 

Sectoral differences in responsiveness of the unemployment rate to output growth have received 

relatively limited academic attention. The lack of data on unemployment at the sectoral level is the main 

obstacle for the research on sector-specific Okun’s Law. Arias-Vazquez et al. (2012), Loría and Salas 

(2014), Apap and Gravino (2017), Sánchez López (2019), Goto and Bürgi (2021) are among few who 

investigated how total unemployment responds to the output growth of a specific sector. 
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Arias-Vazquez et al.’s (2012) cross-country analysis provided little evidence that besides mining and 

utilities, growth in separate sectors significantly impacted changes in unemployment. Growth in the min-

ing and utilities sector appears to harm labour markets by reducing employment and increasing unem-

ployment. Analysis at a more aggregated level showed that the growth of high-productivity sectors is as-

sociated with an increase in the unemployment rate. In contrast, the development of low-productivity 

sectors significantly reduces unemployment. 

Loría and Salas (2014) and Sánchez López (2019) applied the first-difference Okun’s Law model to 

estimate the response of overall unemployment to output growth in the construction sector in Spain and 

tourism sector in Mexico, respectively. Loría and Salas (2014) included squared growth term in the mod-

el specification and found that growth rates above 7.38 % have a negative marginal impact on unem-

ployment. Apap and Gravino (2017) showed that in Malta, output growth in the services sector has a 

more significant effect on both the total and youth unemployment rate than the growth in the manufac-

turing industry. 

Goto and Bürgi (2021) applied the reported data on the previous occupation of the unemployed to 

allocate them to specific sectors and calculated sector-specific unemployment rates. With data for the 

US, the UK, Switzerland, and Japan, they estimated Okun‘s coefficients for various sectors. Point esti-

mates for the manufacturing industry were higher than those for services across all countries, except 

Japan. Results showed that unemployment reacts strongly to output fluctuation in cyclical sectors, such 

as manufacturing, construction, wholesale and retail trade. 

In the academic literature, the focus on age- and gender-specific unemployment sensitivity to eco-

nomic growth has increased since the Great Recession. Empirical research (for the review see Butkus et 

al. 2020) clearly shows higher youth unemployment sensitivity to economic growth than that for adult, 

while the comparison of Okun’s coefficient for males and females gives no consensus. 

As far as we know, studies on age- and gender-specific unemployment elasticity to output do not 

consider assessments at the sectoral level. Apap and Gravino’s (2017) research is one of the first at-

tempts to investigate Okun’s coefficient for youth in different sectors. The findings show that youth un-

employment in Malta is more sensitive to output growth in services than in the manufacturing sector. 

 

 

2. MODEL AND THE DATA 

We generate estimates of the strength of the relationship between output growth and changes in the 

unemployment rate, using the difference version of Okun’s Law (Okun, 1962) for a panel of countries: 

 

where ΔUi,t is the percentage point change of the unemployment rate in country i between period t and t-

1. ΔYi,t is the percentage change of the real output between period t and t-1. β (usually referred to as the 

Okun’s coefficient) shows the elasticity of the unemployment with respect to output. α shows the change 

in unemployment when there is no change in output. θt represents unobserved time-varying effects 

common to all countries which are modelled using time dummies, and Δεi,t is the idiosyncratic error that 

changes over time and varies across countries. Since Eq. (1) is a first-differenced equation of an unob-

served effects model, the unobserved country-fixed effects do not appear in Eq. (1) because they have 

been “differenced away”. 

We aim to examine how the heterogeneous growth in economic sectors are transmitted to changes 

in the unemployment rate by estimating a modified specification of Okun’s equation. Following Anderton 

et al.’s (2014) disaggregation method used to disaggregate output growth by its expenditure compo-

nents, and similar to Apap and Gravino (2017) we disaggregate output growth in terms of various eco-

nomic sectors using the following approximation: 
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where s represents four economic sectors: agriculture (agr), industry (ind), construction (con) and service 

(ser), ΔYs,i,t is the gross value-added growth in sector s. 

Allowing for the parameter β to vary across sectors, Eq. (1) can then be rewritten as follows: 

 

where βs measures the reaction of the unemployment to output growth in sector s.  

represents the time-varying share of sector s in the country’s economy. Parameter βsφs shows the re-

sponsiveness of the unemployment with respect to an output change in each of the four sectors. Param-

eter βs is the weighted β-coefficient. We get βsφs estimates by regressing unemployment change on out-

put change in different sectors, i.e. ΔYs,i,t, while βs estimates are obtained by regressing on the weighted 

output change in different sectors, i.e. φs,i,tΔYs,i,t. Hereby, we can isolate the specific unemployment re-

sponsiveness (Anderton et al. (2014) as “unemployment intensity”), βs, for the individual sector. Yet, the 

parameter βsφs is useful since it represents the individual “component elasticities”, i.e. the proportional 

reaction of unemployment to the output changes in each sector. To put it simply, the parameter βsφs 

measures the responsiveness of the unemployment to a 1% change in the output of sector s. 

Based on the results of empirical research that unemployment is more sensitive to negative rather 

than positive output change (see Novák and Darmo (2019) for the review) and to allow for the β to vary 

not just across sectors but over the business cycle as well we can re-specify Eq. (3): 

 

where ds,i,t is a binary dummy equal to 1 when output in sector s is decreasing, i.e. ΔYs,i,t<0, and 0 other-

wise. Parameter β1,s shows the reaction of the unemployment to positive output growth (expansion) in 

sector s, whereas β1,s+β2,s shows the reaction of the unemployment to output decrease (recession) in 

sector s. 

We estimate our equations using ordinary least-squares with Newey-West standard errors to mini-

mise the probability that heteroscedasticity and serial correlation could produce misleading results due 

to inefficient estimates with biased regular standard errors. 

The panel covers 28 EU countries for the period of 1995-2019. The data is collected from Eurostat. 

Table 1 shows summary statistics of model variables. 

 

 
Table 1. Summary statistics of variables 

Variable Mean S.D. Min Max 

UT Total unemployment, %. 8.7 4.3 2.0 27.5 

UM Male unemployment, %. 8.4 4.3 1.7 25.6 

UF Female unemployment, %. 9.2 4.9 2.4 31.4 

UY Youth (15-24 years old) unemployment, %. 19.6 9.7 4.6 58.3 

ΔY Change in gross value added (all NACE Rev.2 activities) at 

constant (2010) prices, % 

2.6 3.4 -15.2 25.7 

ΔYagr Change in gross value added (agriculture, forestry and 

fishing NACE Rev.2 activity A) at constant (2010) prices, % 

1.3 11.0 -45.9 54.6 

ΔYind Change in gross value added (industry NACE Rev.2 activi-

ties B-E) at constant (2010) prices, % 

2.5 6.4 -20.9 80.9 

ΔYcon Change in gross value added (construction NACE Rev.2 

activity F) at constant (2010) prices, % 

2.2 10.0 -45.6 65.9 

ΔYser Change in gross value added (services NACE Rev.2 activi-

ties G-U) at constant (2010) prices, % 

2.8 3.3 -27.9 18.2 
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3. ESTIMATES 

Table 2 represents the estimates based on Eq. (3). On the left side of the table, βsφs show the 

change in the unemployment associated with a 1% increase of output in sector s. The results show that 

the output of all four sectors is significantly and negatively related to changes in total unemployment. In 

line with Apap and Gravino (2017), we find that unemployment is most affected by the output change in 

the service sector. Its increase by 1% reduces the total unemployment rate by 0.12 p. p. In part, this is 

related to the largest share of the service sector in the economy. A minor decrease in unemployment is 

associated with an output increase in the agriculture sector, resulting from the smallest share in the 

country’s economy. 

 

 
Table 2. Estimates of Eq. (3) 

 ΔUTi,t ΔUMi,t ΔUFi,t ΔUYi,t 
φs 

ΔUTi,t ΔUMi,t ΔUFi,t ΔUYi,t 

 βsφs βs 

α 
-0.05 0.06 -0.14 -0.03  -0.07 0.03 -0.15 -0.06 

(0.22) (0.25) (0.21) (0.50) (0.22) (0.25) (0.21) (0.50) 

ΔYagr,i,t 
-0.01** -0.01** -0.01* -0.01 

0.03 
-0.19 -0.19 -0.17 -0.38 

(<0.01) (<0.01) (<0.01) (0.01) (0.12) (0.14) (0.12) (0.28) 

ΔYind,i,t 
-0.03*** -0.03*** -0.03*** -0.07*** 

0.20 
-0.08*** -0.10*** -0.07** -0.18*** 

(0.01) (0.01) (0.01) (0.02) (0.03) (0.03) (0.03) (0.07) 

ΔYcon,i,t 
-0.04*** -0.05*** -0.03*** -0.07*** 

0.06 
-0.59*** -0.70*** -0.49*** -1.15*** 

(0.01) (0.01) (0.01) (0.01) (0.08) (0.09) (0.08) (0.18) 

ΔYser,i,t 
-0.12*** -0.13*** -0.11*** -0.20*** 

0.71 
-0.19*** -0.22*** -0.17*** -0.34*** 

(0.02) (0.02) (0.02) (0.05) (0.03) (0.03) (0.03) (0.06) 

n 622 622 622 622  622 622 622 622 

R2 0.49 0.50 0.43 0.45 0.48 0.49 0.43 0.45 

*, ** and *** represent the 90%, 95% and 99% levels of significance, respectively. 

The value in the bracket represents Newey-West standard error. 

All estimates include time dummies. 

 

 

Comparing the impact of sectoral output on male and female unemployment, it can be seen that the 

output change in the agriculture sector reduces male unemployment. Still, its effect on female unem-

ployment is statistically insignificant. It is mainly due to a higher share of male labour than female labour 

in this sector. The output of the industry and service sectors has a similar impact on unemployment for 

both men and women. The construction sector’s output affects male unemployment much stronger than 

female unemployment since the construction sector usually employs more male than female. Output 

changes in the agricultural sector do not have a significant impact on youth unemployment. It could be 

related to the fact that only a small share of the young labour force works in this sector. Kharaishvili et al. 

(2017) show that young people are less involved in agricultural activities due to low wages in this sector 

and lack of motivation to study in this area since it is not prestigious among young people. The output 

changes in other sectors affect youth unemployment approximately twice as much as total unemploy-

ment. As Junankar (2016) states, most young people are employed in casual work or work on temporary 

contracts in the service or construction sectors. Also, it could be related to the lower level of education 

and skills of young people. As many employers are looking for skilled and experienced workers, young 

people are usually at the end of the employment queue. Görlich et al. (2013) state that the protection of 

young workers is generally lower. Besides, they are likely to have less experience; companies have in-

vested less in their training, so the losses laying off young workers are smaller than an experienced adult 

worker. 

The values of βsφs estimates depend on the share of the sector’s output in total gross value-added. 

The higher weight of value-added in a sector is related to the more significant impact of that sector on 

the unemployment rate. Services account, on average, for the largest share of value-added (71%). The 

average weight of industry is 20%, while agriculture and construction is 3% and 6%, respectively. After 
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accounting for the sector’s size, we found that output change in construction has the most significant 

impact on unemployment what is in line with Goto and Bürgi (2021), considering construction as a more 

cyclical sector which could lead to disproportionate job losses during recessions. It can be explained that 

this sector reacts strongly to output fluctuation. Thus, the unemployed can quickly enter this sector with 

minimal barriers. Besides, the construction sector is a labour-intensive industry. This sector has an al-

most three-times higher impact on overall unemployment than services and nearly six times bigger than 

the industry sector. 

The change in construction output has a more significant impact on male than female unemploy-

ment. It can be explained by the fact that the construction sector is one of the most gender-segregated 

sectors where males constitute the most significant workers’ share. We found that the construction out-

put change effect on youth unemployment is particularly substantial. The output change in manufactur-

ing and services affects youth unemployment almost twice as much as the overall unemployment. This 

could be related to the assumption that companies tend to lay off part-time young workers with less ex-

perience in the first place. Also, this sector is labour intensive and attracts an unskilled young labour 

force who dropped out of schools to enter the labour market. This is consistent with the previous re-

search by O’Reilly et al. (2019) and Junankar (2016). We also estimated (see Table 3) the impact of sec-

tors’ output changes on unemployment separately for economic growth and downturn periods based on 

Eq. (4). 

 
Table 3. Estimates of Eq. (4) 

 ΔUTi,t ΔUMi,t ΔUFi,t ΔUYi,t 
φs 

ΔUTi,t ΔUMi,t ΔUFi,t ΔUYi,t 

 Expansion (β1,sφs) Expansion (β1,s) 

α 
-0.37* -0.31 -0.41* -0.77  -0.47** -0.43* -0.48** -0.90* 

(0.22) (0.25) (0.22) (0.52) (0.22) (0.24) (0.21) (0.50) 

ΔYagr,i,t 
-0.01 -0.01 -0.00 -0.00 

0.03 
-0.12 -0.15 -0.07 -0.32 

(0.01) (0.01) (0.01) (0.01) (0.15) (0.17) (0.15) (0.36) 

ΔYind,i,t 
-0.02* -0.02* -0.01 -0.04* 

0.2 
-0.06** -0.07** -0.05* -0.11 

(0.01) (0.01) (0.01) (0.02) (0.03) (0.04) (0.03) (0.07) 

ΔYcon,i,t 
-0.02** -0.02** -0.02** -0.03 

0.06 
-0.28*** -0.27** -0.31*** -0.47* 

(0.01) (0.01) (0.01) (0.02) (0.11) (0.12) (0.11) (0.25) 

ΔYser,i,t 
-0.07*** -0.08*** -0.06*** -0.11** 

0.71 
-0.10*** -0.12*** -0.08** -0.16** 

(0.02) (0.03) (0.02) (0.05) (0.03) (0.04) (0.032) (0.08) 

 β2,sφs  β2,s 

ΔYagr,i,t 
-0.02 -0.02 -0.02* -0.03 

0.03 
-0.13 -0.02 -0.33 0.09 

(0.01) (0.01) (0.01) (0.03) (0.32) (0.36) (0.32) (0.75) 

ΔYind,i,t 
-0.01 -0.01 -0.02 -0.05 

0.2 
0.01 -0.04 0.05 -0.13 

(0.02) (0.03) (0.02) (0.06) (0.12) (0.13) (0.12) (0.27) 

ΔYcon,i,t 
-0.04*** -0.05*** -0.02 -0.07** 

0.06 
-0.81*** -1.14*** -0.47** -1.63*** 

(0.01) (0.02) (0.01) (0.03) (0.22) (0.25) (0.22) (0.51) 

ΔYser,i,t 
-0.24*** -0.32*** -0.17*** -0.52*** 

0.71 
-0.39*** -0.48*** -0.30*** -0.79*** 

(0.07) (0.07) (0.06) (0.15) (0.09) (0.10) (0.09) (0.20) 

 Recession (β1,sφs+β2,sφs)  Recession (β1,s+β2,s) 

ΔYagr,i,t 
-0.02** -0.02** -0.02** -0.03 

0.03 
-0.25 -0.17 -0.40 -0.23 

(0.01) (0.01) (0.01) (0.02) (0.28) (0.32) (0.28) (0.65) 

ΔYind,i,t 
-0.03 -0.03 -0.03 -0.10* 

0.2 
-0.05 -0.11 -0.00 -0.24 

(0.02) (0.02) (0.02) (0.05) (0.11) (0.13) (0.11) (0.26) 

ΔYcon,i,t 
-0.06*** -0.07*** -0.04*** -0.10*** 

0.06 
-1.10*** -1.41*** -0.77*** -2.11*** 

(0.01) (0.01) (0.01) (0.03) (0.19) (0.21) (0.19) (0.44) 

ΔYser,i,t 
-0.31*** -0.39*** -0.23*** -0.64*** 

0.71 
-0.49*** -0.60*** -0.38*** -0.96*** 

(0.06) (0.07) (0.06) (0.14) (0.08) (0.09) (0.08) (0.19) 

n 622 622 622 622  622 622 622 622 

R2 0.54 0.56 0.47 0.50 0.55 0.57 0.48 0.50 

*, ** and *** represent the 90%, 95% and 99% levels of significance, respectively. 

The value in brackets represents Newey-West standard error. 

All estimates include time and business cycle dummies 
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During the periods of expansion, the service and construction sectors significantly impact total, male 

and female unemployment. However, the estimated difference between male and female during expan-

sion periods is insignificant, as the confidence intervals (not presented here) overlap. This was also con-

firmed in the research of Butkus et al. (2020), who state that the reaction of females and males is the 

same over the periods of expansion. 

After eliminating the influence of the industry size, we found that changes in the agricultural output 

do not significantly affect unemployment. An increase of output in the service sector reduces unemploy-

ment approximately three times more than the increase in the construction output. 

Youth unemployment during expansion is reduced only by the growth of output in the service sector 

what is in line with Apap and Gravino (2017), who also confirm a stronger reaction of youth unemploy-

ment to output changes in the service sector. Our findings are consistent with the results of other studies 

(Marconi et al. 2016; Dixon et al. 2017; Dunsch 2017; Apap and Gravino, 2017; Zanin 2018; Ahn et al. 

2019; Butkus and Seputiene 2019) confirming stronger reaction of youth unemployment to output 

changes compared with other age groups. 

After eliminating the influence of the sector size, we found that total unemployment is most strongly 

affected by the output growth of the construction sector due to high labour intensity in this industry. 

During the recession periods, unemployment is significantly affected only by the output changes in 

the construction and service sectors, and the impact on the latter is much more significant. Estimates 

β1,sφs+β2,sφs show that a 1% decrease of output in the service sector increases unemployment by 0.31 p. 

p. The results are in line with Apap and Gravino (2017). They confirm a more substantial impact of output 

changes related to the crucial role of the service sector in attracting new entrants to the labour market 

and the immediate impact when new workers are laid off firstly. Studies, which estimate higher Okun’s 

coefficients for men than women (Brincikova and Darmo 2015; Dunsch 2016) associate this finding with 

higher male representation in building or construction sectors that are more dependent on the state of 

the economy compared to the services sector. Our results confirm that changes in the construction sec-

tor’s output during the downturn affect male unemployment almost twice as strong as female unem-

ployment. The impact is significantly higher than that of services. 

The most sensitive to a decrease in the output of the construction and services sectors is youth un-

employment. This is in line with previous findings of O’Reilly et al. (2019) and Butkus et al. (2020). 

O’Reilly et al. (2019) conclude that the steepest falls in youth employment during the Great Recession 

were associated with young men’s exposure to the volatility in the construction sector across European 

countries. Butkus et al. (2020) estimate higher sensitivity of youth unemployment to a negative output 

change. This could be explained by the fact that young people were more laid off during the recession as 

they are usually less skilled and experienced compared with older workers. 

After eliminating the influence of the size of the sector, we found that output decrease in the con-

struction sector has the most significant impact on unemployment during the recession. Its decline in-

creases the total, male, female and youth unemployment twice as much as the output decrease in the 

service sector. The output decrease in the construction sector has a twice more effect on the male un-

employment increase than female unemployment but the estimated difference between male and fe-

male during recession periods is insignificant, as the confidence intervals (not presented here) overlap. 

During the recession, this sector has the most significant impact on youth unemployment, which is higher 

than the impact on total, male and female unemployment and higher compared to expansion periods. 

 

 

CONCLUSION 

Extensive empirical research investigates the output elasticity of the unemployment rate, its variation 

over time and across countries. However, there is a lack of research analysing the variation of the growth-

unemployment relationship across economic sectors, especially considering gender and age characteristics 

and business cycles. Several studies estimate the response of overall unemployment to output growth cov-

ering one country and one sector. Still, they do not take the age or gender of the unemployed into account. 
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Our research provides several contributions to the limited literature on unemployment sensitivity to 

sectoral output growth. First, we investigate the effect of output growth on age- and gender-specific unem-

ployment rate in main economic sectors, namely manufacturing, services, construction, and agriculture. 

The second contribution is related to examining the non-linear impact analysis of the sectoral economic 

growth on unemployment, including the phase of the business cycle (recession or expansion). 

We find that unemployment is most affected by the output change in the service sector. A minor de-

crease in unemployment is associated with an output increase in the agriculture sector, resulting from 

the smallest share in the country’s economy. The output change in the agriculture sector reduces male 

unemployment, whereas its effect on female unemployment is statistically insignificant. The output of the 

industry and service sectors has a similar impact on unemployment for both men and women. The con-

struction sector’s output affects male unemployment much stronger than female unemployment. 

Measuring the response of age-specific unemployment to the growth of the sectoral output, we 

found that the output changes in service, industry and construction sectors affect youth unemployment 

approximately twice as much as total unemployment. Only the output changes in the agricultural sector 

do not have a significant impact on youth unemployment. 

The higher weight of value-added in a sector is related to the more significant impact of that sector 

on the unemployment rate. After accounting for the sector’s size, we found that output change in con-

struction has the most significant impact on unemployment. This sector has an almost three-times higher 

impact on overall unemployment than services and nearly six times bigger than the industry sector. The 

change in construction output has a more significant impact on male than female unemployment. We 

found that construction output change effect on youth unemployment is particularly substantial. The out-

put change in manufacturing and services affects youth unemployment almost twice as much as the 

overall unemployment. 

Estimating the impact of sectors’ output changes on unemployment separately for economic growth 

and downturn periods, we found that during the expansion, the service and construction sectors signifi-

cantly impact total, male and female unemployment. However, the estimated difference between male 

and female during expansion periods is insignificant. Youth unemployment during expansion is reduced 

only by the growth of output in the service sector. During the recession periods, unemployment is signifi-

cantly affected only by the output changes in the construction and service sectors, and the impact of the 

latter is much more significant. The most sensitive to a decrease in the output of the construction and 

services sectors is youth unemployment. 
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 The purpose of this research is to audit the time dependence of the long-run 

similarities in macroeconomic aspects. The macroeconomic flows in Mon-

tenegro and Slovenia, the two ex-Yugoslav countries, are analysed. The 

historical time series data for two variables on gross domestic product 

(GDP) per capita and unemployment rate are used to obtain the best nor-

mally distributed data vector for prediction and discussion. The novelty of 

the results is that we have used 29 years of long-run annual data for both 

countries since the 1990s from various international statistical data 

sources, which are analysed using applied econometric techniques, starting 

with regression analysis and concluded by the Granger Causality test. The 

null hypothesis approach is: unemployment rate does not cause GDP per 

capita and vice versa, or there is no statistically significant causal relation-

ship. The empirical results confirm a statistically significant unidirectional 

causal relationship on two lags only for Montenegro, where unemployment 

causes national GDP per capita and not vice versa. On the other hand, no 

causal relationship was found for Slovenia. The empirical results may be 

important for policy makers as two macroeconomic aggregates were ana-

lysed in the relationship between the level of economic development driven 

by economic growth and the unemployment rate. 

 

JEL classification:  C32, F43, 052, P52 

 

DOI: 10.14254/1800-5845/2022.18-2.6 

 

Keywords:  

Granger Causality test,  

level of economic development,  

Montenegro,  

Slovenia,  

structural breaks in time-series,  

unemployment rate 

 

 

INTRODUCTION 

During the “Brexit”, pandemic crisis and “US-China trade war”, there is increasing interest regarding 

implications of the European Union (EU) disintegration on labor market and EU national economies 

among policy and decision-makers (Solilova et al., 2019). On the other hand, there is a discussion on 

parallels between EU challenges and lessons learnt from communist Yugoslav disintegration (Becker, 

2017; Bebler, 1993) starting in 1980-1981 (Bebler, 1993) and with the first multiparty presidential and 

parliamentary elections in 1990 (Pavlovic, 2019). Structurally, though, Scotland currently imagines as it 

is the Slovenia of the piece: the small northern republic, keen to prosper within the EU and struggling 
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against political shifts in the larger country that will prevent it doing so Becker (2016). The present re-

search is motivated by time dependence in long-run similarities in macroeconomic aspects. More specifi-

cally, the article aims to analyze the time dependence of macroeconomic aggregates for Slovenia and 

Montenegro, the two ex-Yugoslav countries. 

The present article aims to close the gap in the literature by analyzing the macroeconomic flux in Slo-

venia and Montenegro with two objectives. First, to collect historical data for analyzed two variables for 

two ex-Yugoslav countries and second, to analyze the causal relationship between two aggregates on a 

long-run relation: level of economic development measured by gross domestic product (GDP) per capita 

and unemployment (UNEMP) rate. 

The remainder of the paper is organized as follows. The next section is reviewed the previous litera-

ture on the interaction and causalities between GDP per capita and UNEMP rate. This is followed by a 

section on methods and time-series data for Slovenia and Montenegro over the period 1990-2018. The 

econometric approach is applied with an individual visual inspection on data in natural logarithms follow-

ing Juselius (2021). In the penultimate section are presented and discussed empirical results with their 

importance for economic development and labor market policies, while the final section concludes. 

 

 

1. LITERATURE REVIEW 

Keynes theory provides the basis for economic policies to combat unemployment by stimulating ag-

gregate demand. The neoclassical growth model implies that the rate of technological change is the pri-

mary determinant of the steady-state equilibrium rate of growth in income per capita. Past shocks such 

as wars (Bebler, 1993), civil unrest (Legiedz, 2019), rapacious dictators (Pavlovic, 2019), economic 

scope (Bojnec, 1996), pandemic and Yugoslav (Bebler, 1993) or Brexit disintegration can also influence 

volatilities and differences in growth rates. The striking feature of the classical model is the supply-

determined nature of output and employment on perfectly flexible prices and wages (Froyen, 2012), but 

neoliberal reforms can dismantle democratic institutions (Pavlovic, 2019).  

In the recent article, the comparison of macroeconomic flux in the growth of the level of economic 

development measured by GDP per capita and job creation with a reduction in UNEMP rate in two coun-

tries. Boubtaneab et al. (2013) and Bartolucci et al. (2018) have framed the discussion on the relation-

ship between economic growth and unemployment levels. The latter study also noted Okun's law as a 

statistical relationship that relies on a regression between UNEMP and GDP, which is also applied for 

Montenegro by Karadzic and Backovic (2021). As such, running the regression can result in differing 

coefficients that are used to capture the change in unemployment, depending on how the economy grew. 

The results can be based on the historical periods for GDP per capita and UNEMP data. Therefore, we 

aim to introduce the historical path in two macroeconomic time-series in an econometric decision-

making model. 

Previous studies relating the unemployment gap (or the unemployment rate) to the output gap and 

labor market institutions mostly look at a subset of Organisation for Economic Co-operation and Devel-

opment (OECD) countries (Chugunov et al., 2016). Among them is Slovenia, but not Montenegro (OECD, 

2021). Therefore, it is worth studying evidence and comparison between Slovenia and Montenegro, 

which share a common history in the 20th century (Mihailović, 1963). Slovenia produced 16% of the ex-

Yugoslav gross material product (GMP) and Montenegro had a GMP per capita below the ex-Yugoslav 

average (Uvalic, 1993)  

In 1991, Slovenia became independent after the collapse of ex-Yugoslavia. Slovenia, therefore, be-

gan with its macroeconomic policy (Bojnec, 1996), whereas Montenegro became independent in 2006 

(Karadzic et al., 2021). Up to date, there is limited contemporary research that investigates two macroe-

conomic variables: GDP per capita and UNEMP rate for 29 year-period. The UNEMP rate is one of the 

best-known labor market measure as a useful measure of the underutilization of the labor supply. It re-

flects the inability of an economy to generate employment for those persons who want to work but are 

not doing so, even though they are available for employment and actively seeking work. It is thus seen as 
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an indicator of the efficiency and effectiveness of an economy to absorb its labor force and of the per-

formance of the labor market (UNdata, 2021). 

The UNEMP rate was high in both analyzed countries during the disintegration period from the ex-

Yugoslavia and setting its independence. One of the reasons for the higher UNEMP rate may be subsidies 

for unemployed persons as was a case in Slovenia (Vodopivec, 1995). Adequate social safety nets can 

be an important factor in ensuring the sustainability of reforms in transition economies. However, when 

unemployment insurance is too generous, there is a danger that it may create perverse incentives to 

take a job. 

Since the very beginning of the process of EU integration, the gradual introduction of free movement 

of labor had been considered instrumental in promoting economic development and peaceful intra-state 

relations among Western European countries (Bernard, 2019). On the other hand, there are many of ex-

Yugoslavian problems that need to be stressed (Legiedz, 2019). The first is extremely widespread unem-

ployment, as the Balkan countries have the highest UNEMP rates in Europe (Uvalic, 2011). Montenegrin 

UNEMP rate rise in 1991 up to 50% according to the 1990 rate, and in Slovenia over 15%. Although a 

significant part of the labor force in all Balkan countries has an activity in the informal economy, the di-

mension of unemployment in the region has been alarming (Mikulic and Galic, 2013). 

The OECD (2021) defines GDP as an aggregate measure of production equal to the sum of the gross 

values added of all resident and institutional units engaged in production (plus any taxes, and minus any 

subsidies, on products not included in the value of their outputs). In the research, we would like to pre-

sent how two countries perform by GDP per capita and UNEMP rate during 29 years. Hall (2002) pointed 

out: “pre-1989 Yugoslavia appeared to have developed a successful industry which projected a particu-

larly welcoming and positive image of the country to the West. The emergent newly independent states 

had to put their Yugoslav and communist pasts behind them, establish a new national identity (albeit 

based on historical elements) and inspire confidence for investment in economic reconstruction.” This 

paper examines the cases of Slovenia and Montenegro, which are looking to economic revitalization, a 

higher level of economic development and a flexible labor market. 

The transition to a market economy in the Balkan region started in 1989-90, with the first multiparty 

elections and big-bang economic reforms launched by the last Yugoslav government of A. Markovic 

(Bojnec, 1996). However, the process was interrupted by the disintegration of Yugoslavia in June 1991, 

which was accompanied by a very severe political crisis and continuous economic instability (Uvalic, 

1993). 

S. Bernard (2019) expose that Yugoslav regional disparities placed the Yugoslav federation and each 

of its republics in different position vis-à-vis the poorest countries in Western Europe. For example, in 

1990, GDP per capita in ex-Yugoslavia was 3,764 US dollars, in Slovenia 9,829 US dollars and Montene-

gro 3,491 US dollars. This difference in the level of economic development between republics was one of 

the reasons why Yugoslavia was described in European Economic Community (EEC) parliamentary dis-

cussions about the future of EEC-Yugoslav relations as half a developed [referring to Slovenia and Croa-

tia] and half a developing country [all the other republics]. This duality of ex-Yugoslav economic develop-

ment helps explain why in the same discussions it was stressed that cooperation agreements with the 

EEC should grant better conditions of trade and fairer distribution of products within the EEC market to 

the well-developed industries of Slovenia (Bernard, 2019). 

The borderless Single European Market (SEM) of EU gives opportunities for suppliers on enlarged 

markets, thus making better use of the economies of scale, as well as allowing consumers a wide choice 

of products under supply-side pressures on maintaining market competitiveness. In terms of integration 

into world trade, Slovenia and Montenegro are small-open economies and are highly dependent on inter-

national trade (Bojnec, 1996; Karadzic and Backovic, 2021). 

Slovenia has an excellent geographical position, since it is surrounded by highly developed countries 

in the north and west, and in addition, Slovenia has an economic environment with quality infrastructure, 

particularly roads (Bernard, 2019). On the other hands, Montenegro is surrounded by economically and 

politically fewer stable countries which are looking for integration with the EU such as Albania, Bosnia 

and Herzegovina, Serbia and Kosovo. The need to create a more integrated regional economic area in 
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Western Balkan countries as a learning ground for the region to make further progress along its path to 

deeper EU integration is important. With the entry into the EU, Slovenia since 2004 has gained free entry 

into the borderless SEM, which for many companies has meant driving force for an increase in produc-

tion and export sales due to increased demand. Consequently, the increase in production creates new 

jobs and potentially decreased UNEMP. 

Regarding previous empirical researches, academic attention to the history of ex-Yugoslavia and 

theoretical considerations we can derive our hypothesis. The null hypothesis ( : Unemployment rate 

does not cause GDP per capita, and vice versa or there is no statistically significant causality relation-

ship. The opposite alternative hypothesis ( : Unemployment rate causes GDP per capita, and vice 

versa. In this case, Okun`s law exists, because job creation reduces the UNEMP rate and generates 

growth in GDP per capita (Bartolucci et al., 2018). 

 

 

2. METHODS AND DATA 

In the research, three methods are applied: first, descriptive statistics with analyses of minimum, 

maximum, standard deviation and mean value. Second, we apply ordinary least square (OLS) regression 

analyses. Finally, the spurious results with a high deterministic coefficient and significance of the model 

suggest further analyses with the Granger Causality test. 

 

 
Table 1. Introduction of variables 

Abbreviation of variable Variable 
Sources 

Slovenia Montenegro 

 Gross domestic product UNdata: 1990 – 2018 UNdata: 1990 – 2018 

 Un-employment 
UNdata: 1990 

ILO: 1991 – 2018 

MONSTAT: 1990 

ILO: 1991 – 2018 

Source: UNdata (2021); MONSTAT (2020); ILO (2021). 

 

 

Although we also need to test restrictions on the ζ matrix to test for weak exogeneity in the I (1) mod-

el, the test for a zero row in the α matrix may provide some preliminary information on which variables 

that may be weakly exogenous. Data sources for GDP per capita and UNEMP rate are taken from, the 

United Nations (UNdata, 2021), the International Labor Organisation, (ILO, 2021) and the Statistical Of-

fice of Montenegro (MONSTAT) (MONSTAT, 2020) (Table 1). This data is used with an econometric ap-

proach and is further calculated from chain indices to indices with a constant base. The data is compiled 

for two countries and analyzed data is shown separately from 1990 onwards. 

Data for GDP per capita for the 29 years is presented in Table 2 and consists of various sources and 

data ranges. Therefore, indices with the constant base (1990=100) are applied. The data is obtained as 

yearly GDP per capita from the United Nations Statistics Division (UNSD). First, GDP per capita is on a 

yearly data basis for both countries for the period 1990-2017 (Table 1). Second, we conduct contempo-

rary GDP per capita as yearly data and not quarterly data. 

The data for the UNEMP rate is obtained from ILO (2019) for the period 1991-2018. The data for 

1990 for Montenegro is from the MONSTAT and for Slovenia is from the UNdata source.  

The UNEMP rate is calculated by expressing the number of unemployed persons as a percentage of 

the total number of persons in the labor force. The labor force (formerly known as the economically ac-

tive population) is the sum of the number of persons employed and the number of persons unemployed.  
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3. EMPIRICAL RESULTS AND DISCUSSION 

From the collected data for both variables and both countries, we strive new data vector, which con-

sists of years from 1990 to 2018. The data vector can be written as: 

,        (1) 

where  is an abbreviation for Montenegro,  for Slovenia,  for time series,  order of integration, 

 unemployment rate and  per capita. As the base year is 1990=100.  

In Figure 1 we can see that GDP per capita in Slovenia exploded in 1995 and hereinafter. On the 

other hands, GDP per capita in Montenegro has explosive roots in 2000 and onwards. In Figure 2 the 

UNEMP rate decreases in both countries but at different values and years. Slovenia has gained benefits 

on the SEM of the EU since 2005. In Montenegro, the independent since 2006, it has created an envi-

ronment for more employed persons. 

 

 
Table 2. Indices with constant base* and results of descriptive statistics 

 

Note: GDP – gross domestic product, UNEMP – unemployment, * (base year ) 

Source: Authors complications from the data vector. 
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In the initial stage, both analyzed countries suffer from the Yugoslav disintegration. In 1991, GDP per 

capita in Slovenia dropped by almost 30%. From Figure 3 and Table 3 can be also seen that in the period 

1995-1999, Montenegro experienced a rapid downwards of GDP per capita. Since its independence in 

2006, the Montenegrin economy has recovered. In 2018, the UNEMP rate index was 67.8 (the base year 

1990=100). In the same year 2018, according to ILO (2021) in Montenegro was 40.000 persons unem-

ployed or 15.5% of labor force. Between 1990 and 2008, Montenegro doubled GDP per capita. The eco-

nomic crises started in 2008 and experienced a triple “V-shape” crisis with a minimum in 2015. Since 

then, GDP per capita has experienced a recovery period. In 2018, the GDP per capita index was 130% 

(the base year 1990=100). 

 

 

Figure 1. Indices of GDP per capita for Slovenia and Montenegro, 1990-2018, indices with constant base year 

1990=100 

Source: Authors’ compilations from the data vector. 

 

 

Figure 2. Indices of UNEMP rate for Slovenia and Montenegro, 1990-2018, indices with constant base year 

1990=100 

Source: Authors’ compilations from the data vector. 
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On the other hand, in the early 1990s, Slovenia experienced a drop in GDP per capita with later re-

covery, which has been further strengthened with the EU integration process. Slovenia started negotia-

tion with the EU in 1998 and entered the EU in 2004. In 2004 and 2007, GDP per capita doubled, and in 

2008 tripled in comparison to 1990. In 2007, Slovenia introduced the euro but later suffered an eco-

nomic crisis. The triple “V-shape” crisis and its minimum were reached in 2015 when the UNEMP rate 

exactly doubled to that in 1990 as well as in 2008. The Slovenian UNEMP rate has declined. In 2018, it 

was 5.5% of labor force (ILO, 2019). 

In the succeeding is to conduct OLS regression analysis. It is important to note that this method is 

only used to see the associations between the variables, but not to discuss the results, since the results 

could be spurious (Juselius, 2021) and Durbin–Watson statistic is low. Therefore, the equation of regres-

sion analysis is: 

, and                        (2) 

empirical results for Montenegro are: 

,        (3) 

,       (4) 

where it is worth emphasizing that beta coefficients are not statistically significant. The regressions result 

for Slovenia are: 

,        (5) 

,      (6) 

and beta coefficients are also not statistically significant. Therefore, it is important to employ the Granger 

Causality test (Table 4). 

 

 
Table 3. Important brakes in time-series, indices with constant base year 1990=100 

Variable Montenegro 

Structural break 

1991 – the 

disintegration of  

ex-Yugoslavia 

1999 – 

euro as de 

facto  

currency 

2006 – became 

independent 

2008 – 

economic 

crisis 

2015 – a 

crisis of 

triple  

V-shape 

2018 – 

recovery 

period 

 81.61 38.99 126.18 209.62 184.82 251.27 

 118.64 127.12 105.08 72.88 77.97 67.80 

 

Variable Slovenia 

Structural break 

1991 – the  

disintegration  

of Yugoslavia 

2004 – the 

entry in  

the EU 

2007 – euro as 

a national  

currency 

2008 – 

economic 

crisis 

2015 – a 

crisis of 

triple  

V-shape 

2018 – 

recovery 

period 

 72.85 191.70 264.64 304.12 230.08 288.69 

 148.89 135.56 111.11 100.00 200.00 124.44 

Source: Authors compilations from the data vector. 

 

 

With the raised hypothesis  if there exists a causal relationship between UNEMP rate and GDP per 

capita and the opposite hypothesis  that there is not valid causality, the results from Table 4 could be 

evaluated and discussed. The results are presented separately for Slovenia and Montenegro. During 

these 29 years long period, these countries have experienced several policies, economic and monetary 

breaks, which occurred during the ex-Yugoslavia (1990/91), and later since independence within Slove-

nia and Montenegro (latter initially together with Serbia). More specifically, two analyzed countries during 

the analyzed period went through three institutional environments where Slovenia went through the ex-
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Yugoslavia, independent Slovenia, and recently in the enlarged EU; Montenegro went through the ex-

Yugoslavia, constitution of Serbia and Montenegro, and independent Montenegro. 

On top of that, both countries had three monetary regimes as the Yugoslav dinar until 1991, then 

Slovenia introduced the Slovenian tolar up to 2006, and Montenegro German marks up to 1999. Both 

countries introduced the euro: Slovenia as a national currency in 2007 and Montenegro as de facto cur-

rency in 1999 (Table 3). 

In addition, in the analyzed period, there were at least three economic crises: in 1991, split of the ex-

Yugoslavia and its disintegration. In 2008, the global economic crisis occurs with a triple “V-shape” in 

2008, 2012 and 2015 for Slovenia; and 2010, 2012 and 2015 for Montenegro. However, the main cri-

sis was in the early 1990s with the collapse of ex-Yugoslavia with a rapid decline of GDP per capita in all 

republics of ex-Yugoslavia. These structural breaks for Montenegro and Slovenia are depicted in Figure 3. 

 

 

 

Figure 3. Structural breaks in variables 

Source: Authors compilations from the data vector. 

 

 

Therefore, the long-run analysis imposes all these restrictions (structural breaks) on beta, and in im-

plemented Granger Causality test is a vigorous method to be employed. Table 4 presents the results of 

the Granger Causality test between and  rate for Slovenia and Montenegro 

during the period 1990-2018. The results of the  test using two lags confirm only one statistically signif-

icant relationship for the null hypothesis  that  rate does not (Granger) cause 

and vice versa. 

The results show that labor market in Montenegro has had a significant impact on GDP per capita, 

but not vice versa in the long-run period of 29 years. On the other hand, there is no causal relationship 

found for Slovenia. 

 
 

 



 69 

Table 4. Granger Causality test 

Direction of causality Number of lags  value Decision 

 1 0.31 Cannot be rejected 

 1 2.37* Rejected 

 1 0.04 Cannot be rejected 

 1 0.86 Cannot be rejected 

Note: GDP – gross domestic product, UNEMP – unemployment, * 10% significance level. 

Source: Authors compilations from the data vector. 

 

 

Following Maddison (2003), the basic methodology involves convene time-series of GDP per capita 

for each country and projecting forwards from a 1990 benchmark. Moreover, Broadberry and Klein 

(2008) confirm the dramatic collapse of economic activity in Central and Eastern Europe (CEE) combined 

with respectable growth in North-Western and Southern Europe to produce a substantial divergence of 

living standards during the 1990s. Given the large weight of CEE economies in the continent as a whole, 

and combined with an acceleration in US growth during the second half of the 1990s, Europe’s GDP per 

capita declined from 47.2% of the US level in 1990 to 42.5% by 2000. Our results and finding for Slove-

nia and Montenegro are consistent with Broadberry and Klein (2008). Montenegrin GDP per capita de-

clined between 1990 and 2000, while Slovenian rise, except for the period 1990-1994, when declined 

by almost 30% during the first years of the collapse of ex-Yugoslavia. On the other hand, Montenegrin 

GDP per capita declined up to 2004. In 1993, it was at the lowest level; 70% less than in 1990. 

The empirical model contributes to the discussion on causality between labor market, economic 

growth and level of economic development. The previous theoretical works have largely based on the 

theory of economic growth (Bluescke et al., 2019). The augmented human capital models have been 

applied to analyze the effects of employment on growth as an important goal of macroeconomic policy. 

The ideal paths imply smooth economic growth and its impact on job creation and reduction in the rates 

of unemployment. 

Some theoretical works discuss Okun`s law (Dixon et al., 2016), including for Slovenia (Bartolucci et 

al., 2018), and Montenegro (Karadzic and Backovic, 2021). The confirmed Okun`s law is important for 

economic policy: an increase in economic growth can not only have the desired outcome on reducing the 

overall unemployment rate, but it can also have the distributional effect on lowering youth unemployment 

(Dixon et al., 2016; Južnik Rotar, 2018). 

A rare single measure of labor-market performance receives more attention among academics and 

policymakers than the unemployment rate. It is well known, for example, that average unemployment 

rates are higher in Western Europe than in the US and Japan. But there is little systematic evidence 

about how average unemployment rates vary across the entire world of the income distribution. Interna-

tionally comparable data from the emerging market economies are particularly lacking. This lack of data 

hampers research on the determinants of national average unemployment levels, and the link between 

unemployment and economic development (Feng et al., 2018). The issue of how a country can achieve 

economic growth is one of the fundamental economic questions. 

The causalities between per capita GDP and unemployment rate are investigated for Montenegro 

and Slovenia. To sum up, the hypothesis using the Granger Causality test and not OLS could be con-

firmed only in a relationship for Montenegro , where UNEMP causes 

GDP per capita.  

This striking finding can be also an argument for the speedy integration process of Montenegro into 

the EU at the time of Brexit, which can have negative implications for per capita GDP in the UK (Becker, 

2017). Regarding Solilova et al. (2019) if relocation of financial terms is taken into account the negative 

scenario could turn into a positive effect. For example, based on historical time-series data, Slovenia has 

suffered declining GDP per capita for five years, while Montenegro for nine years. Moreover, the scenario 

that the UNEMP rate is increasing with GDP per capita is consistent with Feng et al. (2018). 
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CONCLUSION 

Already the constructed long-term time-series secondary data from 1990 to 2018 for Montenegro 

and Slovenia is an important scientific step. The specific contribution is applied Granger Causality test for 

two concurrence countries that share common the ex-Yugoslav history in the Western Balkan region. 

Both countries have introduced the euro, Slovenia as national currency and Montenegro as de-facto cur-

rency. Since 2004 Slovenia is part of the EU, and Montenegro got acceptance for negotiations with the 

EU, started on 29 June 2012.  

The results of this research show the hypothetic importance of the integration process for Slovenia. 

Since 2004, Slovenia has benefited from EU integration, which can be also linked to an increase in GDP 

per capita and a decline in the unemployment rate. 

There are policy and economic implications of this research for Montenegrin and Slovenian econo-

mies. Both countries could recognize a stronger partnership, which makes bilateral and multilateral free-

dom of movements of goods and services. These policy events could raise GDP per capita even more 

than it has happened in recent years following the structural breaks in time-series of disintegration on 

traditional ex-Yugoslav markets, political and economic crises since the 1990s. The significant negative 

structural break for Slovenia in the researched period was identified for the years 1991-1992 when GDP 

per capita declined rapidly. At the same time, the UNEMP rate sharply increased. On the other hand, 

similar shocks could be identified for Montenegro for an even longer period. The significant decline in 

GDP per capita and increase in UNEMP rate was for the years 1991-2006. In the 1990s, this was the 

time of disintegration from traditional ex-Yugoslav markets and in the case of Slovenia, trade reorienta-

tion towards western markets (Bojnec, 1996). 

Among limitations of the research, this is data limitation to study additional years, e.g. before 1990. 

Finally, cointegrated vector autoregression modelling can be applied.  
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 The article solves the problem of ensuring effective corporate governance 

through the study of social effects and such a phenomenon as employee 

resistance to change. The main purpose of the study is to develop practical 

ways of increasing the effectiveness of corporate governance by assessing 

the intensity of employee resistance to change in turbulent external socio-

economic conditions based on the business analytics platform. To achieve 

this, the authors compared theoretical thinking with empirical testing meth-

ods. This study was conducted using the methods of analysis and synthesis, 

surveys, expert evaluations, and the method of taxonomy. The results re-

vealed: (1) Reliability and sustainability of survey tools; (2) Dependence of 

employee resistance to change on individual psychological and socio-

psychological reasons and organizational barriers; (3) The effectiveness of 

assessing the level of intensity of employee resistance to organizational 

change in negative socio-economic conditions based on the calculation of 

the integrated coefficient; (4) The importance of effective work of HR man-

agers that is aimed at overcoming employee resistance to change in order 

to achieve positive social effects. We have determined that achieving stra-

tegic goals of the company's development through the implementation of 

corporate governance is conditioned by positive organizational change, for 

the successful implementation of which it is necessary to assess the em-

ployee resistance to change in order to effectively overcome it. The study 

substantiates the main groups of reasons for persistent employee re-

sistance to change. We offer practical recommendations on how to assess 

the intensity of employee resistance to change. In the course of additional 

research, proposals for successful planning of employee development pro-

grams were formulated. Positive social external effects of corporate govern-

ance effectiveness were determined. 
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INTRODUCTION 

The modern concept of world order for the system of corporate organization in the leading sectors of 

the economy is facing the problem of effective management. The issue becomes especially urgent in 

times of crisis, when due to corporate governance the organizational structure is able to save business 

owners from financial risks, protect their interests and build full compliance with the social responsibility 

of the organization (Du, Wang, 2020; Lu et al., 2019). According to the study conducted by the Associa-

tion of Managers, the effectiveness of corporate governance is hampered by: a) weak risk management 

skills (37.08 %), b) insufficient motivation (54.93 %), c) insufficient understanding and support on part of 

company management (47.79 %), d) lack of financial resources (24.06 %), e) other factors (8.6 %). As a 

result, in practice, 70 % of organizational change programs end in failure (Hughes, 2011). 

Improving the effectiveness of corporate governance leads to ensuring the financial and economic 

interests of corporate entities (stakeholders) and positive external social effects. According to the study 

conducted by Harvard Business School researchers, in the long run, socially responsible companies have 

higher employee efficiency (54 % vs. 16 %), annual environmental sales (average for 17 years — 16 % vs. 

8 %) and return on investment (on average 1.5 to 2 times higher) (Eccles et al., 2012). These results 

confirm the significant impact of employees on the effectiveness of corporate governance and social 

externalities. Corporate governance should be adapted to market conditions and current needs of all 

stakeholders and focus on resource efficiency, productivity growth, transition to innovative business 

models, improving the efficiency of the job security system, social policies and responsibilities, etc. 

Despite the profound study of this issue, the availability of fundamental approaches and applied de-

velopments for the disclosure of certain areas of the subject, there is a number of topical issues that are 

currently conceptually and methodologically unresolved. This is a matter of assessing the effectiveness 

of corporate governance, establishing appropriate criteria, and ensuring the financial and economic in-

terests of the corporation. These circumstances, combined with the issue relevance, conditioned the 

choice of research topic and statement of its purpose, objectives and novelty. 
 

 

1. LITERATURE REVIEW 

Bezo & Dibra (2020) conducted a theoretical research and proposed practical methods to improve 

the organization of corporate governance, as one of the conditions for improving the company's efficien-

cy in Albania. The researchers substantiated the importance of the factor of employee resistance to 

change in achieving the goals of managing the activities of Albanian corporations. We share the opinion 

of Tolstyakova & Batyrova (2020), and Guo et al. (2019) according to which the governance effective-

ness determines the features and capabilities of management activities of the company, the effective-

ness of business processes, the mechanisms of factor interaction of professional competencies of em-

ployees and managers, and the effectiveness of communication. Alkhazali et al. (2019) and Putyatina et 

al. (2020) supplemented the list of performance indicators of management and proved that effective 

governance affects organizational efficiency, implementation of the strategy for managing knowledge 

and development of social externalities. At the same time, the scientists have focused on the concept of 

TQM and study the impact of crisis conditions. The team of researchers who study the issue of effective 

governance concludes that the effectiveness of corporate governance is influenced by the quality of in-

formation support, counteraction and corporate conflicts, psychological climate, and business reputation 

of corporations (Bombiak, 2020). In their research, the scientists have proven the relationship between 

leadership competencies and motivation, employees’ initiative and interest in work and assessed their 

impact on the effectiveness of corporate governance on the example of Polish corporations. 

In recent years, active scientific and practical studies show that the effectiveness of corporate gov-

ernance is determined by the level of employee resistance to change (Gruman & Saks, (2011); Ijaz & 

Vitalis (2011) note that "conservatism about change is characteristic of employees whose thinking does 

not allow orienting themselves to the new." In this context, HR researchers analyzed the interaction be-

tween HR management and organizational change (Renkema et al., 2017; Jerzemowska and Koyama, 

2020), assessed the causes of employee resistance to change and the mechanism of perceiving the 

managerial behavior by employees (Gordon et al., 2018; Bosakova et al., 2019). According to Renkema 

https://www.scopus.com/authid/detail.uri?authorId=57209235310
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et al., (2017) the strength of employee resistance to change depends on the degree of their awareness 

of the business strategy, need for change, and vision of their role as participants in providing organiza-

tional change and their place in the future organization. Нeyden et al. (2017) investigate the groups of 

causes with respect to the level of employee resistance. These are individual, group or organizational 

ones. 

According to the study conducted by Riley (2016), "the consciousness and behavior of company em-

ployees are much more difficult to change than any technology, equipment or organizational structure." 

Therefore, the researcher believes that employee resistance within the organization is due to the psycho-

logical reasons, organizational culture and level of job satisfaction. According to the conclusions, the 

socio-psychological reasons for employee resistance to change are quite important. Riley (2016) associ-

ates them with the employees' vision of change and socio-psychological climate in the organization (unit). 

In our opinion, to understand the mechanism of opportunistic attitude the personnel demonstrates to-

wards organizational change, it is important to compare the negative impact of individual psychological 

and socio-psychological causes and organizational barriers. This entails a growing role of socio-

psychological mechanisms that govern the activity of employees in a situation of organizational change, 

determining the type of motivation and psychological barriers, variability of socio-psychological methods 

of personnel management based on assessing the intensity of resistance to change. Riley (2016) points 

out that managing the personnel in order to increase the effectiveness of corporate governance must 

meet the criteria of rationality and efficiency and ensure positive social externalities. 

 

 

2. DATA AND METHODOLOGY 

Our empirical goal is the corporate sector of Ukraine's economy in the field of knowledge-intensive 

technologies. We develop our basic theoretical mechanism that is internal stakeholders' expectation of 

corporate governance results in order to assume that the effectiveness of corporate governance is de-

pendent on the personnel and determines the social externalities of the business. An empirical study of 

the reasons for employee resistance to change in the process of corporate governance is based on a set 

of data on companies operating in the field of knowledge-intensive technologies and retrieved for the 

period from June to December 2020. Taking into account the lockdown and COVID-19 pandemic effects, 

the study was conducted as a survey. There were following groups of respondents: managers of different 

levels (M) and employees of company departments and divisions (E). The survey involved company HR 

managers (N = 30) aged 30 to 50 y.o. whose working experience as the Head of Human Resources ac-

counts for at least three years. Based on the survey method, a "Questionnaire for studying the causes of 

employee resistance to change" was developed. Using the method of formalization and interview in the 

course of the current study, an analysis of the classification features of the causes that condition the 

employee resistance was carried out on the example of corporations belonging to the knowledge-

intensive sector of the Ukrainian economy. The results were subjected to statistical processing (Table 1) 

and the average value of the assessment of employee resistance to change was calculated for the two 

groups of respondents (Fig. 1). 

The philosophy of the analytical strategy was to study the factors of ensuring the effectiveness of 

corporate governance based on a business analytics platform. Using a systematic approach, we have 

stated the provisions for the concept of effective corporate governance on a business analytics platform 

(Fig. 2). Further, on the basis of the components of this provision, a graph was built to show the distribu-

tion of intensity estimates of employee resistance to organizational change (Fig. 3). The method of taxo-

nomic analysis was used to calculate the integrated coefficient for estimating the intensity of employee 

resistance to change (Table 2). The procedure for assessing the factors that determine the intensity of 

employee resistance to change was conducted on a scale developed by the researchers (Fig. 4). Further, 

the tasks of corporate governance were solved through the regulation of employees' opportunistic behav-

ior towards change. 
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3. RESULTS AND DISCUSSION 

 

3.1 Employees’ response to organizational changes in the context of corporate  

      governance: view of managers as agents of change 

Strategic business plans of companies in the corporate sector of the Ukrainian economy are often 

aimed at developing and implementing innovative technologies, new areas of activity and new products 

to ensure market competitiveness. Successful implementation of strategic plans depends on the effec-

tiveness of corporate governance. When solving management tasks, company managers are supposed 

to use a creative approach and creative methods, to resort to change in organizational structure and to 

improve corporate culture. A new management style or the introduction of innovative management 

methods is often accompanied by opportunistic behavior on the part of the company's employees and is 

characterized by varying degrees of intensity. In the face of external crisis economic challenges and so-

cial effects of any form, employee resistance (either conscious or unconscious) has a negative impact on 

the implementation of innovations and processes, programs and projects aimed at improving the com-

pany's activity. We study how a corporation protects its capabilities, increases the effectiveness of corpo-

rate governance in response to the opportunistic behavior of employees. We made a research involving 

managers and employees at various levels of corporate hierarchy and surveyed them on resistance to 

organizational change. The study encompassed 30 companies in the corporate sector of Ukraine, operat-

ing in the field of knowledge-intensive technologies (Table 1). 

 

 
Table 1. Statistical analysis and assessment of resistance to change by managers (M) at different levels of hierar-

chy and employees (E) of company departments and divisions (shown as a percentage) 

Types of resistance / 

Groups of respondents 

Groups of respondents in corporations: 

with separate units 
with a high share of 

innovation 

operating in the inter-

national market  

MM 

(М = 86) 

E 

(E = 312) 

MM 

(М = 74) 

E 

(E = 247) 

MM 

(М = 96) 

E 

(E = 405) 

As a percentage 

1. Resistance to manage-

ment methods 
22 12 19 19 22 22 

2. Resistance to manage-

ment style 
12 8 15 10 14 12 

3. Resistance to change in 

the organizational structure  
18 22 16 15 12 14 

4. Resistance to the trans-

formation of value orienta-

tions 

20 6 21 10 18 11 

5. Resistance to change in 

the system of material 

incentives 

6 21 10 19 12 17 

6. Resistance to change in 

personnel policies 
13 26 11 20 10 16 

7. Other reasons for re-

sistance 
9 5 8 7 14 8 

Total, % 100 100 100 100 100 100 

Source: authors 
 

 

The group of respondents known as Managers often pointed to opportunistic behavior towards 

change in management methods, organizational structure, and transformation of value orientations. The 

group of respondents selected for the study and known as Employees indicated resistance to change in 
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the organizational structure, the system of material incentives and personnel policies. We tested our 

hypotheses using the average value for the two groups of respondents, which confirmed the importance 

of resistance to change in the system of material incentives (18.81 %) and personnel policies (20.26 %) 

for employees and resistance to change in management methods (21.13 %) and transformation of value 

orientations (19.16 %) (Figure 1). We found that corporate managers pointed to the unacceptability of a 

purely authoritarian approach to management and manipulation. 

 

 

 

Figure 1. The average value of the assessment of resistance to change in the two groups of respondents (as a per-

centage) 

Source: authors 

 

 

At the same time, both groups of respondents indicate that irrational behavior can be caused by a 

lack of information about trends in enterprise development, i. e. information blockade. Companies 

should consider public opinion as an external stakeholder and take into account the positive social ex-

ternalities so as to maintain their image and market position. Corporate social responsibility is actualized 

in the context of external crisis, economic challenges and social effects. It is an important element of 

corporate governance, which affects the development of business in general and the development of the 

corporate sector in particular. 

 

 

3.2 Factors for ensuring effective corporate governance based on a business  

      analytics platform 

Building a mechanism to overcome opportunistic behavior on the part of employees is important in 

the context of identifying and eliminating possible causes of negative attitudes of the personnel towards 

the implementation of company innovations. We propose the provisions for the concept of effective cor-

porate governance on the basis of a business analytics platform (Figure 2).  

The effectiveness of the provisions for the concept is determined by the business analytics platform 

which form such components. Observance of interests of corporation subjects provides internal adminis-

trative reporting. Adaptation to organizational change in external and internal environments is ensured 

through the current system of analysis of external and internal environmental factors. Timely identifica-

tion and regulation of corporate conflicts depends on the functioning of the internal audit system of the 

corporation. We offer following elements of the mechanism used to overcome opportunistic behavior on 

the part of employees: vector of development, development resources (potential), communications 

aimed at reconciling the interests of stakeholders, and management tools. 

The business analytics platform is intended for forming the information with respect to the provi-

sions for the concept of effective corporate governance. At the same time, we take into account that an 

important step towards improving efficiency is the optimization of corporate governance as a business 

process. To solve this problem, a business analyst should resort to not only the analysis of information, 

but also to the development of analytical technologies aimed at optimizing the economic activity of the 

company as a whole. These findings are based on the fact that companies keep a large amount of data 

on customers, suppliers and partners.  
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Figure 2. Provisions for the concept of corporate governance effectiveness based on the business analytics plat-

form 

Source: authors 
 

This information is the most valuable asset, as it can serve as a basis for a decision support system 

and increase the effectiveness of corporate governance. SaaS (Software as a Service) ideas are relevant 

in the direction of creating an information platform for decision-making since they include analytics apps, 

data integration tools and information services themselves. Note that the process of making decisions by 

managers in an uncertain environment is based on unstructured or poorly structured information. This 

causes the demand for information retrieval tools and their transformation into a form that enables using 

analytics tools. Modern application modules provide end-to-end support for business management pro-

cesses in organizations such as planning, strategy development, monitoring of results, strategy optimiza-

tion and adjustment, implementation of managerial influences. 

For the corporation in the field of knowledge-intensive technologies, we suggest ensuring the devel-

opment of teamwork so as to create, collect and consolidate targets for financial and other aspects of 

activity; to generate reports; to forecast and model business processes. 

The quality and reliability of information support for the effectiveness of corporate governance is im-

portant. Evaluation of the effectiveness of corporate governance is provided by indicators calculated on 

the basis of financial and internal management reporting, consistent with the results of Bondar et al. 

(2020). Internal management reporting is a set of reliable information and indicators of the corporation's 

activities over a period of time, grouped in the prescribed manner and sequence for interested users 

(stakeholders). Management reporting is a responsible process that is the final stage of the accounting 

business process. In recent decades, reporting on non-financial information has become a key global 

trend in world economy. 

A significant step in establishing standards for the practice of non-financial reporting in companies is 

the European Union Directive (EU Directive 2014/95 / EU24), which requires the largest companies 

to report on their social responsibility (https://www.globalreporting.org/resourcelibrary). According to this 

Directive, companies must inform stakeholders about their development strategy, environmental impact, 

cooperation of human rights and freedoms offered to workers in working conditions, as well as disclose 

the content of measures taken to combat corruption. This was the impetus for adopting change in the 

legal framework of Ukraine for large and medium-sized enterprises to prepare and submit the Manage-

Provisions Business analytics platform 

First Adherence to the corporate interests Internal management reporting 

Second 

Timely identification and regulation of corpo-

rate conflicts 
Current internal audit system 

Adaptation to change in external and inter-

nal environments 

Third  

Current system of analysis of 

external and internal factors 

Assessment of employee resistance to change, assessment of the level of organi-

zational culture and the development of external social effects 

Building a mechanism to overcome employee resistance to change is important in the context of identi-

fying and eliminating possible causes of negative attitudes of the personnel towards the implementa-

tion of company innovations 
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ment Report. At the same time, a new classification of enterprises has emerged, which is due to Europe-

an integration processes, and the list of companies reporting under IFRS has expanded. The manage-

ment report is not included in the financial statements but is submitted together with the financial 

statements. If the financial statements are consolidated, a Consolidated Management Report is submit-

ted. We recommend that companies should develop a form of internal management reporting together 

with the Management Report to reflect external social effects (Table 2). 

 

 
Table 2. The form of the proposed report on the effectiveness of corporate governance in order to build positive 

social externalities 

Company Name 

Legal Address 

Responsible for Reporting 

Reporting Frequency 

REPORT 

on the effectiveness of corporate governance in order to build positive social externalities 

CONCLUSIONS building the idea of the basic or mandatory level of corporate social responsibility  

on the basis of:  

 high 

70-100 % 

moderate 

40-69 % 

low 10-

39 % 

Payment timeliness factor    

Wage growth factor    

Occupational safety factor    

Employee health factor    

Compliance with the environmental legislation    

Valid Code of Corporate Conduct    

Other factors    

CONCLUSIONS building the idea of the charity level on the basis of: 

Assistance program performance factor    

Factor of participation in targeted charity    

Factor of participation in sponsorship activities    

CONCLUSIONS building the idea of the level of social responsibility of the corporation to its personnel on 

the basis of: 

Factor of the expanded package of social services provided to em-

ployees 

   

Factor of implementing intrafirm programs on health care    

Factor of implementing intrafirm programs on food service organi-

zation 

   

Factor of implementing programs on recreation organization    

Factor of implementing programs on personnel training and retrain-

ing 

   

Factor of implementing programs on improving the organization and 

culture of production 

   

Other factors    

GENERAL CONCLUSION:    

Source: authors 
 

 

Internal management reporting (Fig. 2) is checked in the current system of internal audit of the cor-

poration. The controls in place in the corporation are a guarantee of responding to the risks associated 

with achieving the main goals of the organization. The internal audit system should cover all key business 

processes of the company. The design of the internal audit should be documented in regulations, which 

should contain a detailed description of control procedures, powers and responsibilities of those who are 

in charge, forms of documents used for control procedures, as well as the schedule of documents. Based 

on the results of the internal audit, the working conditions, social security of employees, motivational 

incentives and other factors that are also the reasons for opportunistic behavior on the part of the com-
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pany's employees are studied. The current system of internal audit has the task to determine the inter-

dependence between the number of employees and the potential for change in the corporation. We pro-

pose implementing a task on the basis of a methodological approach. The task consists of the following 

successive stages: 

 

a) identification of possible reasons for employee resistance to change; 

b) quantitative assessment of the level of employee resistance to organizational change with the help of 

an expert survey; 

c) calculation of the integrated indicator of the potential for change in the corporation in terms of its 

components on the basis of taxonomic analysis. 

 

The assessment of the readiness of the corporation's employees for changes requires special atten-

tion. The issue of substantiating the system for stimulating employees to accept change and its effective 

implementation should be linked to a system for assessing employee readiness for change, monitoring 

for possible causes of resistance in the areas of risk management and controlling the occurrence of this 

phenomenon. The company should have a system for assessing the employee readiness for change 

which will include a set of criteria and methods of assessment at the individual, collective and organiza-

tional level. This system should be integrated with the measures taken to monitor employee resistance to 

change. Methods of overcoming resistance should be described in risk management strategies, change 

projects, and implementation of these risks. 

The sample of respondents included HR-managers (N = 30) who hold the positions of heads of per-

sonnel management services (departments, divisions) and have experience in this position for at least 

three years. The companies for which the respondents work represent the corporate sector of the Ukrain-

ian economy. In the course of the research the intensity of employee resistance to change was estimated 

(Figure 3).  

 
 

 

Figure 3. Distribution of estimates of the employee resistance intensity in terms of corporate change,%.  

Source: authors 

 

 
The schedule of distributing estimations of employee resistance in terms of organizational change 

(Figure 3) contains a trend line built on the parameters of linear filtering, which indicates that the distri-

bution is close to normal and the most typical is the average estimate of the employee resistance intensi-

ty. This result is explained by the fact that the average intensity of employee resistance is the maximum 

allowable level of passive resistance beyond which it becomes open. 

 
 

3.3 Analytical strategy for assessing the intensity of employee resistance  

      to change 

The philosophy of the analytical strategy of this study was to assess the causal relationship between 

the behavior of company employees and the effectiveness of corporate governance. Using the method of 

formalization and interview, an analysis of the classification features of the causes of employee re-

sistance was carried out on the example of corporations belonging to the knowledge-intensive sector of 
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Ukrainian economy. The main factors of employee resistance to change in corporations were identified 

by respondents, i. e. HR-managers, as follows: individual psychological (47 %) and socio-psychological 

(9 %) reasons and organizational barriers (44 %). To estimate their intensity, we proposed an integrated 

coefficient (Chiclana et al. 2013). The study contains the ranking of these three groups of factors provid-

ed by HR managers in order to determine their weight when calculating the integrated coefficient (Іk): –

 individual psychological reasons, A — 0.55; socio-psychological reasons, B — 0.1, organizational barriers, 

C — 0.35. The obtained results indicate that HR-managers assign the leading role to individual psycholog-

ical reasons and organizational barriers in the emergence of employee resistance to change. In this case, 

socio-psychological reasons are assessed as important, but their impact is categorized as less signifi-

cant. An analysis of intragroup correlations shows that the most interconnected are organizational barri-

ers that reflect key organizational characteristics are as follows: type of structure, development strategy, 

features of culture, communication system and management style. 

The general formula for calculating the integrated coefficient to estimate the intensity of employee 

resistance, Іk is given below:  

Іk = А×Σіа + В×Σів + С×Σіс     (1), where А, В, С — the proportion of causes and barriers, іа, ів, іс 

— factors that determine the intensity of employee resistance to change and are determined on the ba-

sis of the scale with max. score = 7 and min. score = 1 (Fig. 4). 

 

     

Figure 4. The scale for assessing the factors that determine the intensity of employee resistance to change 

Source: authors 

 

 

The practical implementation of the proposed methodological approach to assessing the intensity of 

employee resistance to change is carried out on the example of the corporation (Table 3). The interview 

method was used to determine the composition of the main causes and barriers, which are determined 

by the factors of employee resistance to change— іа, ів, іс (Table 3). The maximum value of the integrated 

coefficient of resistance to change for a corporation dealing with knowledge-intensive technologies, Σіс 

equals to 35, the actual Σіс is 26. Resistance intensity in points is as follows: 1≤ Іk ≤ 11.9 – high re-

sistance to change, 12.0 ≤ Ік ≤ 23.9 —  medium resistance to change, 24.0 ≤ Іk ≤ 35.0 —  low resistance 

to change. According to the evaluation, the corporation has a medium intensity of employee resistance to 

change. These findings are consistent with Brown et al. (2019) and Hossein (2011) who suggest that in 

the current practice of companies, employee resistance to change is carried out mainly in a passive form 

which usually does not involve high intensity. 

The problem of increasing corporate responsibility to society is quite acute. This is due to the fact 

that in today's world in the face of external crisis economic challenges and social effects, social respon-

sibility is perceived as an attempt to identify socio-cultural problems that are caused in whole or in part 

by business actions. The corporation must take an active part in the development of the physical, spiritu-

al and social environments because it is the corporation that triggers the depletion of natural resources 

and environmental pollution, provides the source of jobs and tax revenues. Positive social externalities 

are the result of corporate governance influenced by corporate ethics and culture since a set of moral 

norms and rules of corporate introduction, ensuring the formation and maintenance of a high corporate 

spirit, stimulating the internal stakeholders of corporations to achieve overall success is important. Cor-

porate culture defines the principles and values of the company, its mission, purpose, rules of conduct 

for employees, and the relationship between external and internal entities of the company. In our opin-

ion, corporate culture is associated with the reputation of the company. It has also a social external ef-

fect and indicates the effectiveness of corporate governance. Positive social externality is determined by 

corporate social responsibility which serves to support efficiency of the interested highly qualified per-

sonnel working in this organization. 
 

low peak 
low 

below 

average 
average 

above 

average 
high 

high peak 
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Table 3. Estimation of the intensity of employee resistance to corporate change 

Causes and barriers, і 
Estimation results 

Score Calculation 

Personal psychological reasons, weight: 0,55 

Fear of negative consequences  7 

А×Σіа 

Lack of respect and trust for those who introduce changes 3 

Inertia and reluctance to overcome difficulties 5 

Unwillingness to take additional responsibility 5 

The complexity of further predictability of the company development 3 

Amount Σіа = 23 0.55 × 23 = 12.65 

Mах Σіа = 35 0.55 × 35 = 19.25 

Socio-psychological reasons, weight: 0.1 

High group cohesion in a situation of disagreement between the 

goals of the group and the organization 
2 

В×Σів 

Loss of power by the unit 2 

Group norms that contradict organizational change 3 

Lack of professional skills, knowledge or experience 3 

Incorrect understanding of the company's needs for change and 

vision of the future, scepticism 
2 

Amount Σів = 12 0.1 × 12 = 1.2 

Мах Σів = 35 0.1 × 35 = 3.5 

Organizational barriers, weight: 0.35 

The complexity of the organizational structure transformation and 

the interdependence of organizational subsystems 
6 

С×Σіс 
Features of organizational culture 4 

Lack of a clear strategy for change 3 

Organizational routines 7 

Imperfect communication system 6 

Amount Σіс = 26 0.35 × 26 = 9.1 

Мах. Σіс = 35 0.35 × 35 = 12.25 

Total integrated coefficient – Іk= 22.95 

Total integrated coefficient (max.) – Ік мах = 35 

Source: authors 
 

Reducing resistance plays an extremely important role in the implementation of internal corporate 

governance. Resistance regulation allows solving the following main tasks of managing the company: 

providing support for change, creating and promoting a leadership system; involving the personnel in the 

change process; developing (improving) socially-oriented programs; generating a feedback system; and 

developing (improving) corporate training programs. It can be argued that a special role in reducing re-

sistance belongs to the understanding of the causes and the development of targeted measures aimed 

at neutralizing employee resistance. The most important organizational tasks of managing the employee 

resistance to change should be to improve the system of legal, personnel, regulatory and information 

support, personnel management system, motivation and incentives, and the development (improvement) 

of employee participation in changes to achieve the required employee response. Such conclusions 

make it possible to intensify the innovative activities of the corporation since “innovation activities can 

be enhanced by stakeholder engagement, which is aligned with strategic goals and supported by ade-

quate incentives and management mechanisms” (Portna et al. 2020). 

The specificity of personnel management in the corporate governance system is manifested in the 

mandatory implementation of such works as organization of training, retraining and advanced training for 

workers involved in the main company processes. To successfully plan personnel development programs 

the corporation should focus on building social, situational and intellectual competencies in employees 

through trainings and coaching. If necessary, it is expedient to carry out additional recruitment and adap-

tation of new employees. 
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CONCLUSION 

The authors have supplemented the developments on the personnel's impact on the effectiveness of 

corporate governance and social externalities. This scientific proposal is motivated by the fact that the 

corporation is an important social institution included in the system of social relations and largely deter-

mines the socio-economic development of society. The authors of this study used scientific and practical 

tools to explain changes in certain practices of corporate governance. The study is relevant for research-

ers of social entrepreneurship, corporate managers who strive to better understand how practitioners 

work on the effectiveness of corporate governance and can have a positive impact on social effects. The 

results of the study allow us to say with confidence that the effective governance is an objective assess-

ment of all the circumstances that accompany the process of change and is based on assessing the in-

tensity of employee resistance in today's external economic challenges and social effects. 

When carrying out organizational change, it is necessary to consider the personnel's reaction. This 

study aims at assessing the intensity of employee resistance to change. Since it is difficult to diagnose 

resistance to change due to the individual nature of the reasons causing it, we recommend that the 

company should resort to a survey. A scale is proposed to assess the factors that determine the 

employee resistance to change. Based on the results obtained for assessing the intensity of employee 

resistance to change, company executives and HR-managers are invited to develop tools that can be 

used to overcome and reduce this resistance. The obtained practical results provide a basis for 

neutralizing employee resistance to change and, thus, contributing to effective organizational change, 

development of corporate culture, involvement of employees in the company's activity, and rapid and 

effective implementation of innovative staff initiatives. 

We show the relationship between the effectiveness of corporate governance and the level of 

employee resistance to change and offer an inductively derived theoretical basis for the development of 

the Regulations on the concept of corporate governance based on a business analytics platform. 

Considering the results, we recommend estimating the intensity of employee resistance to change with 

the help of an integrated coefficient that takes into account individual psychological and socio-

psychological reasons and organizational barriers as well as their weight. Also, the authors draw 

conclusions about the importance of identifying priority areas for change in companies and analyze the 

causes of employee resistance in order to more effectively neutralize the problem. The results of the 

study on assessing the intensity of employee resistance to change in today's external crisis economic 

challenges and social effects contribute to understanding the patterns of organizational change and the 

choice of methods to resolve the issues. 

Ultimately, our theory and results show that the practical significance of research results lies in the 

possibility of their use by corporations in working out sustainable development plans in today's external 

crisis, economic challenges and social effects and the Report on the effectiveness of corporate govern-

ance in order to develop positive social externalities and implement social business missions. A scientific 

and methodological approach can be used to study the factors influencing the quality of company gov-

ernance. This allows taking timely measures to resolve internal conflicts that may have consequences for 

the financial condition, positive social effects and efficiency of the company as a whole. 
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 The paper aims to test the hypothesis that corruption, shadow economy, 

and foreign direct investment (FDI) affect the BRICS economies' tax revenue 

collection. To accomplish this aim, we collected data from the Transparency 

International, World Development Indicators, and Worldwide Governance 

Indicators over the period 2001-2017. The Bayesian linear regression 

method simulated by the Monte Carlo Markov Chain (MCMC) technique 

through the Gibbs sampling algorithm is applied to uncover empirical re-

sults. The study indicates that the control of corruption has a strong positive 

impact on tax collection. Meanwhile, the shadow economy's size has a 

nonlinear relationship with the BRICS countries' tax revenue. Notably, this is 

an inverted U-shaped relationship. As long as the informality does not ex-

ceed the turning point, the shadow economy positively affects tax revenue 

collection. When the shadow economy's size is larger than this turning 

point, any further increase in the shadow economy can decrease the BRICS 

countries' tax revenue collection. Moreover, the results show that the size of 

FDI has a strong negative effect on these countries' tax revenue. We also 

find that GDP per capita and agriculture adversely affect tax collection, 

although their negative impact probabilities are different. In contrast, the 

Governance Index has a relatively strong positive effect on the BRICS econ-

omies' tax revenue collection. 
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INTRODUCTION 

The government in any country needs tax revenue to finance public expenditures. A sound tax sys-

tem is an essential condition to ensure a country's financial stability and economic growth. Moreover, a 

well-designed tax system can help reduce distortions and maximize social well-being. The researchers 

often argue about the factors that can influence tax collection in countries. Among the determinants of 

tax collection, a growing body of the literature examines the relationship and the effects of corruption, 

shadow economy and FDI on tax revenue collection. 
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Although there are different ways to define corruption, “the most popular and simplest definition of 

corruption is that it is the abuse of public power for private benefit” (Tanzi, 1998, p. 8). Previous studies 

investigate the impact of corruption on tax revenue collection and report a negative relationship between 

these two factors (Tanzi and Davoodi, 2000; Imam and Jacobs, 2007; Thornton, 2008; Arif and Rawat, 

2018). In this regard, Feld and Frey (2007, p. 104) claim that people “may perceive their tax payments 

as contributions to the bonum commune”. Accordingly, when citizens perceive that the political process 

is fair and legitimate, they are willing to declare income honestly even if the public good they receive is 

not equivalent to the tax they pay. During the period 2001-2017, the BRICS’ Corruption Perceptions In-

dex (CPI) ranges from 21 to 51, with an average value of 35.76. As this mean value is by far lower than 

100 (no corruption), it denotes a relatively high level of corruption in these countries. 

Another critical determinant of tax revenue collection is the shadow economy. According to Medina 

and Schneider (2019), the shadow economy or the informal economy can be defined as “all economic 

activities which are hidden from official authorities for monetary, regulatory, and institutional reasons” 

(Medina and Schneider, 2019, p. 4). The authors report that the average shadow economy size of 157 

countries examined for 1991-2017 is 30.9% of GDP. On the theoretical front, an increase in the shadow 

economy's size causes a reduction in the official tax base and tax inputs, which can decrease the in-

vestment in public goods and services. Therefore, some studies suggest that the shadow economy's con-

trol can be conducive to tax collection in different countries (Kodila-Tedika and Mutascu, 2014; Mazhar 

and Méon, 2017; Neog and Gaur, 2020). However, other authors claim that the shadow economy can 

benefit a country's tax revenue under certain circumstances (Schneider and Enste, 2000; Schneider and 

Enste, 2002; Vlachaki, 2015). 

Along with corruption and shadow economy, tax revenue is also determined by FDI. Although differ-

ent empirical studies examine the impact of FDI on tax revenue, the results remain mixed and inconclu-

sive. On the one side, FDI can positively indirectly influence tax revenue collection through promoting 

economic growth and employment (Bayar and Ozturk, 2018). On the other side, due to the growing com-

petition for FDI, countries often provide tax exemptions and incentives to attract FDI. This policy can 

cause countries to lose a large amount of tax revenue. Therefore, the researchers warn that tax competi-

tion in some countries may lead to “a race to the bottom” (Tax Justice Network-Africa and ActionAid In-

ternational, 2012). 

This research, using the Bayesian approach, will shed light on the effect of corruption, shadow econ-

omy, and FDI on tax revenue of the BRICS over the period 2001-2017. The BRICS comprises five major 

emerging countries, namely Brazil, Russia, India, China, and South Africa. This group was formed in 2006 

and was initially called “BRIC” before South Africa joined in 2010. These five countries collectively repre-

sent more than 40 percent of the global population and 30 percent of the territory. Moreover, the BRICS 

economies’ share in global GDP has increased significantly from 8 percent in 2001 to 24 percent in 

2018 (Li, 2019). According to the World Development Indicators, the BRICS’ tax revenue for the 2001-

2017 period ranges from 8.08% to 27.21% of GDP. 

The remainder of the paper is structured as follows. Section 1 presents the literature review. Section 

2 illustrates the research model and the methodology used in the paper, while section 3 mentions the 

main empirical results and discussion. Finally, the study concludes with some remarks. 

 

 

1. LITERATURE REVIEW 

Many authors indicate that corruption can have a corrosive effect on a country's tax revenue collec-

tion. Notably, Tanzi and Davoodi (2000) show that a one-point rise in the corruption index is related to 

2.7% decrease in the tax-GDP ratio. They also add that a one-point corruption increase is connected to a 

0.63% of GDP decrease in individual income taxes received. Imam and Jacobs (2007) examine the effect 

of corruption on tax revenue generation capacity in the Middle Eastern countries over the 1990-2003 

period. The authors posit that the government revenue from taxes can increase if corruption decreases, 

especially in terms of trade taxes and excise taxes.  
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Likewise, Thornton (2008) examines a sample of 53 Middle East and African countries between 

1984-2001. The author points out that corruption adversely impacts tax revenue, especially those col-

lected from social security, domestic goods and services, and international trade transactions. Arif and 

Rawat (2018) analyze a panel dataset of 10 emerging and growth-leading economies (EAGLEs) during 

2001-2015. The authors discover a significant positive relationship between corruption perception index 

and tax revenue. Thus, they suggest that the developing countries should introduce a strategy that may 

provide benefits for the fiscal officers to restrain their corruption incentives. 

Apart from corruption, researchers also discuss the effect of the shadow economy on tax revenue 

collection. Kodila-Tedika and Mutascu (2014) apply a panel-model approach to analyze the relationship 

between the shadow economy and tax revenue in African countries between 1999-2007. The authors 

claim that the former can be detrimental to the latter. Based on this finding, they propose that the Afri-

can governments maximize their tax revenues by controlling the shadow economy activities. Meanwhile, 

Schneider et al. (2015) examine the European Union countries for 2003-2014. The authors state that 

the shadow economy's size (percent of official GDP) in 28 EU countries decreases from 22.6 percent in 

2003 to 18.6 percent in 2014. They also suppose that the shadow economy's main driving forces are 

indirect taxes, self-employment and unemployment (Schneider et al., 2015). 

Likewise, Mazhar and Méon (2017) investigate data from up to 153 developed and developing coun-

tries between 1999–2007. The authors indicate that a one percentage point rise in the size of the shad-

ow economy to GDP ratio is associated with a 0.15 point rise in the inflation rate and up to a 0.67 point 

decline in the tax burden to GDP ratio. Therefore, the authors suggest that the shadow economy can af-

fect the sustainability of a government’s budget and the commitment to monetary integration. Ishak and 

Farzanegan (2020) analyze 124 countries over the 1991-2015 period to examine whether the shadow 

economy affects the relationship between the negative oil rents shocks and tax revenues. The authors 

show that the shadow economy helps regulate market inefficiency and allows labor to deal with econom-

ic volatility. However, it can also hinder government taxation efforts in economic downturns. 

In the other side, Schneider and Enste (2000) claim that at least two-thirds of the income earned in 

the shadow economy is quickly used in the official economy. Meanwhile, Bhattacharyya (1993, 1999) 

finds evidence for the United Kingdom between 1960-1984 that the hidden economy positively influ-

ences consumer expenditures of non-durable goods and services. The author adds that this positive ef-

fect is even stronger for durable goods and services. Hence, Schneider and Enste (2002) suggest that 

one should notice the positive impact of such spendings on economic growth and indirect taxes. 

Meanwhile, Vlachaki (2015) investigates the relationship between the shadow economy and the in-

direct tax revenues using a sample of 125 countries over the 1990-2011 period. The author indicates 

that as long as the size of informality is not larger than a cutoff value, there exists a robustly significant 

positive impact of the shadow economy on the indirect tax revenues to GDP ratio. However, the opposite 

occurs if this size exceeds the cutoff value. Notably, if the informality's value is higher than 67% of official 

GDP, an increase in the size of the shadow economy negatively influences total indirect revenues. 

Other researchers examine the effect of FDI inflows on tax revenue. The previous literature shows 

that FDI inflows can positively influence economic growth through raising the competitiveness, promoting 

the capital stock and technology, enhancing the human capital, and fostering the development of the 

financial sector (Hlavacek and Bal-Domanska, 2016). In this regard, FDI may positively indirectly affect 

tax revenue by enhancing economic growth and employment (Bayar and Ozturk, 2018). Nevertheless, 

other authors argue that FDI inflows can also negatively affect tax revenue since some countries provide 

a wide range of tax reductions, legal privileges and fiscal incentives to attract FDI (Tax Justice Network-

Africa and ActionAid International, 2012; Bayar and Ozturk, 2018). Therefore, the net effect of FDI in-

flows on tax revenue is not unequivocal. 

Notably, Gropp and Kostial (2000) analyze a panel data of 19 OECD countries over the 1988-1997 

period to examine the relationship between FDI and tax revenue. The authors indicate that while FDI 

outflows have an adverse effect on the corporate tax revenue, FDI inflows positively influence such tax 

revenue. Meanwhile, Mahmood and Chaudhary (2013) uncover the effect of FDI on tax collection in Pa-

kistan between 1972-2000. They conclude that FDI is positively associated with tax revenue collection. 
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Therefore, they claim that FDI is useful in enhancing general welfare by increasing tax revenue for the 

government. 

 

However, a study by Tax Justice Network-Africa and ActionAid International (2012) warns that offer-

ing a wide range of tax exemptions and incentives to attract higher levels of FDIs into a country can sig-

nificantly reduce tax revenue. The authors also propose that tax incentives may not always be essential 

to attract and retain FDI. Notably, they indicate that revenue losses from all incentives and exemptions in 

Tanzania can amount to US$ 1.23 billion in 2008, or up to 6% of Gross Domestic Product (GDP). Based 

on the findings, the study suggests that a small group of foreign investors is the primary beneficiaries of 

tax exemptions and incentives. In contrast, the general population and the country as a whole can be the 

losers due to significant revenue losses. 

Other authors show that the relationship between FDI inflows and tax revenue varies across coun-

tries and depends on certain factors. For instance, Bayar and Ozturk (2018) examine the effect of FDI 

inflows on total tax revenues using a sample of 33 OECD countries over the period 1995-2014. The au-

thors state that FDI inflows have no significant impact on total tax revenues at the panel level. Neverthe-

less, the results also reveal that FDI inflows positively affect total tax revenues in Iceland, Israel, Sweden, 

the United Kingdom, and the United States. In contrast, FDI inflows have a negative effect on total tax 

revenues in Austria, France, Italy, and Poland. The authors posit that the host countries’ FDI inflows com-

position and financial incentives level are the determinants of the relationship between FDI inflows and 

total tax revenues. 

 

 

2. MODEL AND METHODOLOGY 

 

2.1 Model 

In the light of the above literature, we propose the following econometric model to examine the ef-

fect of corruption, shadow economy, and FDI on tax revenue in the BRICS countries over the 2001-2017 

period: 

TR = β0 + β1CPI + β2SE + β3SE2 + β4FDI + β5logGDP + β6GOV + β7AGR + ε 

where TR = Tax revenue (% of GDP); CPI = Corruption Perceptions Index; SE = Shadow economy (% of 

GDP); SE2 = the square of the shadow economy; FDI = Foreign direct investment, net inflows (% of GDP); 

logGDP = natural log of GDP per capita (constant 2010 US$); GOV = Governance Index; AGR = Agricul-

ture, forestry, and fishing, value added (% of GDP); and ε = random error. 

The study employs a panel dataset of the five BRICS countries over the period 2001-2017. Data from 

various sources have been gathered. Mainly, TR, FDI, and GDP per capita were collected from World De-

velopment Indicators (WDI). CPI was compiled from Transparency International. GOV was the average 

value of the Worldwide Governance Indicators (WGI) component measures. However, the WGI dataset 

also includes Control of Corruption as a governance indicator. Therefore, we have removed it in the calcu-

lation of the governance index to avoid multicollinearity. Meanwhile, we collected SE data from the re-

search results of Medina and Schneider (2019). 

 

2.2 Methodology 

We use the Bayesian linear regression method to analyze the effects of corruption, shadow econo-

my, and FDI on the BRICS countries' tax revenue. Notably, the prior distribution applies the normal distri-

bution N (0, 1) for the observed variables and the Invgamma distribution (0.01, 0.01) for the variances in 

the model.  

The prior distribution can be rewritten as follows: 

β ~ (0, 1) ; σ2 ~ Invgamma (0.01, 0.01) 
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Meanwhile, the posterior distribution is simulated by the MCMC technique through the Gibbs sam-

pling algorithm. Finally, to deduce that Bayesian analysis is robust, the Gibbs sampling algorithm must be 

efficient, and the MCMC must converge.  

 

3. EMPIRICAL RESULTS AND DISCUSSION 

 

3.1 Descriptive statistics 

Table 1 presents the descriptive statistics of the dependent variable, namely TR (Tax Revenue), and 

the focus-independent variables, namely CPI (Corruption Perceptions Index), SE (Shadow Economy), and 

FDI (Foreign Direct Investment) for the BRICS countries. From the results in Table 1, we can see that 

South Africa has the highest average tax revenue as a percentage of GDP with a mean value of 25.18% 

of GDP. This indicator of South Africa ranges from 22.77% to 27.21% of GDP. Meanwhile, China has the 

lowest average tax revenue with a mean value of 9.7%, a maximum value of 10.31%, and a minimum 

value of 8.57%. 

 

 
Table 1. Descriptive Statistics of the Variables 

Countries Summary statistics TR CPI SE FDI 

Brazil 

Mean 14.76 38.41 34.62 3.09 

Std. Dev. 0.92 2.79 4.10 0.84 

Min 13.50 33.00 28.20 1.73 

Max 16.53 43.00 40.50 4.15 

Russia 

Mean 13.48 25.59 37.71 2.40 

Std. Dev. 2.19 2.87 3.58 1.15 

Min 9.18 21.00 32.50 0.50 

Max 16.60 29.00 42.90 4.50 

India 

Mean 10.30 33.35 21.83 1.68 

Std. Dev. 1.03 4.42 2.61 0.75 

Min 8.08 27.00 18.50 0.61 

Max 12.11 40.00 27.20 3.62 

China 

Mean 9.70 36.12 12.91 3.24 

Std. Dev. 0.56 2.55 1.59 0.96 

Min 8.57 32.00 11.00 1.35 

Max 10.31 41.00 16.00 4.55 

South Africa 

Mean 25.18 45.35 25.42 1.64 

Std. Dev. 1.35 2.62 2.35 1.46 

Min 22.77 41.00 21.90 0.23 

Max 27.21 51.00 29.40 5.98 

BRICS 

Mean 14.95 35.76 26.50 2.41 

Std. Dev. 5.82 7.18 9.45 1.24 

Min 8.08 21.00 11.00 0.23 

Max 27.21 51.00 42.90 5.98 

Source: Author‘s calculations 

 

In terms of CPI, South Africa has the highest average value of CPI, i.e. 45.35, in the BRICS countries 

with a maximum value of 51 and a minimum value of 41. For India, the average value of CPI is 33.35, 
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with a maximum value of 40 and a minimum value of 27. Meanwhile, Russia has the lowest average 

value of CPI, i.e. 25.59. 

A country with the highest average value of shadow economy measured by % of GDP among the 

BRICS economies is Russia (i.e., 37.71%). By contrast, the size of the shadow economy measured by % 

of GDP in China is the lowest, with a mean value of 12.91%, a maximum value of 16% and a minimum 

value of 11%. 

Moreover, China has the highest average value of FDI measured by % of GDP, i.e. 3.24%. A maxi-

mum value and a minimum value of China's FDI are 4.55% and 1.35%, respectively. Meanwhile, South 

Africa has the lowest average value of FDI among the BRICS countries, i.e., 1.64%, with a maximum of 

5.98% and a minimum of 0.23%.  

 

 

3.2 Correlation analysis 

The correlation analysis is shown in Table 2. Lee and Wagenmakers (2014) argue that Pearson's 

correlation is only flagged significance when the evidence is strong in Bayesian's approach. That is, 

Bayes factors (BF) are greater than 10. Bayes factors show very strong evidence supporting the hypothe-

sis of the relationship between TR and CPI (BF = 4.528x106), TR and logGDP (BF = 379.109), TR and 

GOV (BF = 3.998x1011), TR and AGR (BF = 1.974x108). Nevertheless, the Bayesian correlation between 

TR and SE/FDI reports low BF values (BF are 0.663 and 0.665, respectively). These results indicate that 

there is only anecdotal evidence about the relationship between TR and SE/FDI. 

 

 
Table 2. Bayesian Pearson Correlations  

  TR  CPI  SE  FDI  logGDP  GOV  AGR  

TR —                   

CPI 0.6040*** —                

SE 0.2000 -0.3360* —             

FDI -0.2000 -0.0620 -0.0570 —          

logGDP 0.4330*** 0.0640 0.5910*** 0.1880 —       

GOV 0.7370*** 0.8100*** 0.0320 -0.3570* 0.0890 —    

AGR -0.6520*** -0.2500 -0.4890*** -0.0850 -0.9090*** -0.2580 — 

Note: * BF > 10, ** BF > 30, *** BF > 100. 

Source: Author‘s calculations 

 

 

3.3 Posterior Simulations 

Table 3 presents the results of Bayesian linear regression. Notably, all efficiency indexes of the pa-

rameters are greater than 0.01, thus the Gibbs sampling algorithm is effective (Roberts and Rosenthal, 

2001). Simultaneously, since the maximum Gelman-Rubin (Rc) value of the model's parameters is 

1.00014 lower than 1.1, the MCMC converges (Gelman and Rubin, 1992). Consequently, the Bayesian 

inference is robust. 
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Table 3. Results from Bayesian Linear Regression 

Variables Mean Posterior probability Efficiency  Rc 

CPI 
0.30213 

(0.16580; 0.43862) 
1.0000* 1.00000 1.00009 

SE 
1.18806 

(0.77214; 1.59167)  
1.0000* 0.98400 0.99997 

SE2 
-0.02123 

 (-0.02936; -0.01300) 
1.0000** 0.98130 0.99998 

FDI 
-0.67335 

(-1.23742; -0.11305) 
0.9903** 1.00000 1.00013 

logGDP 
-0.56234 

(-1.38932; 0.26735) 
0.9066** 1.00000 1.00000 

GOV 
0.52268 

 (-1.22891; 2.29483) 
0.7191* 0.98590 1.00014 

AGR 
-0.61562 

 (-0.75601; -0.47415) 
1.0000* 1.00000 1.00007 

_cons 
0.36896 

 (-1.60853; 2.35614) 
0.6424* 0.98460 1.00007 

var 
7.73844 

 (5.54071; 10.77625) 
 — 0.78040 1.00001 

Turning 

point 
27.98%  —  —  — 

Notes: 95% credible intervals in parentheses, * Posterior probability of mean > 0, ** Posterior probability of mean 

< 0. 

Source: Author‘s calculations 

 

 

The estimated results of Bayesian linear regression reveal that Corruption Perceptions Index (CPI) 

positively affects the BRICS economies' tax revenue collection. Furthermore, the positive effect probabil-

ity of CPI on tax revenue is 100%. This result implies that the positive relationship between these two 

factors is strong. In other words, higher corruption can lead to lower tax revenue in the countries exam-

ined. 

Meanwhile, the shadow economy (SE) has a strong positive effect on tax revenue efficiency as the 

posterior probability of this factor is 100%. However, the shadow economy's square (SE2) has a strong 

negative impact on tax revenue of the BRICS countries with a negative effect probability of 100%. This 

result shows that an inverted U-shaped relationship links the size of the shadow economy and tax reve-

nue of the BRICS countries. Notably, the marginal effect of the shadow economy on tax revenue is posi-

tive as long as the shadow economy’s size does not exceed the turning point, i.e., 27.98%. For the shad-

ow economy values higher than 27.98% of GDP, an increase in the shadow economy decreases total tax 

revenues. 

If comparing the average value of the shadow economy with the turning point, we can see that the 

shadow economy size of Brazil and Russia is above the turning point. As a result, a rise in the size of the 

shadow economy will reduce tax revenue of these two countries. On the contrary, India, China, and South 

Africa have the size of the shadow economy under the turning point. Therefore, an increase in the shad-

ow economy can raise tax revenue of these three countries. 
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Table 4. The size of the BRICS countries' shadow economy compared to the turning point 

Countries SE average SE versus the turning point  SE → TR 

Brazil 34.62% Above Negative 

Russia 37.71% Above Negative 

India 21.83% Below Positive 

China 12.91% Below Positive 

South Africa 25.42% Below Positive 

Source: Author‘s calculations 

 

 

This study's findings also indicate that FDI has a strong negative relationship with tax revenue in the 

BRICS countries. The negative effect probability of FDI on tax revenue is 99.03%. The result suggests 

that the government's tax incentives to attract FDI may reduce tax revenue collection. 

Moreover, we find that logGDP adversely affects tax revenue. This negative relationship is strong as 

the negative effect probability of logGDP is 90.66%. Likewise, agriculture (AGR) is also strongly negatively 

associated with tax revenue of these economies. The posterior probability of agriculture is 100%. Indeed, 

the agricultural sector is considered a subsistence sector where most farmers' income is out of the tax 

brackets (Neog and Gaur, 2020). By contrast, the Governance Index (GOV) has a quite strong positive 

relationship to tax collection with a probability of 71.91%. This finding indicates that good governance 

will contribute to boosting the tax collection performance of the BRICS. 

 

 

3.4 Discussion 

We find that CPI has a strong impact on the BRICS countries' tax revenue collection with a positive 

effect probability of 100%. Therefore, the control of corruption is beneficial for tax collection. This finding 

is following the submissions of Tanzi and Davoodi (2000), Imam and Jacobs (2007), Thornton (2008), 

and Arif and Rawat (2018). In this regard, Torgler (2013) analyzes two data sets from the World Values 

Survey and the Taxpayers Opinion Survey and finds that trust positively affects tax morale. Notably, if 

citizens trust public officials and the legal system, they may be more likely to comply rather than evade 

taxes. For these reasons, the government should seek to control corruption as this helps increase tax 

revenue. 

Moreover, the results indicate that the shadow economy has a strong positive impact on tax revenue 

collection of the BRICS countries. However, we also find that there exists a turning point of 27.98%. Con-

sequently, if the shadow economy exceeds this turning point, any further increase in the size of the 

shadow economy can negatively influence the taxation. The result is consistent with the study by 

Vlachaki (2015). Based on this finding, we propose that the governments consider measures to manage 

the shadow economy so that the informal sector's size is not too large. Otherwise, it would hinder a coun-

try's tax collection. 

Meanwhile, an increase in FDI size is not conducive to tax collection in the BRICS countries. Notably, 

FDI has a negative impact on tax revenue collection with a negative effect probability of 99.03%. The 

finding is in line with other studies conducted in this field, such as those by Tax Justice Network-Africa 

and ActionAid International (2012) and Bayar and Ozturk (2018). Indeed, to attract FDI, a country can 

offer tax exemptions and incentives. Although these policies may help boost FDI inflows, they also reduce 

tax revenue collection. Hence, as Tax Justice Network-Africa and ActionAid International (2012) suggest-

ed, the government should carefully consider whether these tax exemptions and incentives policies to 

attract FDI are beneficial to the general population and the country as a whole. 
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CONCLUDING REMARKS 

Taxes are an important source of revenue that governments in any country need to finance public 

spendings. The paper aims to discover the determinants of tax revenue collection in the BRICS countries 

over 2001-2017. Notably, we focus on three variables: CPI, shadow economy, and FDI. The study applies 

the Bayesian linear regression method simulated by the MCMC technique through the Gibbs sampling 

algorithm to accomplish the objective.  

The result indicates that CPI has a strong positive impact on tax revenue in the BRICS countries. The 

posterior probability of this indicator is 100%. We suggest that the governments focus more on control-

ling corruption since higher corruption can lead to lower tax revenue collection.  

The study also reveals that the shadow economy promotes tax revenue as long as the informality 

does not exceed the turning point of 27.98%. Once the size of the shadow economy is higher than 

27.98% of GDP, any further increase in the shadow economy can reduce tax revenue collection in the 

BRICS countries. 

Moreover, the size of FDI impedes tax collection in the countries examined. The negative effect 

probability of this factor is 99.03%. This adverse impact of FDI occurs as a country often provides tax 

reductions, legal privileges, or fiscal incentives to attract FDI inflows. Indeed, the government needs to 

consider who benefits from these incentives. 
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 Most times, state and local borrowing takes the form of bond issuing to the 

general public, which creates ease of accessibility by the investing commu-

nity. The investing public finds the opportunity a suitable time to buy securi-

ty assets which have government backing and serve as collateral for future 

loan contractions. Curiously, this study tries to investigate the effect of each 

type of government bond on economic growth. Thus, the study examines 

the impact of various public-sector bonds on economic growth of Nigeria 

from 2003-2019. To achieve the set objective, the study employs multiple 

regression technique to assess the impact of each class of government 

bond on GDP. The findings indicate that treasury bills and FGN bond impact 

positively and significantly on economic growth of Nigeria. On the contrary, 

Treasury bond and inflation affected growth negatively and substantially. 

However, other government bonds and debts exert insignificant negative 

influence on economic growth. The study suggests that the government 

should endeavor to enhance the content of Treasury bond and other bonds. 

Furthermore, the inflation rate should be brought under control by the rele-

vant government agencies. 
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INTRODUCTION 

Investment in state-owned bonds have become very attractive in the recent times among African 

Countries. The concept of economic diversification has alienated many economies from reliance on a 

single source of project financing. It is important to note that economic growth sustainability entails that 

all sectors of the economy must play an active role. The public and the private sectors are the major role 

players to ensure sustainable economic growth in a nation. These roles are diverse in nature and may 

take the toll of borrowing through saleable securities to ensure economic movement in the right direc-

tion. Thus, an economic viability is not all about buying and selling to keep the economy liquid but a con-

scious effort to avoid monetary stagnation.  An economy suffers recession when there is absence of in-

novative schemes to keep it economically viable. One of the innovative schemes identified by (Omodero 

& Alege, 2021) is the introduction of public sector bonds which allows the government to borrow from 
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individuals and firms at any given time.  When the government issues these bonds to the public, individ-

uals and firms purchase the securities with their money. There is a dual purpose for the bonds, they 

serves as investments to the individuals and firms acquiring them and also provide the government with 

financial resources to embark on government projects. The firms and individuals holding the securities 

can as well dispose them at a gain in the Nigerian Stock Market at any given time. 

Nigerian Stock Market has both primary and secondary market. The primary market is where both 

the public and private sectors offer securities such as stocks and bonds for sale to the public. Investors 

go through the prospectus and declare their intention to purchase the shares or debentures put forward 

for sale. Conversely, the secondary market is where investors and security holders resale their existing 

securities to interested buyers. At this point, the Stock Market brokers are involved to carry out the deals. 

The Nigerian Stock Market helps the government to offer for sale bonds such as Federal Government of 

Nigeria (FGN) savings bond, FGN bonds, FGN green bond, development stocks, treasury certificates, 

treasury bonds, treasury bills, promissory note and FGN Sukuk. These are the various security instru-

ments the Federal Government of Nigeria uses to source fund internally. The buyers are given certificates 

which are assets and can be used as collateral to obtain loans from the bank. The government bond also 

attracts a steady interest known as coupon (Omodero & Alege, 2021). Government bonds is structured in 

such a manner that the bond holders do not have anything to lose because it is a marketable security. At 

any time the holder wishes to dispose it, there are always ready buyers. On the other hand, the govern-

ment makes regular payment of the interest attached to the bonds. All incomes accruable to government 

bonds in Nigeria are tax free and the bonds act as a liquid assets.  

The fact that these bonds have not been fully examined by researchers and scholars to ascertain 

their various contributions to economic growth of the country is the motivation for this research. This 

investigation is a further inquiry to determine the economic benefits of various classes of government 

bonds in Nigeria. Omodero and Alege (2021) considered the effects of government bonds on capital 

market growth in Nigeria but did not investigation the interaction with the GDP growth. Other relevant 

studies (Kapingura & Makhetha-Kosi, 2014; Muharan, Ghoxali & Arfinto, 2018; Teixeira, Vieira & Fer-

reira, 2021) have their focus on bond market development and bank liquidity and profitability. This study 

aims at providing insight on the effectiveness and usefulness of various classes of government bond in 

driving economic growth.  

 

 

1 CONCEPTUAL FRAMEWORK AND ELUCIDATION 

Figure 1. Conceptual framework (Designed by authors, 2021 

 

 
Government bond. A state-owned bond is a commitment founded asset, which allows persons to 

lend money to the government and in return obtain a fixed interest (IG International, 2021). Administra-

tions use these monies to raise resources for innovative ventures and provision of infrastructures for 
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social development purposes.  The resources the government realizes from the bond issued to the public 

helps in economic growth sustainability and planning. Government bonds also enable investors to re-

ceive a steady yield at intervals. When individuals buy a government bond, they loan money to the gov-

ernment at a fixed interest rate for an agreed time frame.  Consequently, the government pays back a 

coupon which is a fixed interest paid at steady intervals. Following this scenario, government bond is 

referred to as a fixed-income asset. Also, bond holders get back their original investment as soon as the 

bond terminates. The day an investor recovers his/her original investment is known as the maturity date. 

Thus, different bonds have diverse maturity dates which could be either less or more than a year and 

above.  Government bonds are associated with interest rate risk, inflation risk and currency risk (IG In-

ternational, 2021). The point is that when interest, exchange and inflation rates increase, the value of 

bonds decline. 

 

Federal government bond (FGB). Federal government bond in Nigeria comprises green bond and sav-

ings bond. The FGN green bond is the kind of bond mechanism that uses its earnings for the sponsorship 

of green projects. These projects are referred to as green because they are viable and promise to en-

hance the nation’s economic growth. The projects may be fresh or already in existence but must comply 

with the green bond principles. These principles are the conditions that projects are required to align with 

before finances could be directed to them. The requirements include: procedure for project assessment 

and selection, reporting of list of qualified green projects, management and usage of project incomes 

(The Nigerian Stock Exchange, 2019). On the other hand, FGN savings bond is an innovative marketable 

security introduced by the Debt Management Office (DMO) of Nigeria, on behalf of the Federal Govern-

ment of Nigeria.  FGN savings bond has been launched to support the savings culture among Nigerians. 

It provides all citizens, a chance of contributing to the nationwide economic expansion, regardless of 

their income level. Relatively, it has the most tolerable outcomes as compared to other securities availa-

ble in the capital market. There is three-monthly coupon outflows to bondholders.  FGN Savings Bond is 

harmless and supported by the complete assurance and recognition of the Federal Government of Nige-

ria.  

 

Treasury bond (TBN). Treasury bond is a part of the greater set of government bonds, a sort of bond 

allotted by a state government with an obligation to pay periodic interest known as coupon, as well as the 

principal upon maturity (Chen, 2019). Treasury bond was not introduced as just an innovative borrowing 

tool for the government, using the term, but as an indispensable aspect of local debt management ar-

rangement designed to lengthen the duration of government loan reimbursement. The consequence of 

this conception is that the existing devices were not apposite for exchange in the money market and 

cannot function as a scheme for open market operations. The key objective of treasury bonds is to offer 

a cost effective basis for shortfall financing for the government (Nzotta, 2004). It also seeks to curtail 

debt service commitments caused by the extraordinary degree of deficit funding by the government 

(Nzotta, 2004).  

 

Treasury bills (TRB). Treasury bills are temporary sovereign obligation securities which have a dura-

tion of less than one year or maximum one year. It implies that its maturity for refund upon commitment 

by the government is one year or less. Treasury bills are traded with a rebate and redeemed at par. 

These bills are the greatest floating money market securities and are supported by warranty of the Fed-

eral Government of Nigeria. The Federal Government of Nigeria, via the nation’s Apex Bank, issues Nige-

rian Treasury Bills to offer short-range finance for government budget shortage. The treasury bills are 

typically issued through a competitive bidding method, quoted and transacted on the Nigeria’s foremost 

debt capital, foreign exchange and derivatives over-the-counter securities exchange (FMDQ OTC) plat-

form (FMDQ, 2019). Therefore, treasury bills are debt instruments used by the federal government to 

acquire domestic loan for a short period of about three months but not more than one year. 
 

 

2. EMPIRICAL REVIEW 

Kapingura and Makhethan Kosi (2014) assessed the causal relationship between bond market de-

velopment and economic growth in South Africa from 1995 – 2012. The study employed Engle Granger 
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co-integration method and Pairwise Granger Causality test for data breakdown. The findings revealed a 

nexus between bond market capitalization and economic growth. Thus, the study suggested appropriate 

policies by the African Countries to boost bond market for more economic progress. In addition, Matei 

(2015) substantiated the interconnection between bond market growth and the increase in real GDP 

using bond return of 10 years maturity and bond income of 1 year duration as substitutions of bond 

market advancement in 16 Eurozone republics. The result of the study exhibited that economic activity of 

a nation that is materially influenced by bond market underlying forces were traced to Portugal, Finland, 

Italy, Greece, and France for the period of 2001 – 2011 covered by the research work. Spilioti (2015) 

used panel data of the Euro area countries spanning from 1981 – 2014 to examine the relationship 

between government debt and GDP growth. The study found evidence that government debt impacted 

positively and significantly on economic growth.   

Pegkas (2017) discovered that government internal borrowing and population had a negative long-

run effect on Greece economic growth. The study also revealed the effect of debt break to be negative on 

growth after year 2000. Muharan et al. (2018) used Vector Autoregressive, Vector Error Correction Model 

and Granger Causality methods to examine the relationship among bond market development, economic 

growth and foreign investment in some developing countries. The study covered a period from 2004 – 

2015 and found both short and long run co-integrations in all the samples. The findings also revealed no 

causality but the study discovered univariate correlation in Indonesia, Mexico and Thailand. Butkus and 

Seputiene (2018) studied the growth effect of public debt on government effectiveness. The study used 

a panel data of 152 countries for a period from 1996 – 2019. The findings had that debt turning point 

would depend on effective government but that the government’s effectiveness might be too insufficient 

to avert negative effects of debt. 

Teixeira et al. (2021) analyzed the effects of government bonds on liquidity risk and bank profitability 

in Cape Verde from 2000 – 2017. The study employed ordinary least squares estimation method. The 

findings showed that government debt securities had no effect on bank liquidity risks. It was also re-

vealed that government bonds had positive effect on banks assets’ profitability. The study concluded 

that it was more beneficial for banks to hold government bonds as safe assets and risk-free substitutes. 

Omodero and Alege (2021) investigated the impact of government bond on capital market growth in Ni-

geria from 2003 – 2019. The study employed multiple regression technique to examine the effects of 

various government bond on total market capitalization. The findings indicated that the Federal Govern-

ment bond had significant positive impact on total market capitalization. It was also found that the other 

classes of bonds did not exert significant impact on capital market growth in Nigeria. 

 

 

3. METHODOLOGY  

The statistical model adopted for this research is the multiple regression analysis. The study investi-

gates the effect of public-sector bonds on economic growth in Nigeria. This study makes use of Statistical 

Package for Social Sciences (SPSS) to analyze the data obtained from the sources specified in Table 1. 

The data covered a period from 2003-2019. 

 
Table 1. Variables description and sources 

Variable Description Source 

GDP Gross Domestic Product CBN Statistical Bulletin 

TRB Treasury Bills CBN Statistical Bulletin 

FGB Federal Government of Nigeria (FGN) Bond CBN Statistical Bulletin 

TBN Treasury Bond CBN statistical bulletin 

BND Other Bonds and Debts not classified CBN statistical bulletin 

INF Inflation World Development Indicators 

Source: Compilation by Author, 2021 
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The model specified for this study is as follows: 

Y =  + + +…  

Where, 

Y = Gross Domestic Product (dependent variable); X = Public-Sector bonds (independent variable) 

β = Coefficient  

 = Error term  

 

The above model can be specifically applied to this study as: 

LOGGDP =   +  +  +  +  +  

Where: 

GDP = Gross Domestic Product; TRB = Treasury Bills; FGB = Federal Government of Nigeria’s Bond; TBN 

= Treasury bond; BND = Bond and Debt; INF   = Inflation rate. 

 = Coefficient of the parameter estimate 

-  = intercept  

 = Error term  

 

 

4. DATA SCRUTINY AND EXPLANATION 

The descriptive statistics for this study include the minimum and maximum values, mean and stand-

ard deviation. From Table 2, the Minimum Values of the Gross Domestic Product (GDP), Treasure Bills 

(TRB), Federal Government of Nigeria bonds (FGB), Treasury bond (TBN), Bond and Debt (BND) and Infla-

tion are: 4:12; 2.67; 1.86; 2.10; 0.54 and 1.19 respectively. The Maximum Values for GDP, TRB, FGB, 

TBN and BND are: 4.73; 3.17; 3.29; 2.48; 1.90 and 1.23 individually. The Mean Values for GDP, TRB, 

FGB, TBN and BND are: 5.16; 3.55; 4.02; 2.63; 3.15 and 1.32 in that order. The Standard Deviation of 

GDP, TRB, FGB, TBN and BND are: 0.31; 0.29; 0.69; 0.17; 0.88 and 0.03 correspondingly. Thus, Stand-

ard deviation is only a mathematical tool that helps to determine how far the values of data are spread 

above and below the mean. The point is that, the higher the dispersion or variability, the greater the 

magnitude of the deviation from the mean value. The descriptive statistics on Table 2 shows that the 

standard deviation values of the distribution in all the variables has a lower spread and below the mean 

values.  The result also depicts that the distribution of the data sets are clustered around the mean. 

However, Figure 2 provides evidence of the normality of the distribution. 

 
Table 2: Descriptive Statistics 

 N Minimum Maximum Mean Std. Deviation 

LOGGDP 17 4.12390 5.15900 4.7336283 .31288248 

LOGTRB 17 2.67388 3.55386 3.1688760 .29733935 

LOGFGB 17 1.86070 4.02219 3.2919600 .69064288 

LOGTBN 17 2.10033 2.63407 2.4819138 .16986628 

LOGBND 17 .54283 3.14626 1.9000466 .88372662 

LOGINF 17 1.18667 1.31618 1.2348884 .03195732 

Valid N (listwise) 17     

Author’s calculation, 2021. 
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Figure 2. Histogram normality 

 

 
Table 3. Correlations 

 LOG 

GDP 

LOG 

TRB 

LOG FGB LOG 

TBN 

LOG 

BND 

LOG INF 

LOG

GDP 

Pearson Corre-

lation 

1 .838** .974** -.835** .797** -.666** 

Sig. (2-tailed)  .000 .000 .000 .000 .004 

N 17 17 17 17 17 17 

LOGT

RB 

Pearson Corre-

lation 

.838** 1 .733** -.775** .825** -.288 

Sig. (2-tailed) .000  .001 .000 .000 .262 

N 17 17 17 17 17 17 

LOG-

FGB 

Pearson Corre-

lation 

.974** .733** 1 -.731** .760** -.716** 

Sig. (2-tailed) .000 .001  .001 .000 .001 

N 17 17 17 17 17 17 

LOGT

BN 

Pearson Corre-

lation 

-.835** -.775** -.731** 1 -.574* .421 

Sig. (2-tailed) .000 .000 .001  .016 .092 

N 17 17 17 17 17 17 

LOG

BND 

Pearson Corre-

lation 

.797** .825** .760** -.574* 1 -.517* 

Sig. (2-tailed) .000 .000 .000 .016  .034 

N 17 17 17 17 17 17 

LOG 

INF 

Pearson Corre-

lation 

-.666** -.288 -.716** .421 -.517* 1 

Sig. (2-tailed) .004 .262 .001 .092 .034  

N 17 17 17 17 17 17 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

Source: Author’s calculation, 2021. 

 

The result on Table 3 shows the correlation existing among the variables used in this study. It could 

be observed that the variables perfectly correlate with themselves individually as each has the correla-

tion value of 1 to itself. GDP has strong positive correlation with TRB, FGB, BND and a strong negative 
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correlation with TBN and INF. The Pearson Correlation for all the variables are significant at 1% level of 

significance. Similarly, TRB has a strong positive correlation with GDP, FGB, and BND but negatively and 

significantly correlate with TBN. However, there is an insignificant negative correlation with INF. FGB has 

a strong positive relationship with GDP, TRB and BND. However, there is existence of material negative 

connection with TBN and INF. TBN correlate positively and strongly with INF at 10% level of significance 

but has strong negative correlation with GDP, TRB, FGB and BND. BND has a strong positive correlation 

with GDP, TRB, and FGB at 1% level of significance. The relationship with TBN and INF is negatively signif-

icant at 5% level. INF has a significant negative connection with GDP and FGB at 1% level but at 5% level 

with BND. At 10% level, there is a positive correlation with TBN while it expresses insignificant correlation 

with TRB. 
 

 

Table 4: Model Summary  

Model R R Square 
Adjusted R 

Square 

Std. Error of the 

Estimate 
Durbin-Watson 

1 .997a .994 .992 .02870412 2.026 

Predictors: (Constant), LOGINF, LOGTRB, LOGTBN, LOGBND, LOGFGB Dependent Variable: LOGGDP  

Source: Author’s calculation, 2021. 

 

 

The result on Table 4 provides summarized statistical information of the model applied in this study. 

From Table 4, the correlation value is 99.7% and the R-Square is 99.4%. The result indicates a strong 

positive correlation between the dependent and the independent variables employed in this study. In 

addition, the independent variables explain about 99.4% of the variability in the response variable which 

is GDP. It implies that government bonds determine up to 99.4% of economic growth in the Sub-Saharan 

African Country Nigeria. That is, the government depends on borrowed money to expand the economy. 

However, the good aspect of it is that, the securities used in the borrowing is marketable and the income 

(interest element) is stable. The meaning is that the attributes of government bond actually make them 

agents of economic growth. From the result on Table 4, the Standard Error of the Estimate is 

0.02870412 which is less than the value of 1. The result shows that the model forecast is error free. 

There is also absence of multi-collnearity as found in Table 6 and auto-correlation as the Durbin-Watson 

in Table 4 indicates the value of 2.  
 

 

Table 5. ANOVA 

Model 
Sum of 

Squares 
Df 

Mean 

Square 
F Sig. 

1 

Regression 1.557 5 .311 
378.01

1 

.000**

* 

Residual .009 11 .001   

Total 1.566 16    

Significant at ***1%.  

Dependent Variable: LOGGDP 

Predictors: (Constant), LOGINF, LOGTRB, LOGTBN, LOGBND, LOGFGB  

Author’s calculation, 2021 
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Table 5 provides evidence that the model used in this study is statistically significant and 

the independent variables jointly impact on economic growth positively and significantly.  

 

 
Table 6. Coefficients 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 
T Sig. 

Collinearity  

Statistics 

B 
Std. Er-

ror 
Beta Tolerance VIF 

1 

(Con-

stant) 
4.741 .523  9.059 .000   

LOGTRB .254 .070 .241 3.632 .004*** .119 8.388 

LOGFGB .288 .025 .635 11.544 .000*** .174 5.754 

LOGTBN -.294 .081 -.160 -3.642 .004*** .273 3.662 

LOGBND -.007 .019 -.020 -.378 .713 .188 5.327 

LOGINF -.822 .407 -.084 -2.019 .069* .304 3.289 
                                                    

Dependent Variable: LOGGDP 

Significant at: ***1%; **5%; *10% 

Source: Authors’ calculation, 2021 

Table 6 implies that the model for this study can now be presented as follows: 

Y = 4.741 + 0.254TRB + 0.288FGB – 0.294TBN – 0.007BND – 0.822INF 

 

 

The study tests the impact of government bond on economic growth of Nigeria. Using the t-statistics 

TRB and FGB have significant positive impacts on GDP at 5% level of significance. At the same 5% level, 

TBN has material adverse effect on GDP and inflation is also negatively affecting GDP at 10% materiality 

level. However, BND is negative but does not have substantial influence on GDP. 

 

 

SUMMARY 

The study investigates the impact of state-owned bond on economic growth in Nigeria from 2003-

2019. The findings reveal that Treasury bills has significant favourable influence on economic growth. 

The results also show that Federal Government of Nigeria (FGN) bond has a robust positive impact on 

GDP. On the contrary, Treasury bond is negatively and significantly affecting the GDP. Inflation is used as 

a moderating variable but equally has significant negative impact on GDP. It implies that increase in in-

flation rate is absolutely a bad experience for investments in government bonds. The other forms of 

bonds and debts are insignificant. The examination of government classes of bond will help the govern-

ment to understand the type of bonds to improve their features. Therefore, the study suggests that the 

government should enhance the marketable qualities of TBN and other bonds and debt. It is also advis-

able to control inflation. The government bonds (TRB and FGB) that are already improving the economy 

should be made more attractive to the existing investors and potential investors. In a nutshell, this study 

suffers lack of sufficient empirical evidences. Therefore, upcoming researchers are encouraged to carry 

out more studies on the effect of government bonds on all Sub-Saharan African countries. Sufficient re-

searches on the role of government bond to boost economic growth will ensure more empirical evidences 

emerge to boost literatures in this study area.   
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 The purpose of the article is to substantiate the unified theory of urban 

shrinkage based on heterodox economic approaches, which will overcome 

the dominant neoclassical paradigm with its reductionist explanations and 

one-sided normative guidance. Research methodology is a qualitative meta-

analysis of heterodox studies of regional/urban economics (including insti-

tutional, evolutionary, behavioral economics, discursive institutionalism, 

narrative economics, place marketing and place branding, and generational 

theory) and identification of the potential for integrating these approaches 

into a single theoretical framework. Research objectives: a qualitative as-

sessment of the theoretical basis of urban anti-shrinkage policy used in 

practice; analysis of advances of heterodox theories in the field of urban 

economics; analysis of areas of intersection and prospects for the formation 

of a joint research program. The article presents a new approach, complexi-

ty-focused institutional economics, which can become a methodological 

basis for the formation of a heterodox urban-shrinkage theory. The main 

findings of the study are to substantiate the potential directions of hetero-

dox synthesis in urban shrinkage studies, as well as to present a complexity-

focused methodology and interdisciplinary framework for analyzing shrink-

ing cities. 
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INTRODUCTION 

The term "shrinking city" does not have a unified definition, despite numerous studies of this phe-

nomenon since the late 1970s (Großmann et al., 2008. P. 82). By and large, the term "urban shrinkage" 

is a meta-term, covering many other terms that are used in urban studies to emphasize different forms of 

systemic problems in urban development. We are talking about such terms as urban decline, urban de-

cay, “urban ills” and the like (Camp Yeakey et al., 2014). All of these terms and the broadest term 

"shrinking cities" describe a situation of sustained population decline in cities and especially in metropol-
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itan areas. According to OECD experts, by 2050 the share of shrinking cities in the world will reach 30%, 

and now this figure is 19% (OECD / European Commission, 2020. P. 123). Moreover, the share of shrink-

ing metropolitan areas is 20% in the group of cities with a population of 250,000 - 1,000,000 and 19% 

in the group of cities with a population of up to 250,000. In other words, the concentration of the popula-

tion is growing in the largest cities, which are becoming increasingly powerful centers of economic and 

social activity, sucking resources from all other urban areas.   

The steady decline in the urban population has many negative consequences. First, the tax base of 

municipalities is declining, which leads to chronic underfunding of infrastructure, a decline in public 

spaces, and a decline in the quality of the urban environment. Secondly, the volume of the domestic 

market is shrinking, which discourages the development of business activities focused on demand from 

the local population (this applies to most of the service businesses). Thirdly, the number of small and 

medium-sized enterprises is decreasing. Fourth, large enterprises are beginning to experience problems 

with personnel, and universities are faced with a reduction in students, which leads to a decrease in in-

novative activity. Fifth, shrinking cities are losing their attractiveness to tourists and investors. Sixth, the 

communication fields of shrinking cities are mostly filled with negative assessments of the current state 

and gloomy expectations, which affects the psychological well-being and forms a negative image of the 

city. Thus, urban shrinkage is a multidimensional asynchronous process, since negative changes in dif-

ferent dimensions of shrinkage occur at different rates. 

Urban shrinkage is launched and supported for multiple reasons. As J. Hollander noted, “when 

speaking of population decline, no single rationale explains why a place depopulates” (Hollander, 2010, 

p. 137). A huge role is played by the growing mobility of the population, which is expressed, on the one 

hand, in inter-urban migration (movement of residents to other cities with higher incomes and a higher 

quality of life), on the other hand, in suburbanization and spatial spread of urban agglomerations 

(movement of the population from an urban area into suburban areas that are cheaper to live in), as well 

as international labor migration. To counteract these processes, it is necessary to increase the attrac-

tiveness of cities by enhancing existing competitive advantages or creating new ones. The problem here 

is that it is necessary to increase the attractiveness of shrinking cities while shrinking, which creates 

many resource and financial constraints. Place branding can also play a significant role in overcoming 

urban shrinkage, but its opportunities are limited by negative expectations of the residents themselves, 

which provides for attempts to design a new optimistic brand. Most often, shrinking cities result from 

long-term depopulation caused by demographic factors such as declining birth rates and aging popula-

tions. Such depopulation is a manifestation of a global shift - the second demographic transition - which 

is associated with a long-term course towards the values of self-actualization and individual freedom (the 

so-called “the Maslowian drift”), which do not imply high fertility and the creation of large families. And it 

is these values, and not economic reasons per se, that are the drivers of urban contraction.   

The most important factor of urban shrinkage has become deindustrialization - a fall in the profitabil-

ity of industrial activities, a decrease in the share of industry in the GDP of countries and cities, and a 

decrease in the share of industrial workers in the overall structure of employment. Many shrinking cities 

have historically formed around industrial enterprises and industry is the dominant sector of their econ-

omy. Deindustrialization is caused by macroeconomic structural shifts in the sectoral structure of value-

added production and, ideally, should lead to an intersectoral flow of human resources - from industry to 

the service sector, including science, research, and development, thereby leading to an increase in the 

efficiency of industrial businesses. From this idealistic scenario, the idea of a post-industrial creative city 

emerged. The main place in the economy of the post-industrial city is occupied by service industries that 

provide the production of innovative, information, transport and logistics, educational, medical, trade, 

financial, and other types of services. Of particular importance are the creative industries associated with 

creative intellectual activities - the development of computer games and IT applications, architecture, 

design, advertising, music, film production, AR and VR technologies, etc. The entertainment industry is 

actively developing in idealized post-industrial cities - museums, galleries, theaters, libraries, cafes, res-

taurants, concert halls, lecture halls, parks, attractions, nightclubs, fitness centers, etc. White collars, 

having spent their working day in the office doing creative, interesting, and highly paid work, plunge into 

the rich nightlife with its vibrant events and parties. 
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However, the reality is shattering this idealized image of de-industrialization. The displacement of in-

dustrial activities by service activities (wholesale and retail trade, finance, IT services, creative industries, 

etc.) is accompanied by automation, digitalization, and robotization of the vast majority of industries. This 

progressively reduces the industry's need for personnel, especially those of low and medium qualifica-

tions. But in current conditions, digitalization also encompasses the service sector, which is accompa-

nied by the displacement of people and the replacement of their functions with software: this trend is 

observed in banking, insurance, real estate, legal, notary, marketing, and other service industries. This 

structural shift is accompanied by the emergence of a new model of the labor market (sometimes re-

ferred to as post-work), including one associated with precarization, i.e. an increase in the share of in-

consistent work. The competition for white-collar jobs is increasing dramatically. At the same time, there 

is a transformation of local institutions, a change in dominant values, behavior models, communication 

channels, and urban discourses, which radically changes the institutional environment of old industrial 

cities (Simovic, 2020; Krivokapic, 2020). Instead of a creative city model with a tolerant and intense cul-

tural environment that attracts new creative workers from other cities, shrinking cities often develop as 

centers of intense exploitation and fierce competition for jobs.  

In the overwhelming majority of studies, the causes of urban shrinkage are considered from the 

standpoint of uneven economic development, understood extremely narrowly, only in the aspect of trans-

formation and investment factors, which is due to the dominance of the neoclassical paradigm in the 

theories of regional and urban economics. Population change is seen as a natural response of residents 

to differences in employment opportunities or differences in quality of life. Residents of cities and urban 

areas with a lack of work or a lower quality of life (for example, with a polluted environment, poor infra-

structure, or expensive housing) move to more attractive regions with better prospects. The methodologi-

cal basis of this point of view is still implicitly based on the Tiebout model, which describes the process of 

people choosing a jurisdiction for residence from a neoclassical standpoint. This model also applies to 

the choice of business locations. Since the Tiebout model is characterized by a high degree of abstract-

ness (free migration of individuals between jurisdictions or "voting with their feet" to maximize personal 

gain with fixed preferences is assumed), the shrinkage of cities and population migration in the condi-

tional “Tiebout world” is a simple extension of the market economy mechanism and its expansion into 

the sphere of spatial development. 

Urban shrinkage studies lack a complexity-focused paradigm. The plurality of factors in urban 

shrinkage needs to be explored with an integrative methodological framework that should form the basis 

for a comprehensive anti-shrinkage policy.  

 

1. METHODOLOGY 

The methodology of urban shrinkage studies should combine heterodox economic trends (approach-

es of institutional, behavioral, evolutionary economics) and new interdisciplinary theories. In general, 

heterodox economics is an umbrella term that covers areas of economic science that are alternative to 

the neoclassical mainstream, primarily institutional, evolutionary and behavioral economics, as well as 

other non-standard areas of economic analysis (Jo et al., 2017). These theoretical approaches are now 

taking the leading positions in world science and, what is important to emphasize, they are all quite 

closely related to spatial problems, up to the availability of sufficient operational recommendations. At 

the same time, heterodox theories are developing outside the classical theories from the field of regional 

studies, economic geography, spatial economics, and other areas. Despite the variety of directions, re-

cent times tend to consider them in aggregate, as a (so far amorphous enough) integral research field. 

Even taking into account some important advances, the meso-level of the urban economy (as well as 

the regional economy as a whole) is represented in heterodox economic discourse in an extremely frag-

mentary manner. Nevertheless, it seems possible to highlight the key areas of scientific research in this 

subject area. 

Evolutionary economists view innovation, localized in regions and cities, as the main engine of eco-

nomic growth. At the same time, innovations are interpreted extremely broadly - they mean the ability to 

create new products (goods, services, knowledge, etc.) and new ways of carrying out various types of 
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activities in the economic space of a city or region. Thus, these are technological, organizational, institu-

tional, marketing, and (in a broad sense) social innovation: and these are always new “methods of doing 

things” in the local environment (Perilla Jimenez, 2019). Equalization of the status of technological and 

non-technological innovations is becoming an important trend. Moreover, empirical studies show that the 

local competitiveness of firms is primarily determined by such factors as best management practices, 

organizational mechanisms, decision-making methods, organizational culture (Nelson et al., 2018. P. 

119). Although evolutionary economics recognizes the importance of all forms of innovation and pays 

attention to different evolutionary modes of innovation processes, a special role is still assigned to inno-

vation cascades, i.e. a long-term series of interconnected radical innovations. Innovation is rightfully con-

sidered the result not of individual efforts, but collective actions of territorial innovation communities, 

jointly forming technological paradigms - knowledge, ideas, methods, and norms common to community 

members associated with the physical and social technologies they use. A key characteristic of innova-

tion communities is diversity: they include not only manufacturing and service firms, but also universities, 

government agencies, non-profit organizations (Nelson et al., 2018. P. 21-25), as well as traditional and 

new media, experts, consumer communities, etc. 

The main problem of shrinking old industrial cities is low economic diversity, reflected in the weak di-

versification of the economy, which offers a rather narrow range of jobs. It is extremely difficult to over-

come the path dependence effect and turn into highly diversified economic centers due to the growing 

competition from the largest metropolitan areas. OECD experts state: "Whereas capital metropolitan are-

as, as well as larger metropolitan areas in general, have an advantage in attracting populations, ... met-

ropolitan areas with less than 1 million inhabitants are at a much higher risk of shrinkage than larger 

ones" (OECD / European Commission, 2020. P. 125). Along with the effect of path dependence (depend-

ence on the trajectory of previous development) and the entrepreneurial culture prevailing in the city or 

region, i.e. factors of a long-term nature, evolutionary economists emphasize the effect of path creation 

(creation of new trajectories of development), including those providing a transition from one technologi-

cal paradigm to another - a paradigm leap (Capello, Lenzi, 2018). Despite the expansion of the concept 

of proximity (now the key role is assigned to a greater degree of institutional, cognitive, social, and cul-

tural proximity), nevertheless, geographic proximity and physical contacts in a “face-to-face” format (ra-

ther than “face-to-screen”) contribute to the evolutionary accumulation of trust and the development of 

routines for collaboration within clusters and proto-cluster networks. At the same time, the localization 

factor is critically important for the effectiveness of collaborations and innovation processes.  

As a result, the understanding of regional innovation systems is changing: they are increasingly 

viewed as ecosystems - complex, co-evolving systems rooted in the territorial environment, uniting many 

internal and external stakeholders (groups directly or indirectly interested in regional development), in-

terconnected and interacting with each other. The ecosystem approach involves the rejection of the un-

ambiguous prioritization of any institutions, models, tools, or subjects of innovative development. As a 

result, territorial strategizing avoids the eternal problem of choosing between polar alternatives - bottom-

up or top-down governance, supporting key industries or creating clusters, focusing on projects with 

short-term or long-term prospects, attracting large investors or developing small businesses, etc. It is 

becoming more and more obvious that the sustainable development of regional innovation ecosystems 

depends on the “well-coordinated ensemble play” of a heterogeneous community of stakeholders (Vasy-

lieva and James, 2021), in which there are no insignificant players: for example, the so-called implicit 

participants - representatives of the arts, humanities and social sciences - can play a special role (Linton, 

2018). Governance of ecosystem development is impossible based on the implementation of a clearly 

defined strategy - it requires constant (interactive) correction of the strategy and the use of a “mix” of 

various approaches to regulating various objects and subjects, taking into account their evolutionary 

specifics. In particular, it is important to understand that all sectors of the urban economy are in different 

phases of the life cycle, evolving at different rates and along different trajectories. Therefore, attempts to 

apply universal "recipes" to overcome the urban shrinkage are initially doomed to failure. 

Cognitive institutions are a critical factor in the development of the urban institutional environment. 

Cognitive institutions are general mental models of internal and external actors associated with a city, 

that is, ideas, beliefs, stereotypes, explanations, expectations, scenarios, narratives, discourses, etc. 

shared by them. In neoclassical theory, cognitive institutions are either not taken into account, or are 
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considered to be given exogenously as invariants of the sociocultural environment. In discursive institu-

tionalism, a new direction of institutional research that has not yet been applied to the study of shrinking 

cities, they are intensively farmed in the communications of a heterogeneous network of actors who di-

rectly or indirectly interact with one or another object (for example, a city or its separate areas, artifacts, 

events). At the time of the global spread of the Internet and the generation of the overwhelming share of 

content by ordinary users, cities and related artifacts and events quickly “plunge” into an interactive 

communication environment and become media-institutional forms (Knorr Cetina, 2015). Internal actors 

“broadcast” their city to external social groups, acting as co-authors of opinions, ideas, beliefs, stories 

about it; external actors take the positions of commentators, supporters, or critics, enter into numerous 

discussions. As a result, a rich and dynamically changing communication field appears around the city. 

From the standpoint of discursive institutionalism, the key actors of institutional change are not so many 

individuals (activists, opinion leaders, politicians, etc.), as discursive coalitions - real and virtual commu-

nities of like-minded (on certain issues) people who, using various communication practices, support, 

develop and defend "their" discourse, while simultaneously criticizing, questioning, challenging alterna-

tive discourses (Schmidt, 2019). In this sense, the impetus for institutional changes in shrinking cities 

can be their reimagining, that is, the social construction of their alternative images, accompanying narra-

tives, and scenarios for further development (Cooper et al., 2020), including prototypes that anticipate 

the future. New images of cities are assembled from innovative concepts and interpretations, reimagined 

elements of common sense, romanticized notions of the past and idealized versions of the future, collec-

tive fantasies and neuroses, and many other cognitive building blocks. Images and other ideational mod-

els become “frameworks” for urban development. In particular, the critical elements of these “frame-

works” are narratives (stories about the city), which are beginning to be explored by representatives of 

the narrative economics. 

While the focus of evolutionary economics is mainly on the supply side of innovation, place market-

ing and place branding have traditionally focused on studying the demand side for various offers (trada-

ble useful properties) of the socio-economic space. In our opinion, the further development of place mar-

keting and place branding is most promising precisely within the framework of discursive institutionalism. 

We would like to emphasize that the place brand is a complex system of associations that “breaks down” 

into a complex of sub-brands for different stakeholders who act as target audiences for marketing ac-

tions. We are talking about the brand landscape - an integral image of the territory from the point of view 

of the target audiences of all its sub-brands (Giovanardi et al., 2017). A well-known and sustainable 

brand is a critical factor in the positioning of place in the minds of its target audiences, allowing it to 

stand out from competitors. Branding is a process that takes place in the minds of consumers of useful 

properties of place, associated with the accumulation of sympathy and respect for its brand. Therefore, 

one should categorically abandon attempts to quickly create or promote place brands using simple mar-

keting tools (such as logos, slogans, advertising campaigns, etc.), especially those related to deceiving 

target audiences or even embellishing the real state of affairs. Place branding should not be perceived 

as a management technology (a set of standard tools for practitioners), but rather as a client-oriented 

philosophy of making strategic decisions in the field of public and municipal administration. Whereas 

'seat selling' strategies were focused on external stakeholders - primarily tourists and investors - then 

inclusive place branding strategies shift the emphasis to inclusiveness, identity, and collaboration of 

internal stakeholders. The local population is perceived not only as a passive social base of the place 

brand, but also as an active community of brand ambassadors who broadcast information about their 

city or region on the Internet and act as network experts for external stakeholders - tourists, applicants, 

potential new residents and business residents, and others. Place branding is increasingly moving - and 

should go even more actively - beyond its traditional functions, trying to use the aspects and elements of 

places and its brands that are usually not controlled by marketing (Green, Grace, Perkins, 2018). We are 

talking, in particular, about street art, art clusters, architecture, social innovation, environmental cam-

paigns, crowdsourcing campaigns, etc. This is an important area of promising research in shrinking old 

industrial cities.    

In modern institutional economics, the theory of inclusive institutions has received great resonance 

(Acemoglu, Robinson, 2012). Inclusive institutions are rules, practices, and mechanisms for ensuring 

inclusive growth and development, including at the city and regional level. Inclusive institutions provide 

conditions and opportunities for lagging, vulnerable, and poorly protected social groups and categories 
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(children, youth, disabled people, women, unemployed, poor, elderly, racial minorities, small entrepre-

neurs, etc.). In addition, inclusive development implies smoothing out excessive disparities between dif-

ferent municipalities, which is reflected in the idea of connected growth of agglomerations and regions 

(Beel, Jones, Rees, Escadale, 2017). Thus, inclusiveness “breaks down” into three complex facets - eco-

nomic (equal opportunities for all groups), social (equality and involvement of minority groups), and spa-

tial (equal access to basic infrastructure and equal opportunities for the development of territories of any 

scale) (The World Bank, 2015. P. 11). Empirical work shows that the lack of inclusive institutions con-

tributes to the fragmentation of the local community, and also prevents the benefit from diversity, in par-

ticular from multiculturalism. Inclusive institutions are becoming an important factor in the branding of 

territories as places of attraction for the creative class - representatives of creative and innovative pro-

fessions and business owners who are the most valuable resources for the development of regions and 

cities in the post-industrial era. It is becoming more and more obvious that cities do not need separate 

advanced institutions or even just a high-quality institutional environment, but a coordinated system of 

institutions to complicate exports and the economy as a whole. It has been empirically confirmed that the 

complexity of exports is the only reliable factor in long-term growth, with other determinants (human capi-

tal, institutions, finance, etc.) becoming statistically insignificant.  

In the field of behavioral economics, it is recognized that any regional or city policy or strategic deci-

sion provides people and organizations, residents and non-residents (for example, investors) in a given 

area with specific incentives to act. However, when choosing a specific course of action, people always 

start from the context, i.e. proceed from the architecture of choice (the structure of all factors influencing 

the choice), frames (framework effects), heuristics (simplifying selection rules). Nudging policy implies 

the purposeful design of the architecture (up to the textual formulation) of various situations of choice, 

including in the field of territorial strategizing. In particular, overcoming the stagnation of the city's econ-

omy is largely associated (as shown by empirical studies) with a change in the thinking of its population, 

including overcoming the prevailing stereotypes, since “poor people may thus be forced to rely even more 

heavily on automatic decision making than those who are not poor” (International Bank ..., 2015. P. 13). 

The key guiding principle in this is the mantra “keep it simple” (Thaler, 2015) - removing all possible bar-

riers to action that regional or local authorities urge people to take. However, it is important to ensure 

that new architectures of choice are tested before they are put into practice (although randomized con-

trol trials are expensive). A less developed area of behavioral economics is associated with V. Smith's 

ideas about the role of the environment - especially social norms and collective mental models - in deci-

sion-making. At the same time, particular importance is attached to the concept of ecological rationality, 

which describes a widespread type of decision-making, which is based on unwritten rules, unspoken 

principles of action, ethical norms, and shared mental models (Smith, 2003, Vasilyeva et al., 2018). The 

role of these seemingly non-economic factors has been underestimated by economists for too long, alt-

hough they significantly affect the spread of new norms of behavior, ranging from the separate waste 

collection or the creation of homeowners' associations and ending with the choice of a particular city 

(region) as a place to live, work, study, recreation. New beliefs of social groups can significantly affect the 

effectiveness of changes carried out by local authorities, especially those of a strategic nature.  

For a long time, the theory of generations remained on the periphery of academic science, and many 

researchers denied it the status of a theory. Work in this area is concentrated in a specific section of 

sociology - youth studies. As empirical studies show, different generations have qualitatively different 

values, motives, beliefs, expectations. Millennials and centennials in particular have distinct characteris-

tics that set them apart from the “industrial age” generations. However, there are very few studies that 

consider the specifics of generations in a socio-economic context: they are mainly associated with the 

characteristics of representatives of new generations as potential workers. Only a few relatively recent 

works have expressed the idea of the need for a transition to a more holistic generational theory and the 

study of the relationship between different generations as a single system (France, Roberts, 2015; 

Moreno, Urraco, 2018). This allows us to pose the question of the concept of the intergenerational con-

tinuum of the city as a fundamentally new area of interdisciplinary analysis.   
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2. RESULTS 

The need for agenda-setting for heterodox economics in the field of studying shrinking old industrial 

cities is associated with the absence of a unified heterodox (alternative to the neoclassical mainstream) 

theory. The existing theoretical explanations are based on neoclassical axiomatic attitudes and are of a 

reductionist nature, emphasizing the role of monetary factors and direct incentives. As a result, the over-

whelming majority of studies ignore or at least underestimate the institutional, transactional, and com-

munication factors of overcoming the urban shrinkage trajectory, which in heterodox theories are in the 

area of priority attention, but are not consolidated into a single conceptual model, taking into account the 

specifics of urban development. In a fundamental sense, heterodox urban-shrinkage theory aims to form 

a new categorical field and develop new methodological approaches of an anti-reductionist type that 

describe “soft” (institutional, transactional, communicational) factors, patterns, and development mech-

anisms of shrinking cities. In an applied sense, the main task of heterodox urban-shrinkage theory is 

related to the development of analytical models and a set of regulatory recommendations for city authori-

ties to overcome the shrinkage of old industrial cities, including scenarios, models, mechanisms, meth-

ods, and tools for regulatory influences. 

The basis for heterodox synthesis in the field of urban shrinkage can be post-institutional theory 

(Frolov, 2020, 2021). This methodology is complexity-centered and presupposes a transition to overcom-

ing the reductionism of the new institutional economics due to several conceptual shifts: from mono-

aspect interpretations of institutions - to integrative interpretation of institutions as institutional combina-

tions; from isolationist analysis of institutions to institutional assemblages and bricolage; from focusing 

on dysfunctions of institutions - to the study of institutional kludges and anomalies as “extitutional” 

forms of social order; from the dichotomy of “rules of the game” and “players” - to understand the stake-

holder communities of institutions as institutional configurations; from the analysis of minimizing trans-

action costs - to the study of the transaction value generated by institutions; from neo-Darwinism - to the 

Evo-Devo-paradigm of the analysis of institutional evolution. 

The post-institutional methodology provides substantively richer explanations of complex institutional 

phenomena and processes in comparison with the explanations of mainstream institutionalists. Thus, 

the concepts of bricolage and configurations make it possible to better understand the internal “mechan-

ics” of the institutional evolution of old industrial cities - the heterogeneity of actors, the variability of their 

resources and strategies, the key role of incremental innovations, and acceptably functional institutions. 

In particular, these concepts can explain the numerous examples of kludges from the area of urban 

shrinkage regulation in leading countries, as well as the huge range of results and the variety of real de-

velopment paths of transplanted institutions (for example, clusters) around the world. The concept of 

assemblages is an additional key to understanding institutional hybrids, the study of which is experienc-

ing noticeable difficulties. If the mainstream approach positions such hybrids as organically mixed insti-

tutional systems, then assemblage thinking focuses on the differences of the logics that govern them, 

their irreducibility, and conflict potential. Then the far-fetched nature of the “homogenized” vision of the 

urban institutional environment, which in reality combines the institutional elements of different techno-

logical structures and subcultures, becomes obvious. Finally, the concept of transactional value provides 

an alternative interpretation of the institutionalization of the digital economy in smart cities, which leads 

to a revolutionary reduction in the level of transaction costs. These are just some examples of the ex-

planatory possibilities of the post-institutionalism methodology and its advantages over the new institu-

tional economics. 

An important feature of the heterodox urban-shrinkage theory is an interdisciplinary approach that 

constructively combines economic, sociological, socio-technological, anthropological, and philosophical 

methods of scientific thinking and analysis of shrinking cities. In addition, a heterodox urban-shrinkage 

theory is based on a multi-paradigm approach that combines the capabilities of the new and traditional 

institutional economics, the economics of identity and stratification economics, the theory of resource 

systems, and relational place marketing, the theory of techno-economic paradigms, and discursive con-

struction, etc. It is also important to use methodological principles and analytical methods of related sci-

entific disciplines and theories, including extended evolutionary synthesis, actor-network theory, object-
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oriented ontologies, new economic geography, resource and stakeholder theories, theories of sustaina-

ble and resilient development. 

 

 

CONCLUSIONS/RECOMMENDATIONS 

The complexity of the phenomenon of urban shrinkage is superimposed on the neoclassical ap-

proach to its research and the closely related neoliberal paradigm of regulation. In a world of exponential 

growth in the complexity of spatial economic systems, attempts at analysis and strategic planning using 

separate isolated or semi-autonomous approaches are doomed to failure. It becomes necessary to move 

to an integrative approach to the study of shrinking cities and the development of anti-shrinking strate-

gies. We are talking about an approach that simultaneously operates with a complex of externally alter-

native concepts and tools, combining them concerning the complex problems being solved, and not just 

applying these approaches and tools in parallel, as independent vectors of strategy. It is the combination 

of seemingly competitive theoretical approaches that is the key to developing realistic, feasible, and ef-

fective strategies to overcome urban contraction. Moreover, it is important to proceed from the principle 

that even a narrowed or fragmentary application in practice of more advanced theoretical approaches is 

still better than using morally outdated approaches in full and in perfect execution. Heterodox theories of 

strategic spatial (and urban) development have powerful potential, they have a lot of areas of intersec-

tion, and many zones of potentially productive interactions remain “blank spots”. The transition from 

mutual distancing and closure within narrow disciplinary frameworks to active communication and joint 

projects opens up the prospect of forming a common research program of a unified heterodox urban-

shrinkage theory. 

The interconnection of heterodox theories, in general, is due to their common nature, associated 

with the rejection of oversimplified principles and axioms of neoclassical theory. However, the application 

of these advanced approaches in the field of regional and municipal strategic planning and management 

is extremely scarce. This is largely due to the novelty of heterodox theories and the lack of operationaliza-

tion of their conclusions, as well as, in general, to the expansion of the neoliberal logic of optimizing pub-

lic spending. Nevertheless, even now it is possible to fix the fundamental recommendations of a hetero-

dox economy for the authorities of shrinking cities. First, it is important to abandon one-sided positions in 

assessing the factors and subsystems of shrinking cities; it is necessary to shift the emphasis to their 

complexity, heterogeneity, and hybridity. Secondly, it is necessary to abandon the isolated development 

of the elements of the economic space (sub-territories, industries, various areas of regulation, etc.) and a 

transition to the awareness of the mutual influence and (ideally) co-evolution. Thirdly, it is highly desira-

ble to abandon simple universal solutions and “recipes”, to be ready to develop geographically-specific 

mixes of instruments. And fourth, economic cognitive institutions should be seen as important means of 

productively reconstructing the local institutional environment.  
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 The macro-linkage relating to Government budget balance has been con-

cerned by worldwide researchers and whether there is a causal relation 

between budget balance and macroeconomic stability. Vietnam is one of 

emerging countries so that the management of economy is always con-

cerned by government. Using the Vector AutoRegression (VAR) approach 

combined with the Granger causality test, the paper has demonstrated a 

causal relation between budget balance and macroeconomic stability 

measured by inflation and economic growth rate in Vietnam from 1995 to 

2020. Moreover, the techniques of Impulse Response Function (IRF) analy-

sis and decomposition of variance of variables (FEVD) in the VAR model 

provide evidence of the budget balance’s impact on inflation and growth 

rate in the short term. However, the relationship between budget balance 

and inflation is negative, while the figure for economic development has an 

opposite trend. Besides, it is indicated that Government budget balance 

explains 3.95% of inflation and 21.66% of economic development in Vi-

etnam. These effects have fluctuated slightly and extended for more later 

periods. From that, the study summarizes several policy implications asso-

ciated with budget balance mainly about cost savings and increasing in-

come of Government. These suggestions might contribute to stabilizing 

inflation and economic growth in the context that the Government is under-

taking a lot of spending tasks to cope with the Covid-19 pandemic. 
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INTRODUCTION 

The outbreak of the Covid-19 epidemic in the world at the end of 2019, extending over 2020 has se-

riously impacted on human health and released negative effects on the economies of several countries 

due to lower possibility of domestic production and limited trade among multiple countries. To keep the 

economy stable and to carry out prevention measures of the pandemic, many countries’ Governments 

has to accept great influences of medical spendings on the national budget balance, including Vietnam. 
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In fact, the process of Government budget income and expenditure is constantly changing and associat-

ed with the reproductive process of the society. From 2011 to 2020, Vietnam always has budget deficit 

situation. Moreover, due to the outbreak of the Covid-19 epidemic, Government budget of Vietnam in 

2020 suffered a dramatic deficit of 3.99%. Therefore, budget deficit in Vietnam has been extending for 

almost a decade demonstrates the country’s unstable fiscal situations and great risks of budget imbal-

ance (Figure 1). 

 

 

 

Figure 1. Budget balance and inflation in Vietnam in the period of 1995-2000 

Source: Authors’ elaboration 

 

 
According to economic experts, the current budget deficit leads to Government budget’s offset 

measures such as borrowing money which greatly affects the domestic interest rate and causes inflation 

(Nam, 2013). Currently, Vietnam must deal with lots of pressures to complete Government budget in-

come estimates to continue to execute measures to cope with the pandemic and at the same time to 

restore productions and business performances. The Ministry of Finance has also affirmed the important 

role of Government budget management in contributing to macroeconomic stability in the post-Covid-19 

period (Ministry of Finance, 2020). Therefore, how the Government manages the budget and budget 

balance to avoid raising inflation and sustain economic growth is the key solution contributing to stabliz-

ing the national macroeconomic situation.  

This study’s objective is to mainly assess the relation between Government budget balance, inflation 

and economic growth in Vietnam from 1995 to 2020 when shocks occur over time to give out policy im-

plications regarding the budget management to regulate macroeconomic stability in Vietnam in the con-

text of the Covid-19 pandemic. 

 

 

1. LITERATURE REVIEW 
 

1.1 Government budget balance and macroeconomic stability 

A budget is a comprehensive document outlining economic and non-economic activities of a country 

that the Government likely carries out with specific objectives and strategies, displayed by forcasting 

earnings and expenses (Ugoh & Ukpere, 2009). Therefore, a budget means a document with estimated 

income and expenses of a country for a given period, usually one year (Oniore, 2014). According to OECD 

(2002), Government budget is the most essential national policy document on which the countries’ policy 

objectives are strictly executed and adjusted. Morgan (1997) emphasizes that budget should be used as 
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a tool for planning and controlling. Lawyer and Nigeria (2013) assume that budget is a tool defining poli-

cies and programs to carry out the development goals of the Government. In general, based on many of 

worldwide scholars as well as Vietnamese regulations, Government budget is a plan and report showing 

the estimates and performances of a country's revenues and expenditures within a specified period, typi-

cally a fiscal year. 

The process of Government budget revenues and expenditures is constantly changing, associated 

with production and business activities of the economy in a fiscal year. For that reason, the definition of 

budget balance in any research is always mentioned to reflect the balance of the budget or the differ-

ence between budget income and expenses (Gurley & Shaw, 1955). In case of surplus budget, the ex-

pected revenue surpasses the estimated expenditure in a financial year, budget balance is now a posi-

tive value. In contrast, the estimate expenditure exceeds the estimated revenue of a government in a 

fiscal year – a case of deficit budget, then budget balance is a negative value (Agénor & Montiel, 2015). 

Blejer and Cheasty (1993) define budget balance as the difference between Government revenues and 

expenditures, reflecting a country's financial gap. Tanzi et al. (1988) argue that the most common meas-

ure applied by countries around the world to determine regular budget balance is that the fund Govern-

ment using within the financial year after the country’s revenues is subtracted from spending. Jacobs et 

al. (2002) argue that the concept of budget balance, normally on cash basis, is the difference between 

total Government spending (including interest payments on public debts without any depreciation pay-

ments) and gross revenues on cash (taxes and non-tax income plus grants and no loan is included). Con-

cluded from previous researchers’ perspectives, Government budget balance is understood as the dif-

ference between Government revenues and expenditures.  

In this study, macroeconomic stability is represented by inflation and economic growth rate. Regard-

ing the relation between budget deficit and inflation, worldwide researchers have conducted various 

studies from which multiple foundational arguments are provided to serve field researches. Firstly, budg-

et deficit raises the sum of Government’s expenses, following high prices while the economy is in full 

employment, which is the cause of inflation (Dwyer Jr, 1982). From the monetarism point of view, 

Hamburger and Zwick (1981) argue that budget deficit can lead to inflation only if the economy is in full 

employment. Most studies hypothize that Government spending deficit is the main cause of inflation 

based on theory of monetarism. Secondly, budget deficit increases inflation rate due to the rise of money 

supply. Friedman (1968) argues that monetary regulatory agencies can control inflation rate in the long 

run with proper money control. The author deems that budget deficit can only result in inflation if the 

economy's output is in full employment. Sargent and Wallace (1981) suggest that the Central Bank 

would have an obligation to increase money supply in case of budget deficit, which results in high infla-

tion rate in the long run. Thirdly, budget deficit possibly leads to inflation by "overwhelming" effects. Miller 

(1983) assumes that the Government deficit is the cause of inflation regardless that the deficit increases 

the money supply in the economy or not. Central Bank is forced to mange the deficit according to Sargent 

and Wallace (1981). However, even if the Central Bank does not generate money from deficit, it is ex-

plained that budget deficit raises great interest rates, affecting private investment, reducing actual out-

put growth and available stocks with a certain cash balance, thereby increasing the prices (Al-Khedair, 

1997). 

On the other hand, the Keynesian model suggests that deficits have positive effects on economic 

development (Frank & Bernanke, 2001). On the contrary, the Neoclassical theory emphasizes that budg-

et deficits lead to unstable economy because of the increasing government spending (Bernheim, 1989). 

However, the Ricardian theory supposes that changing in budget balance does not affect any macroeco-

nomic variables including economic growth because deficit increases are offset by future tax growth 

(Williamson, 2005). In general, approaches examine the linkage between government budget balance 

and macroeconomic variables are concerned by economists all over the world. Inappropriate Govern-

ment policies, labor productivity disparities in different sectors of the economy, increase in salary, lack of 

flexibility in food supply, and restrictions on foreign exchange as well as limitation in budget management 

are likely main causes for inflation and unstable economic growth (Akinboade et al., 2004). 
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1.2 Review of previous studies 

Many domestic and foreign authors have investigated on the relation between Government budget 

balance, inflation and economic development in various approaches. Most studies have determined that 

budget deficit results in negative impacts on national economic growth. Choudhary and Parai (1991) 

study on the role of budget deficit on inflation in Peru in period of 1973-1988 and finds out that budget 

deficit has a significant effect on inflation rate in Peru displayed by money supply growth. Using quantita-

tive regression on time series data to carry out a thesis on the relation of exchange rate, budget deficit 

and inflation in Nigeria, Egwaikhide et al. (1994) point out not only a fall in exchange rate but the im-

pacts of budgets and money can also directly and indirectly cause inflation. With time series testing, 

Darrat (2000) examines whether huge budget deficit results in consequences of inflation in Greece. The 

author finds out that beside monetary growth, budget deficit plays an important and direct role in the 

inflation process in Greece. Catão and Terrones (2003) show a positive relation between budget deficit 

and inflation among developing countries in the period of 1960–2001.  

Using the AutoRegression Distributed Lag (ARDL) and the correction vector model, Alavirad and 

Athawale (2005) indicate that budget deficit have a significant impact on inflation rates in Iran in the 

period of 1963-1999. Using Johansen cointegration test from 1980 to 2005, Makochekanwa (2008) 

reveals that inflation has a significant impact on increasing budget deficit in Zimbawe. With time series 

data from 1970 to 2004, Rehman et al. (2008) indicate a positive impact of budget deficit on inflation 

rate in Pakistan, but this effect is insignificant. Awe and Olalere (2012) studies the existential correla-

tions between the two macroeconomic variables of budget deficit and inflation in Nigeria in the period of 

1980-2009. The results indicate that a significant causal effect of budget deficit on inflation while the 

opposite direction indicate an insignificant impact. Awe and Funlayo (2014) emphasized that there is a 

negative relationship between budget deficit and economic growth in Nigeria between 1980-2011. 

Nayab (2015) examines the impact of budget deficit on economic growth in Pakistan in the period from 

1976-2007.  

The results of the VAR model show that the budget deficit has a positive impact on the economic 

growth of Pakistan. Karimi et al. (2016) studied the influence of government spending on macroeconom-

ic stability. By the method of Vector autoregression model (VAR) and error correction model (VECM) with 

time series data from 1959-2003, the results show that government consumption expenditure and tax 

collection government has a negative impact on economic development. Myovella and Kisava (2018) 

analyze the existence of a long-term relation between Government budget deficit and inflation in Tanza-

nia from 1970 to 2015. The authors reveal a positive and persistent relation between budget deficit and 

inflation in Tanzania.  

In Vietnam, Nam (2013) carries out a study on the relation between economic growth, budget deficit 

and inflation in Vietnam. With time series data, Tri et al. (2014) investigate on the budget deficit, eco-

nomic growth and inflation in Vietnam in the period of 1990 – 2012 and indicate the existence of budget 

deficit and inflation relation in which budget deficit impact is the root cause of inflation in Vietnam. Apply-

ing the estimation method of Pooled Mean Group (PMG) and estimating the generalized error model 

(GMM) for panel data to empirically study on the impact of fiscal budget deficit and broad money supply 

(M2) on inflation in Asian countries during 1985-2012, Nguyen (2015) has found that fiscal budget defi-

cit, Government spending and interest rates are statistically significant determinants of inflation.  

In conclusion, results from previous studies indicate the inconsistent linkage of budget balance, in-

flation and economic growth rate. Those carried out in Vietnam have not clearly examined how the role of 

Government budget balance impacts on inflation and economic growth over time when shocks occur. 

Inherit previous domestic and abroad researches, this study aims to examine the impact of Government 

budget balance on inflation and economic growth in Vietnam. Not only determining the causal relation, 

the study also assesses the extent and economic shocks' impact tendency on the research variables. 
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2. RESEARCH METHODOLOGY 

With the use of a Vector AutoRegression Vector (VAR) model, the study estimates every equation of 

each series variable based on the lag of variable (p) (the maximum lag) and other remaining variables. 

This is a system of equations. It is required that all variables must be stationary with the use of estima-

tion of VAR model. If not, then the authors must take difference of the variables to ensure stationary. The 

lag should be chosen so that no autocorrelation among the estimated errors. The results of the VAR 

model are displayed by the Granger causality test, pulse response function and variance decomposition. 

Inherited from previous studies, the aims of paper focus to examine the relation between budget 

balance and inflation as well as economic growth rate. According to this, inflation and economic growth 

rate respectively play as a dependent variable in the research model. In addition, control variables are 

included to help explain the causal relation among variables. In general, the model can be defined as 

follows: 

 =  

With t is the research year from 1995 to 2020. Variables in the research model are summarized in 

Table 1. 

 

 
Table 1. Summary of abbreviation and measures of variables in the research model 

Variable Abbr. Measures 
Expec-

tation 
Source 

Previous  

studies 

Inflation inf 
(cpi(t) - cpi (t-1))/cpi(t-1) 

(%)  

Wordbank; IMF; General 

Statistics Office 

De Wet and 

Solomon (2004); 

Oladipo and 

Akinbobola (2011); 

Tri et al. (2014) 

Koyuncu (2014); 

Ssebulime and 

Edward (2019) 

Govern-

ment 

budget 

balance 

bd 
(Total revenues – Total 

Expenses)/gdp (%) 
- 

Wordbank; IMF; General 

Statistics Office 

Economic 

growth 
gdp 

Real gdp growth rate 

(gdp(t) - gdp(t-1))/ gdp(t-

1) (%) 

- 
Wordbank; IMF; General 

Statistics Office 

Exchange 

rate 
exch 

Real Effective Exchange 

Rate (REER) (2010 

=100) 

+ 
Wordbank; IMF; General 

Statistics Office 

Money 

supply M2 
m2 

Money supply rate 

M2/gdp (%) 
+ 

Wordbank; IMF; General 

Statistics Office 

Source: Summarized by the authors 

 

 

As shown Table 1, data is collected from 1995-2020 from sources of Worldbank, IMF and the Gen-

eral Statistics Office of Vietnam including (i) inflation (difference of consumer price index - CPI; (ii) Gov-

ernment budget balance (% GDP of Government budget revenue-expenditure difference); (iii) Economic 

growth (Real GDP growth rate - annual GDP); (iv) exchange rate (Real Effective Exchange Rate - REER); (v) 

money supply M2 (% of GDP). 

Moreover, based on the aims of the article and the results of previous studies, there are two hypoth-

eses in this research as the following: 

H1: Government budget balance causes the inflation in Vietnam. 

H2: Government budget balance plays a key role in Vietnam’s economic growth. 
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3. RESEARCH RESULTS 

 

3.1 Augmented Dickey-Fuller (ADF) test 

As shown in Table 2, variables of inflation (inf), Government budget balance (bd), economic growth 

(gdp) are stationary at lag 0 (i.e. the original data series), while two variables of exchange rate (exch) and 

money supply (m2) are stationary when taking the first difference (dexch and dm2). 

 

 
Table 2. Stationary test of the research variables 

Variable Lag length Statistic t P-value 

inf 0 -3.086 0.0276** 

bd 0 -2.894 0.0460** 

exch 0 -0.103 0.9492 

dexch 1 -3.485 0.0084*** 

gdp 0 -2.573 0.0988* 

m2 0 -0.990 0.7570 

dm2 1 -4.600 0.0001*** 

Note: (*), (**), (***) show that the results are statistically significant at 10%, 5% và 1% 

Souce: Authors’ analysis results 

 

 

3.2 Testing for the optimal model 

There are many criteria to select the lag length for a VAR model. Based on the database of inf, bd, 

gdp, dexch, dm2 variables, the authors search for lag lengths of the VAR model without missing im-

portant explanatory variables. From the results, the optimal model is may be the model with lag 3 or lag 

4 (Table 3).  

 

 
Table 3. Criteria to select lag length for the model 

lag LL LR df p FPE AIC HQIC SBIC 

0 -163.574    6.45987 16.0546 16.1086 16.3033 

1 -133.857 59.434 25 0.000 4.47181 15.6054 15.9292 17.0976 

2 -107.065 53.583 25 0.001 6.19073 15.4348 16.0285 18.1704 

3 9.78521 233.7 25 0.000 .006013* 6.68712 7.5507 10.6663 

4 3158.98 6298.4* 25 0.000 . -290.855* -289.722* -285.633* 

Souce: Authors’ analysis results 

 

After testing the model stability, the autocorrelation and reliability coefficient test, the optimal model 

is VAR model with lag 3 (Figure 2). 
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Figure 2. Results of the stability test of the research model 

Source: Author’s analysis from Stata 16.0 

 

 

3.3 Results of Granger causality  

From Table 4, it can be concluded that budget balance has an impact on inflation and economic 

growth in Vietnam. Additionally, inflation is affected by economic growth in the research period. Mean-

while, economic growth only has a relation with budget balance in the research model. 

 

 
Table 4. Summary of Granger causality test results 

Dependent variable 
Independent 

(Explanatory variable) 
p-value 

inf 

bd 0.076* 

dexch 0.883 

gdp 0.067* 

dm2 0.473 

ALL 0.116 

gdp 

inf 0.831 

bd 0.024** 

dexch 0.780 

dm2 0.210 

ALL 0.092 

Source: Authors' analysis results 

 

 

3.4 Results of IRF shock analysis and variance decomposition 

After the Granger causality test, the study continues to analyze the Impulse Response Function (IRF 

analysis) to determine the effect of the budget balance on inflation as well as economic growth over time 

(with the assumption of 10 specific points) in the research model. At the same time, the authors monitor 

and analyze the impact of remaining variables on inflation and economic growth fluctuations when eco-

nomic shocks occur. 
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3.4.1 The response of inflation to the changing of budget balance and remaining  

           variables in the model 

Clearly shown in Table 5 and Figure 3, the analysis results of Impulse Response Function of varia-

bles in the VAR indicate that from the first period, inflation fluctuates as soon as budget balance chang-

es. In detail, when a shock increases Government budget balance to one standard deviation, the inflation 

rate decreases about 0.003611% in the first period. This impact extends through many following peri-

ods. From that, it is determined that if Government budget has been gradually improved, it might lead to 

a decrease in inflation in Vietnam. This result is consistent with studies of De Wet and Solomon (2004); 

Oladipo and Akinbobola (2011); Tri et al. (2014); Koyuncu (2014); Ssebulime and Edward (2019). 

Similarly, exchange rate (dexch) has negative impact on inflation (inf) while money supply M2 (dm2) 

and economic growth (gdp) effect on inflation (inf) in the same direction from the first period. These im-

pacts rapidly decline and fall to zero at the following lags. In addition, the effect of the inflation variable 

(inf) on itself is positive and immediate (Figure 3). 

 

 

 

Figure 3. Response of results of inflation (inf) to the fluctuation of variables in the research model 

Source: Author’s analysis from Stata 16.0 

 

 



 123 

Table 5. Reaction results of inflation (inf) to the volatility of variables in the research model 

Period inf bd dexch gdp dm2 

0 .015703 0 0 0 0 

1 .007632 -.003611 -.003043 .000471 .001575 

2 .003345 -.002791 .00017 -.000139 -.000263 

3 .002239 -.001163 .000572 -.000169 .000331 

4 .001225 -.000825 -.000179 .000025 -8.8e-06 

5 .000715 -.000412 .000148 -.000054 .000084 

6 .000405 -.000264 -.000025 1.5e-06 6.2e-06 

7 .000235 -.000138 .000035 -.000014 .000024 

8 .000133 -.000086 -2.8e-06 -1.1e-06 4.1e-06 

9 .000077 -.000046 9.1e-06 -4.0e-06 6.8e-06 

10 .000044 -.000028 1.7e-07 -7.0e-07 1.8e-06 

Source: Authors' analysis results 

 

 

3.4.2 Response of economic growth to the volatility of budget balance and other  

          variables 

While there is a negative effect of budget balance on inflation, Figure 4 explains a positive relation 

between government budget and economic growth in Vietnam. Specifically, when a shock increases 

budget balance by 1 standard deviation, economic growth is about 0.001549% higher in the first period, 

but the impact declines gradually in the next periods (Table 6). The result is consistent with previous 

studies such as: Awe and Funlayo (2014) and Karimi et al. (2016). 

 

 

Figure 4. Response of results of economic growth (gdp) to the volatility of variables 

Source: Author’s analysis from Stata 16.0) 



  124 

Table 6. Reaction results of economic growth (gdp) to the fluctuation of variables in the model 

Period inf bd dexch gdp dm2 

0 -.000219 .001549 .000014 .002937 0 

1 -.001327 .000773 -.000952 -.000487 .000057 

2 -.00069 .000333 .000213 .000133 -.00013 

3 -.000372 .000277 -.000028 -.000025 .000017 

4 -.000225 .000121 -.000039 .000023 -.000032 

5 -.000125 .000085 .000011 -3.0e-06 6.2e-07 

6 -.000073 .000042 -.000013 5.6e-06 -8.5e-06 

7 -.000041 .000027 2.1e-06 -1.3e-07 -7.1e-07 

8 -.000024 .000014 -3.4e-06 1.5e-06 -2.4e-06 

9 -.000014 8.8e-06 2.3e-07 1.2e-07 -4.4e-07 

10 -7.9e-06 4.7e-06 -9.1e-07 4.0e-07 -6.9e-07 

Source: Authors' analysis results 

 

 

3.4.3 Results of decomposition of variance 

Following the responses of variables caused by shocks, showing impact direction and level of the variables, the 

study executes decomposition of variance analysis of inflation (inf) and economic growth (gdp) in the VAR model to 

assess how variables in the research model affect inflation and economic growth in Vietnam. The results in Table 7 

reveal that Government budget balance explains 3.95% of Vietnam's inflation and accounts for 21.66% of Vi-

etnam's economic growth changing. 

 

 

Table 7. Results of variance decomposition of variable inflation (inf) and economic growth (gdp) 

Impulse = bd and response = inf Impulse = bd and response = gdp 

step fevd Lower Uper step fevd Lower Uper 

0 0 0 0 0 0 0 0 

1 0 0 0 1 .21662 -.021106 .454345 

2 .039535 -.06396 .143026 2 .203794 .001412 .406175 

3 .059697 -.08508 .204476 3 .202172 .000675 .403669 

4 .062352 -.08826 .212965 4 .20428 .004111 .40445 

5 .063867 -.09076 .218496 5 .204321 .003973 .404668 

6 .064212 -.09161 .220034 6 .204476 .004154 .404799 

7 .064364 -.09199 .220721 7 .204493 .004155 .40483 

8 .064404 -.09212 .220929 8 .204507 .004169 .404845 

9 .06442 -.09218 .221015 9 .204509 .00417 .404849 

10 .064424 -.09219 .221042 10 .204511 .004171 .404851 

Source: Authors' analysis results 

 

 

CONCLUSION 

Examining the relation of Government budget balance and macroeconomic stability represented by 

inflation and economic growth in Vietnam, the study has applied various approaches. By the Granger 

test, the research indicates an impact of budget balance on inflation and economic growth. Additionally, 

the process of impulse response function analysis reveals negative effects of budget balance on infla-

tion. However, the results show there is positive impact of budget balance on economic growth. It is not-

ed that the improvement of budget balance might contribute to the economic growth and lead to a de-

cline in inflation in Vietnam. These results are consistent with studies of De Wet and Solomon (2004); 

Oladipo and Akinbobola (2011); Tri et al. (2014); Koyuncu (2014); Ssebulime and Edward (2019). 
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Research results clearly show that minimizing Government budget deficit is necessary to stabilize 

the macro-economy, espciallly through reducing inflation and increasing economic development. In the 

context that the Government of Vietnam must undertake many spending tasks facing the Covid-19 pan-

demic. As these impacts occur for a long time, Vietnam should have policy directions to minimize the 

current Government budget deficit in order to stabilize the future economy such as cutting down ineffec-

tive and unnecessary public expenses. Facing the Covid-19 epidemic, the Government can make use of 

several public spending reductions such as reducing annual conference costs, foreign travel expenses, 

etc. to serve for activities of disease prevention, ensuring that the Government budget is balanced.  

On the other hand, Government needs to improve the Government income sources in a sustainable 

and effective way, especially in the context that the pandemic has greatly affected the domestic produc-

tion and business performance. Vietnam needs to control public investments of State-Owned Enterprises 

(SOEs) by establishing an Independent Panel to assess and evaluate SOEs’ investment projects compre-

hensively and objectively based on the principles of openness and transparency, creating a favorable 

competitive environment in the market. 
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 This research aimed to develop methodological approaches that can be 

applied by agricultural entities to select economic activities in the context of 

effective and efficient foreign economic cooperation. Based on scenario 

forecasting, the Republic of Bashkortostan's possible agricultural output 

was calculated. If the potential is fully realized, exports of farm products 

could increase by $108.3 billion or 68,1 % by 2024. A mechanism for agro-

food producers to overcome external and internal market barriers by choos-

ing strategic export products in the region was developed. This will help 

users predict possible problems of entering foreign markets, estimate the 

accessibility of a particular market, and the feasibility of foreign economic 

activities. A step-by-step assessment revealed challenges in formulating the 

agricultural products export policy for the Republic of Bashkortostan. The 

identified hurdles require government intervention so that agricultural pro-

ducers and state authorities can jointly address the challenges. 
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INTRODUCTION 

The world economy is currently characterized by intense competition for agricultural markets and 

strong players with available economic and political resources. Furthermore, each competing party seeks 

to derive the maximum benefit and inflict the most significant damage on their opponent by interpreting 

international law in their favor. As the international and domestic experiences have shown, the Russian 

Federation can enter the path of sustainable development only if the economy is open and the foreign 
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economic factor is actively used. However, Russia's penetration into the global economy has not been 

easy, and agricultural producers play a significant role in this process. 

The present-day farming enterprises are developing in two ways: some focus on narrow product lines 

while others expand their activities and look for new markets. Despite the different pathways, both are 

involved in the same process, which implies choosing the most commercially attractive markets to im-

prove agricultural enterprises' financial condition. In a market economy, where sales are not guaranteed, 

diversification of production, entailing the market expansion, becomes an essential condition for the 

economic well-being of an enterprise. 

Let us consider the most significant studies of foreign scientists on this issue. Puertas et al. (2020) 

suggested multiple tools (organizational, technical, financial, and legal) for risk prevention. These rely on 

the socio-economic and institutional conditions of exporting countries to rank grain crop suppliers. The 

authors advocate for three decision–making methods - TOPSIS, ELECTRE, and CE to reveal possible as-

sociated risks (food quality, corruption, environmental sustainability in agriculture, and logistics). Their 

methodology provides supplier search strategies (Puertas et al., 2020). 

A number of researchers have analyzed the impact of general trade terms and trading conditions of 

the leading commodity groups in the case of Pakistan. The studies confirmed a positive long-term rela-

tionship between general terms of trade and economic growth. Country-by-country results showed that 

common conditions for sale with Australia, Bangladesh, Canada, Hong Kong, Japan, Kuwait, Malaysia, 

Singapore, Sri Lanka, the United Kingdom, and the United States have a significant positive impact on 

economic development. Conversely, they have a negative effect with China and the UAE. Trade terms 

with India, Norway, Saudi Arabia, and Switzerland present little influence on Pakistan's economic growth. 

Analysis of products showed that a group of commodities, namely chemicals, fuel, and lubricants, had a 

considerable positive impact. Beverages and transport-related groups of items affected the economy 

adversely, while food and live animals had an insignificant effect. On the whole, easy trade conditions are 

supposed to favor economic growth (Jawaid et al., 2020). 

Karipidis et al. (2020) paid great attention to the study of supply chain relationships that affect the 

efficiency of export operations. They conducted an online survey of 83 Greek firms and assessed the 

importance of relationship characteristics in the supply chain using the best - worst method. The authors 

concluded that quality, purchasing costs, and producer prices were the most important characteris-

tics. Relationships between members of the supply chain and inter-organizational business systems and 

management mechanisms were of average importance. Qualities associated with the adoption of differ-

entiation strategies were found to be the least essential. Accordingly, manufacturers should pay the 

greatest attention to the quality and price of products and establish cooperation with suppliers. Public 

authorities should involve stakeholders in this supply chain to meet quality and price requirements. 

Well-known Russian researchers in this field include Altukhov et al. (2019), Minakov and Nikitin 

(2019) and others. Osipov et al. (2020) used an original theoretical and methodological platform – the 

concept of growth poles. The scholars conducted regression modeling using the least-squares method to 

estimate industry-specific and inter-industry investment multipliers. They analyze the regional economy 

and its branches regarding the gross output sensitivity for investment in different sectors. This makes it 

possible to determine the growth poles of regional economies. The study rejected the working hypothesis 

of processing and mining industries, exports of fuel, and energy sector's products, traditionally recog-

nized as the key areas of Russian industrial specialization being the regional growth poles. None of the 

industries for domestic consumption acts as a growth pole, emphasizing the completed adaptation to the 

globalization conditions. The regional growth poles are the export of food products and agricultural re-

sources, the gross value added created in transport and communications. This indicates the successful 

implementation of the transit potential of the Russian economy. 

The competitiveness of Russian agricultural products on domestic and international markets has 

been a subject of research by scientists such as Altukhov et al. (2019). They claim that the visible in-

crease in agricultural products, raw materials, and food is faced with faster growth in the supply of more 

competitive imported products. Countries with high agro-economic potential use special mechanisms to 

promote the export of agricultural products and food, thereby "unloading" onto the internal market and 

creating additional advantages for domestic producers in exporting countries. 

https://www.scopus.com/authid/detail.uri?origin=resultslist&authorId=16417493100&zone=
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There are many authors have studied this subject at the regional level, offering a cluster approach 

for the strategic development of rural territories. They believe the cluster approach provides a fundamen-

tally new view of regional industries' progress based on the proportional advancement of agriculture.  It is 

an effective tool that can stimulate territorial development and improve rural areas' competitive status 

and sustainability in the region. Russian foreign economic policy should aim to develop new internal 

markets for agricultural raw materials, improve the competitiveness of commercial agricultural products 

and food on external markets, and ensure the availability of financial instruments for domestic exporters 

(Kolesnikov et al., 2020; Small and Warn, 2019). 

Thus, the strategic importance of agriculture attributes to its role in production relations, strong ex-

port potential, and its contribution to food security. The agricultural sector has a high impact on the so-

cio-economic development of regions. It is necessary to consider the increasing market volatility in the 

current business environment, which complicates management decisions at the micro- and macro-levels 

and may create additional barriers to agro-industrial development (Arkhipova et al., 2020; Karlova and 

Serova, 2020). 

The issue of relevance and limited knowledge of its individual theoretical and practical aspects de-

termined the choice of research direction. The research goal is to develop methodological approaches for 

effective and efficient foreign economic cooperation of agricultural entities.  The stipulated goal was 

achieved by solving the following tasks: developing an authors' algorithm of the export-oriented strategy 

for the agroindustry advancement in the region; formulating methodical approaches for strategic fore-

casting of farm production output to promote export activities; making a  forecast model of agricultural 

production to understand the region's export potential for specific products; classification and assess-

ment of entry barriers to foreign markets for regional producers; justification of the priority tools to im-

prove the accessibility of foreign markets, minimize risks at expanded export activities and provide the 

maximum export potential of the region. 

 

 

1. METHODS AND MATERIALS 

Working out a methodology for strategic forecasting of increased output of agricultural products to 

enhance foreign trade activities at multiple bases relies on the assumption that emerging economic rela-

tions in the present-day Russian Federation manifest a new qualitative change in the external sphere: 

the establishment of international economic relations in regions. Regarding public property demonopoli-

zation, the region acts as a full-fledged economic entity, and its interest is expressed and implemented in 

the form of regional foreign economic relations. 

Russia’s various regions are beginning to play an increasingly important role in the country's eco-

nomic reforms that require studies of their foreign economic relations. Attention will be focused on the 

results of foreign economic relations of Bashkortostan, which contribute to the economic recovery of the 

republic and the country as a whole, develop new productive forces, and improve internal economic indi-

cators. Within the Republic of Bashkortostan’s strategy for social and economic development until the 

year 2030, an algorithm to generate a developmental strategy for its agro-industrial sector was created. 

It includes a statement of farming’s mission and aims; the use of design-structural and economic-

mathematical methods; databases and strategic pre-design assessment analysis of the internal and ex-

ternal environment, strengths and weaknesses; forecasted parameters of the system development; de-

sign elements and system components in the scenario staging; qualitative and quantitative characteris-

tics of the system components;  strategy development; calculation and designing development scenarios; 

economic assessment of the selected scenarios and risk estimation. 

The research was based on the results of foresight sessions conducted at the state and municipal 

administration levels in 2016-2018 (3 sessions at the regional level, six at the level of sub-regions, 23 at 

the municipal districts of the republic). The participants were state and municipal government bodies 

(ministries and departments, state committees, administrations of cities and districts of the republic), 

heads of agro-industrial enterprises, business people, academics from educational and scientific institu-

tions, representatives of public organizations, and engaged citizens. 
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A total of 562 stakeholders participated in the foresight sessions. The foresight sessions were mod-

erated by members of SKOLKOVO management school and the Institute for strategic studies of the Re-

public of Bashkortostan. The sessions were implemented in several stages. Stage I: building up a meth-

odology – defining principles to select regional priorities, formulating selection criteria, choosing expert 

methods. Stage II: analysis of economic, scientific, and innovation spheres, identifying the strengths and 

weaknesses of the regional economy, future challenges, and issues in science and innovation. Stage III: 

selecting innovation priorities, forming expert groups, surveying experts, and focus groups. Stage IV: dis-

cussion of identified priorities. The foresight session included workshops on the "Real sector of the econ-

omy," "Human potential," "Territorial development," "Development of the investment and information 

environment," "Development of public administration."  

 

 

 

Figure 1. Methodology for Strategic Forecasting of Increased Output of Agricultural Products to Enhance Interna-

tional Economic Activity on a Multivariate Basis. 

Source: Developed by the authors. 
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The authors of the given paper present a methodology for strategic forecasting of increased output 

of agricultural products to enhance foreign economic activity on a multivariate basis (Figure 1). 

To increase exports, it is necessary to select and provide arguments for strategic agricultural prod-

ucts produced in all six agricultural zones of the Republic of Bashkortostan. Each zone is distinct in natu-

ral and climatic conditions, landscape, soil, and vegetation. Farming is conducted in different ways, and 

farmers have much potential to expand markets. 

Within the framework of the Russian Foundation Basic Research project No. 19-410-020016 “Stra-

tegic planning of socio-economic development of rural territories of the Republic of Bashkortostan based 

on foresight methodology”, the authors prepared a scientific groundwork that provides recommendations 

for the territorial development of the Republic of Bashkortostan, including a set of long-term sub-regional 

and national activities. 

Calculating the forecast values of agricultural production for 2020 – 2030 according to the devel-

oped formula, taking into account all the main parameters necessary for predicted figures of farm prod-

ucts: 

kSbaVP *

          (1)

 

where VP stands for forecast values of plant growing (animal breeding); 

a and b are coefficients that characterize the relationship between the variables under study; 

Sk is forecast values of cultivated lands under crops (number of farm animals) in the k-th forecast period. 

Coefficients a and b are calculated using the formulas: 
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where n is the number of the measured values; 

VP – the average value of crop production (livestock production); 

S  – the average value of cultivated lands under crops (number of farm animals). 

 

Let us calculate the forecast values of agricultural production shown in Table 1, contributing to the 

expansion of markets. To calculate the a and b coefficients for product types, the average values of gross 

crop and livestock production, cultivated lands under crops, and the number of farm animals for previous 

years were used from the statistical collection: 

b grain crops = (60187305.9 + 67548209.6 + 53528216.1)) – 181161870.4) / (9529509.0 – 

9527641.2) = (181263731.5 – 181161870.4) / 1867.8 = 101861.1 / 1867.8 = 54.5 

a grain crops = 33885.5 – 54.5 * 1782.1 = -63304.0 

b sugar beet = (689864.0 + 839520.0+ 656052.0)) – 2181267.7) / (7484.5 – 7460.1) = (2185436.0 – 

2181267.7) / 24.4 = 4168.3 / 24.4 = 170.6 

a sugar beet = 14580.7 – 170.6 * 49.9 = 6071.2 

b oil crops = (478149.6 + 642100.2 + 730062.1)) – 1844134.7) / (151038.5 – 150796.9) = (1850311.9 

– 1844134.7) / 241.6 = 6177.2 / 241.6 = 25.6 

a oil crops = 2741.8 – 25.6 * 224.2 = -2990.1 

b milk = ((544320.0 + 521993.3 + 501135.5) – 1567518.7) / (313300.5 – 312922.4) = (1567630.7 – 

https://kias.rfbr.ru/index.php
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1567518.7) / 378.0 = 112.0 / 378.0 = 0.3 

a milk = 1617.8 – 0.3 * 323.0 = 1522.2 

 

The calculation of the correlation coefficient determines the close relationship between the indica-

tors taken into account and the accuracy of the forecast: 
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Let us calculate the correlation coefficient and find its level: 
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The correlation coefficients obtained revealed a strong relationship between the considered indica-

tors. The area of cultivated lands under crops by 2030 was predicted using the function "Forecast" in 

Excel. The values S for crop production were as follows: for grain crops - 1990.6 thousand ha in 2020, 

2254.6 thousand ha in 2025 and 2384.2 thousand ha in 2030; for sugar beet - 69.9 thousand ha in 

2020, 72.4 thousand ha in 2025, and 84.6 thousand ha in 2030, for oil crops - 266.2 thousand ha in 

2020, 286.7 thousand ha in 2025, and 297.2 thousand ha in 2030. The predicted figures for milk pro-

duction in the livestock industry were 1259.9 thousand heads, 1641.1 thousand heads, 2206.7 thou-

sand heads. 

Forecast values of agricultural production were broken down into short-term periods. It helps to con-

sider and adjust the planned indicators while implementing this method due to changing economic con-

ditions and the likelihood of risks. Here are the forecast values of grain production for 2020 – 2030: 

VP 2020 = -63304.0 + 54.5 * 1990.6 = 4525.6 thousand tons 

VP 2025 = -63304.0 + 54.5 * 2254.6 = 5965.4 thousand tons 

VP 2030 = -63304.0 + 54.5 * 2384.2 = 6672.1 thousand tons 

Forecast values for sugar beet production were as follows: 

VP 2020 = 6071.2 + 170.6 * 69.9 = 1799.9 thousand tons 

VP 2025 = 6071.2 + 170.6 * 72.4 = 1842.6 thousand tons 

VP 2030 = 6071.2 + 170.6 * 84.6 = 2050.8 thousand tons 

Forecast values for oil crops production were as follows: 

VP 2020 = -2990.1 + 25.6 * 266.2 = 381.6 thousand tons 

VP 2025 = -2990.1 + 25.6 * 286.7 = 433.9 thousand tons 

VP 2030 = -2990.1 + 25.6 * 297.2 = 460.8 thousand tons 

Here were the forecasted values of milk production: 
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VP 2020 = 1522.2 + 0.3 * 1259.9 = 1950.5 thousand tons 

VP 2025 = 1522.2 + 0.3 * 1641.1 = 2080.1 thousand tons 

VP 2030 = 1522.2 + 0.3 * 2206.7 = 2272.4 thousand tons 

 

The scenario method implies various options to implement internal potential under external econom-

ic conditions (Table 1). 

 

 
Table 1. Forecasting Mid-term and Long-term Agricultural Production, Thousand Tons. 

Years 
Agricultural products 

Grain Sugar beet Oil crops Milk 

2020 4525.6 1799.9 381.6 1950.6 

2025 5965.4 1842.6 433.9 2080.1 

2030 6672.2 2050.8 460.8 2272.4 

Source: Compiled by the authors. 

 

 

Statistical modeling of the extensive-intensive agriculture development scenario identified the poten-

tial output of main farm products for agricultural enterprises of the Republic of Bashkortostan. Compared 

to 2020, the forecasted increase in 2030 amounted to 47.4% for grain crops, 13.9% for sugar beet, 

20.8% for oil crops, and 16.5% for milk yield. 

The developed methodical approaches were used to evaluate the strategic export potential of the 

region's agroindustry, predict the higher output of export-oriented agricultural products to promote multi-

variate international economic activity, and designate production values recommended for certain export 

products. Methods of the semantic grouping of barriers and correlated selection of the most significant 

ones provided the basis for developing procedures to evaluate the accessibility of external markets. 

 

 

2. RESULTS 

During the study, principal reference positions for enhancing agricultural production emphasizing the 

indicators of economic growth were considered. Ensuring efficiency was the most important among the 

indicators for growth in producing certain agricultural products in the sub-regions since it is the degree of 

effectiveness in managing the structure of farm products that determines the goal achievement. Analyti-

cally, there were identified regional areas for developing certain products in the sub-regions of the Re-

public of Bashkortostan (Table 2). 

 

 
Table 2. The Structure of Agricultural Production According to Areas, %. 

Products 
For the  

Republic 

Areas 

Central Northwestern Southern Western Ural 

Grain 100 24.5 16.2 28.7 16.3 14.2 

Sugar beet 100 44.5 - 25.3 30.2 - 

Sunflower 100 24.7 0.5 53.0 19.7 2.0 

Potato 100 27.9 18.7 23.2 14.5 15.7 

Vegetables 100 37.5 9.9 17.1 28.7 6.7 

Meat of livestock 

and poultry 
100 47.4 9.6 21.0 10.4 11.7 

Milk 100 18.4 20.0 25.4 13.4 22.7 

Eggs 100 79.8 4.9 4.7 6.6 4.0 

Wool 100 15.4 22.2 23.6 11.7 27.1 

Source: a report on the Russian Foundation Basic Research project No. 19-410-020016 “Strategic planning of 

socio-economic development of rural territories of the Republic of Bashkortostan based on foresight methodology”. 

 

https://kias.rfbr.ru/index.php
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As shown in Table 2, the composition of priority types of agricultural production is usually focused on 

existing industries traditionally implemented in the territories of the sub-regions, based on the production 

system formed in the previous economic conditions. The central sub-region is a growth point for sugar 

beet, potatoes, vegetables, the meat of livestock and poultry; the southern one - for grain, sunflower, and 

milk; Ural – wool. The north-western and western sub-regions do not have any leading position in the 

production of certain agricultural products. However, their potential determines possible new growth 

points through the rational use of land, raw materials, water, and other resources. The existing economic 

and geographical capacity is characterized by reserves resulting from the effective use of transport and 

geographical location due to well-developed transportation networks, proximity to food, raw materials, 

and resource bases. 

To expand markets, it is necessary to select and provide arguments for strategic agricultural prod-

ucts produced in the Republic of Bashkortostan that have a high export potential (Stovba et al., 2019). 

The choosing of strategic products from the region is impossible without assessing market entry barriers 

that prevent agricultural companies from organizing effective export production. Barriers to entering ex-

ternal agro-food markets should be assessed comprehensively. 

 

 
Table 3. Classification of Barriers in the Agricultural Market. 

Barrier type 

Large integrated 

structures and hold-

ings 

Agro-industrial entities 

that include  

processing industries 

Large and medium-

sized farms 

Independent small 

businesses 

External Internal External Internal External Internal External Internal 

                                                                                          Economic 

Market capacity limits + + ++ + +++ + +++ ++ 

The economic policy of the country + – ++ – +++ – +++ – 

The level of spending +++ – +++ – +++ + +++ + 

Access to information +++ + +++ + +++ ++ +++ +++ 

Access to marketing channels + +++ ++ +++ +++ +++ +++ +++ 

Organizational 

Integration strategy – – + + ++ ++ ++ +++ 

Market infrastructure development 

level 
+ – + – ++ – ++ – 

Legal 

Legislative + + + + ++ + ++ + 

Authorities and business structures + – + – + – + – 

Criminogenic + + ++ + ++ ++ ++ + 

Political stability + – + – + – + – 

Administrative 

Rules established by state bodies ++ ++ ++ ++ +++ +++ +++ +++ 

Social 

Development of the labor market + – ++ – +++ – +++ – 

Communication + + + + ++ ++ ++ ++ 

Education – – – + + +++ + +++ 

Notes: "–" – no barrier; "+" – readily surmounted barrier; "++" – surmounted barrier; "+++" – formidable barrier. The 

foresight session result analysis did not reveal any insurmountable barriers typical for a group of farms as a whole. 

Source: Compiled by the authors. 
 

 

Table 3 offers the authors' assessment based on the results of foresight sessions with state and 

municipal government bodies, agro-industrial entities, business and scientific community on working out 

the strategy for socio-economic development of the Republic of Bashkortostan until 2030 and similar 
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strategies of 23 municipal districts of the Republic (December 2019). With the active participation of 

many stakeholders, the foresight laid the basis for the region's advancement, providing better coordina-

tion of specific plans for rural territories and agricultural enterprises, setting priorities for long-term de-

velopment focusing on competitiveness and increased exports. The participants elaborated on a shared 

vision of strategic tasks facing the republic’s agro-industrial sector. Moreover, they discussed and agreed 

upon their roles in solving them. 

The assessment of threats in the agricultural market is presented as classifications, where barriers 

are divided into five basic groups: legal, administrative, organizational, economic, and social. Groups of 

factors were formed based on the nature of threats, taking into account the procedure for analyzing the 

state of competition in the commodity market (order of the Federal Antimonopoly Service of Russia No. 

220 of April 28, 2010). Barrier types were identified in the same way. Barriers are considered in terms of 

the influence of the external and internal environment to assess their level of significance. 

The data in Table 3 indicate significant differences in the levels of success in overcoming barriers for 

different classification groups. Hard-to-overcome external barriers are inherent mainly for large and me-

dium-sized enterprises as well as independent small-scale enterprises. These are mainly economic and 

administrative barriers. Therefore, when developing regional export development programs, state author-

ities should recognize this fact and provide agricultural enterprises with the necessary information and 

financial assistance in choosing foreign markets. In general, each farm classification group has its own 

set of difficulties to overcome barriers. The complete or partial elimination of these impediments will 

enhance the increasing use of the export potential by this particular enterprise group. 

 

 

 

Figure 2. Major Export-Oriented Investment Projects. 

Source: Compiled by the authors. 
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Greater focus by the state on the discussed barriers brings a significant cost reduction for trade, in-

formation management, and implementation of marketing tools. It provides reduced transaction costs in 

the form of lost earnings, lower registration costs; minimizes the expenditure of time and resources due 

to lack of resources; eliminates the risk of incorrect management decisions, and cuts organizational 

costs. Major investments in the region's economy have been due to both attractive conditions created by 

the regional authorities for implementing investment projects and a number of favorable trends in for-

eign economic factors. Border districts play a significant role in the region's trade activities, and therefore 

the republic's foreign policy should be aimed at enhancing interregional cooperation (Figure 2). 

Border districts significantly dominate in matters related to the development of trade relations. They 

are peculiar because they are remotely located, far from the central markets of the republic, and, in turn, 

close to the markets of neighboring regions, which gives them additional opportunities for the successful 

development of trade. This fact is clearly shown in Figure 2, where the largest export-oriented investment 

projects of the Bashkortostan Republic are implemented in border districts (Abzelilovskii, Uchalinskii, and 

Ilishevskii districts), as well as in districts near major logistics centers (Chishminskii, Davlekanovskii, and 

Belebeievskii districts). 

High production rates of certain agricultural products and export-oriented investment projects make 

it possible to increase exports. The authors of the given paper forecasted exports of agricultural products 

as part of the research work on “Assessing market expansion potential for agricultural products pro-

duced in the Republic of Bashkortostan” within the priority research work of the Bashkortostan Repub-

lic's Science Academy on “Optimization of land use and agricultural production” for 2019. By late 2024, 

agricultural exports are expected to reach $ 108.3 billion. The republic's government and, in particular, 

the Agriculture Ministry of Bashkortostan is going to achieve this value within their competences by creat-

ing products with high added value, eliminating tariff and non-tariff barriers to ensure access of agricul-

tural products to target markets, creating an export-oriented commodity distribution infrastructure, and a 

system for positioning and promoting agri-food products (Table 4). 

 

 
Table 4. Exports of Agricultural Products, Billions of Us Dollars. 

Indicator 

name 

Years 

2017 2018 2019 2020 2021 2022 2023 2024 

Exports of agricultural products 37.0 57.9 73.7 78.8 84.5 91.3 99.5 108.3 

Exports of finished food products 7.8 9.5 10.5 12.8 13.0 13.6 14.4 15.5 

Exports of cereals 11.4 25.0 26.0 27.0 29.0 30.0 32.0 35.0 

Exports of fat and oil industry products 5.7 14.4 27.4 28.0 30.0 34.0 38.0 40.0 

Exports of meat and milk 1.2 0.7 0.8 1.0 1.2 1.4 1.6 2.2 

Fish and seafood exports 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

Exports of other agricultural products 10.6 8.0 8.7 9.7 11.0 12.0 13.2 15.3 

Source: Report on “Assessing market expansion potential for agricultural products produced in the Republic of 

Bashkortostan” within the priority research work of the Bashkortostan Republic's Science Academy on “Optimiza-

tion of land use and agricultural production” for 2019. 

 

 

The export of farm products could reach $ 108.3 billion if the republic’s agricultural sector realizes 

its full capacity. There is a proposal to raise the export of finished food products by 47.6%, cereals by 

34.6%, fat and oil products by 46.0%, meat and milk by more than 2.5 times by 2024. 

There are certain risks associated with expanding the export of the republic's agroindustrial prod-

ucts. The implementation of the export development project is long-term and requires reasonable protec-

tionism measures from the state. This policy should provide the necessary infrastructure and institutional 

support to promote domestic products to foreign markets (Kabir et al., 2020). 

As part of the above-mentioned foresight session, the authors of the given paper conducted a survey 

among representatives of municipal authorities and agro-industrial enterprises on risks in implementing 

foreign economic activities. The survey involved selecting risk types and their assignment to a priority 

group (1 or 2) and identifying the probability of their occurrence (up to 0.5). A step-by-step assessment of 
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the resulting data revealed the most significant risks in formulating the export policy of agricultural prod-

ucts in the Bashkortostan Republic (Table 5). 

 

 
Table 5. Risk Assessment. 

Risk type Probability Priority Weight Points Values, % Ranking 

Risk of failure to achieve bilateral cooperation agreements 

on exports of agricultural products 
0.3 1 0.15 0.05 17.9 2 

Spread of especially dangerous diseases and unfavorable 

epizootic situation 
0.2 1 0.15 0.03 10.7 3 

Tariff restrictions imposed by foreign countries and 

strengthened sanitary and technological requirements for 

agricultural products 

0.5 1 0.15 0.08 28.6 1 

Risk of reduced state support for exporting enterprises due 

to other more important priorities 
0.3 1 0.15 0.05 17.9 2 

Information risks that lead to losses as a result of unrelia-

ble data. 
0.1 2 0.08 0.01 3.6 6 

Implementation risks arising under the influence of com-

petition and changes in the supply-demand balance 
0.3 2 0.08 0.02 7.1 5 

Innovation risks arising from introduced technologies 0.1 2 0.08 0.01 3.6 6 

Risks of interrupted supply of imported machinery and 

equipment, breeding material, vaccines, and fertilizers 
0.2 1 0.15 0.03 10.6 4 

Total 
 

 
 

0.28   

Source: Compiled by the authors. 

 

 

Let us determine the weights of the risk groups under consideration: 

 
25,0

1
1.03.01.0

2.03.05.02.03.0
*2

2

1*

2
2 



















fK
W

  (5)

 

75,025.011 21  WW  

where: f is the ratio of the weight of the first priority to the second one; 

K is a priority number. 

 

Risk weights in the first group: 0.75 / 5 = 0.15, in the second group: 0.25 / 3 = 0.08. Based on the 

above data, it can be concluded that the level of risks in the first priority group is 75% and is considered 

to be critical. 

The next section of the survey at the foresight session included questions about preventing or neu-

tralizing identified risks. Participants were given a choice of ways to respond to risks and prevent them. 

The analyzed results of the most significant risk types are presented in Table 6. 

 

 
Table 6. Risks in Developing a Policy for Export of Agricultural Products. 

Risk 
Response in case of 

risk occurrence 
Risk prevention 

Risk of failure to achieve bilateral 

cooperation agreements on exports 

of agricultural products 

search for alternative markets 

timely response to changes in the legisla-

tion of importing countries, changes in the 

possible volume of exports to these coun-

tries, taking these changes into account 

when choosing priority areas 

Tariff restrictions imposed by for-

eign countries and strengthened 

sanitary and technological require-

planning the selection of priority areas, 

adjusting the planned supply by country 

timely consideration of the needs of import-

ing countries for domestic agricultural 

products, changes in possible exports to 
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ments for agricultural products these countries, and consideration of these 

changes when choosing priorities 

The spread of especially dangerous 

diseases and the unfavorable epi-

zootic situation lead to the failure 

to achieve export targets, reduced 

domestic production, and closed 

foreign markets for agricultural 

products produced in the Bashkor-

tostan Republic 

revision of the export program for agri-

cultural products that do not fall under 

epizootic bans; stricter quality control of 

products at all stages of production; 

insurance against risks of dangerous 

diseases, soil contamination, etc. 

conducting periodic work to create a favor-

able phytosanitary and epizootic situation 

in the Republic of Bashkortostan 

Risk of reduced state support for 

exporting enterprises due to other 

more important priorities 

a developed public-private partnership 

system is conducive to attracting re-

sources. Creating export support tools 

through a preferential lending scheme 

constant cooperation 

of government agencies with business 

structures 

Sanctions and restrictions lead to 

the risk of interrupted supply of 

imported machinery and equipment, 

breeding material, vaccines, and 

fertilizers 

search for alternative supply routes of 

the specified equipment and materials 

to the territory of the Russian Federa-

tion through countries that are not 

subject to sanctions banning deliveries 

financing programs to develop and allocate 

productions of domestic machinery and 

equipment in the region 

Source: Compiled by the authors. 

 

 

The estimated probability of their occurrence determines the choice of a strategy for responding to 

risks. Risk analysis and management will help agricultural enterprises timely estimate the situation and 

avoid negative consequences. However, formulating an export policy for agricultural products requires 

addressing risk challenges by joint efforts of agricultural producers and state authorities (the Ministry of 

Agriculture). Table 6 indicates that the risk of failure to achieve bilateral cooperation agreements on ex-

ports of agricultural products (17.9%) and the risk of not reaching export targets (10.7%)) are directly 

prevented by agricultural entities themselves. The rest requires a response from the state. Consequently, 

state authorities play a substantial role in export policy development. 

 

 

3. DISCUSSION 

Few Russian scientific research works analyze the economic efficiency of regional international eco-

nomic relations. In this regard, the position of the current Russian economy in the system of world eco-

nomic relations requires a substantially international economic model that ensures its rational interac-

tion with the economic systems of other countries to solve its strategic tasks. Simultaneously, the Rus-

sian economy is facing the problem of developing a complex of international economic relations consid-

ering the regional dimension, where regional foreign economic relations are an attribute of the regional 

economy. The emergence of Russian regions as international economic players is essential as the weak-

ening of economic ties with the "center," enhancing the autonomy and territorial "gaps" between the Rus-

sian Federation's subjects promote international relations and their further development (Puertas et al., 

2020; Vysotskaya et al., 2020). 

The authors of the given paper find the methodological approach developed by researchers Stovba 

E. and Stovba A. (2019) of scientific interest. They propose introducing foresight technology into the stra-

tegic management of sustainable rural development to serve as a target guide for regional policy and 

rural municipalities’ functioning. The scholars suggest applying cluster analysis and scenario forecasting 

to form the main trends in the sustainable long-term economic development of rural areas. However, 

their research does not consider the sales of agricultural products within and outside the region (Stovba 

et al., 2017; Stovba et al., 2019). The issues of production and marketing activities of agricultural enter-

prises, in general, are not sufficiently developed and require further studies. 

In scientific literature, risk assessment is an essential condition for the effective management of en-

terprises, particularly when working in foreign markets. Few works study some provisions on multi-criteria 

risk management tools based on the socio-economic conditions of exporting countries. The production 

potential of agricultural producers is not considered (Gusakova et al., 2019; Osipov et al., 2020). The 

given research presents a step-by-step risk analysis based on a quantitative and qualitative assessment 
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of risk indicators. It includes recommendations for identifying the main types of risks in export policy, 

determining the probability of a risk event, and responding or preventing them. Only comprehensive risk 

management can help choose the most appropriate tactics and strategies for dealing with individual 

risks and their totality. 

Having studied markets for agricultural products, Bogoviz (2020) comes up with the idea of further 

improving the economic mechanism in agricultural production, including measures to recover the finan-

cial health of enterprises, strengthen the economy of low-profit and unprofitable farms, and rationalize 

pricing for agricultural products sold only by state order. However, these studies do not consider the ex-

isting barriers in the agricultural market and do not help assess the degree of their overcoming. Most 

scientific works on this problem focus on regulating agricultural production relations only based on ex-

tensive or intensive production (E. Stovba and A. Stovba, 2019; Wegren, 2020). The scenario method 

that implies different ways to realize internal potential under external economic conditions is not studied 

well (Table 1). 

The scenario forecast and analytical calculations conducted by the authors of this paper have re-

vealed the following features in the development of agricultural export activities. Firstly, the achievement 

of goals and tasks to intensify agricultural production in the long term will be provided by the existing 

potential of farming entities, better territorial distribution of agricultural raw materials, forecasting the 

production and consumption structure by balancing supply and demand. Secondly, timely state regula-

tion will help domestic producers enter new internal and external markets concerning the developed 

mechanisms for overcoming the agri-food market's barriers. 

 

 

CONCLUSIONS 

The main methodology for strategic forecasting of increased agricultural output to enhance multivar-

iate foreign economic activity is unidirectional, determined by the need to produce a certain amount of 

farm products to expand sales channels. Modeling the expansion of markets for agricultural products of 

the Republic of Bashkortostan in methodological terms led to the identification of the main interests of 

agricultural entities in the region, forecasts of higher production volumes, and their analysis to increase 

exports of agricultural products. 

Statistical modeling of the extensive-intensive agriculture development scenario revealed the poten-

tial output of main farm products for agricultural enterprises of the Republic of Bashkortostan. Compared 

to 2020, the forecast increase in 2030 will amount to 47.4 % for grain crops, 13.9% for sugar beet, 

20.8% for oil crops, and 16.5% for milk yield. This will distinguish basic sub-regions with key products 

and enable public authorities to rationally allocate funding when developing regional projects to increase 

agricultural production and expand sales markets.  

As calculations showed, under the most favorable economic conditions, the agricultural sector of the 

Republic of Bashkortostan can achieve indicators of the regional project "the Export of agricultural prod-

ucts in the Republic of Bashkortostan," as well as reach exports of agricultural products of $ 108.3 bil-

lion, that is, increase by 68.1% by 2024 if it realizes its full capacity. By 2024 it is proposed to raise ex-

ports of finished food products by 47.6%, cereals by 34.6%, fat and oil products by 46.0%, meat and milk 

by more than 2.5 times. 

To select strategic export products in the region, barriers to entering the market were classified and 

divided into five basic groups: legal, administrative, organizational, economic, and social. Each farm clas-

sification group has its own set of the most difficult to overcome barriers. The complete or partial elimi-

nation of these impediments will enhance the increasing use of the export potential. The developed 

mechanism for breaking external and internal market barriers by agri-food market players allows identify-

ing the main problems and making the necessary management decisions. 

A step-by-step assessment revealed risks in formulating the export policy for agricultural products of 

the Bashkortostan Republic. The significant risks identified in the course of the study mainly require a 

response from the state in case of their occurrence. Therefore, formulating an export policy for agricul-

tural products requires addressing risk challenges by joint efforts of agricultural producers and state au-
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thorities (the Ministry of Agriculture). 

Further research on this issue aims to develop agricultural entities in two sub-regions of the republic 

(north-western and western). The implementation of the Russian Foundation Basic Research project No. 

19-410-020016 “Strategic planning of socio-economic development of rural territories of the Republic of 

Bashkortostan based on foresight methodology,” found out that rural territories have sufficient potential 

to increase agricultural production and expand sales markets: the North-West by 29.8% in milk produc-

tion, the Western by 77.3% in sugar beet and by 50.5% in sunflower. 

It should be noted that the study has several limitations: 

Firstly, the final forecast values of agricultural production in the republic are presented for the long-

term period while their projected export volume is given for the medium-term period. Such a situation 

could create some distortion in the studied dependencies. However, this problem was solved by bringing 

intermediate forecast values of agricultural production broken down into short-term periods. It will make 

it possible to consider and adjust the planned indicators depending on changing economic conditions. 

Secondly, despite the foresight session involved a large number of stakeholders, some of the indica-

tors considered when assessing the probability of risks, such as the choice of risk types and assigning 

them to a priority group, are subjective and may not sufficiently reflect the real situation. 

 

 

REFERENCES 

Altukhov, A.I., Kundius, V.A., Kovaleva, I.V. (2019), “Prospects of Development of Export of Agricultural Products and 

Foodstuffs in the Countries of the Shanghai Cooperation Organization”, IOP Conference Series: Earth and Envi-

ronmental Science, Vol. 341, No. 1, p. 012201. 

Arkhipova, L.S., Gorokhova, I.V., Kulikova, E.I. (2020), “Regional Features of Food Security in Russia”, in Bogoviz, A. 

(Ed.), Complex Systems: Innovation and Sustainability in the Digital Age, Springer, Cham, pp. 481-488. 

Bogoviz, A.V. (2020), “A Competitive Model of Innovational Development of the Russia’s AIC in the Conditions of the 

EAEU”, in Popkova, E. (Ed.), Growth Poles of the Global Economy: Emergence, Changes and Future Perspec-

tives, Springer, Cham, pp. 211-217. 

Gusakova, E.P., Shchutskaya, A.V., Afanaseva, E.P. (2019), “Digital Technologies as a Tool for Solving Basic Indus-

trial Problems in the Agro-Industrial Complex”, in Ashmarina, A., Vochozka, M., Mantulenko V. (Eds.), Interna-

tional Scientific Conference “Digital Transformation of the Economy: Challenges, Trends, New Opportunities”, 

Springer, Cham, pp. 172-179. 

Jawaid, S.T., Waheed, A., Siddiqui, A.H. (2020), “Terms of Trade and Economic Growth in a Developing Country: 

Evidence From Bilateral and Commodity Level Analysis”, Journal of Chinese Economic and Foreign Trade Stu-

dies, Vol. 13, No. 1, pp. 1-19. 

Kabir, S., Shams, S., Lawrey, R. (2020), “Trade Diversion Risk for Halal Food Exports”, Journal of Islamic Marketing, 

in press.  

Karipidis, P., Chrysochou, P., Karypidou, I. (2020), “The Importance of Relationship Characteristics in the Export 

Performance of Food Firms”, British Food Journal, Vol. 122, No. 4, pp. 1305-1320. 

Karlova, N., Serova, E. (2020), “Prospects of the Chinese Market for Russian Agri-Food Exports”, Russian Journal of 

Economics, Vol. 6, pp. 71-90 (in Russian). 

Kolesnikov, A.V., Nasedkina, T.I., Zdorovets, Y.I., Chernykh, A.I., Gruzdova, L.N. (2020), “Agriculture Export Supply 

Chain Management in the Belgorod Region”, International Journal of Supply Chain Management, Vol. 9, No. 1, 

pp. 702-706. 

Minakov, I.A., Nikitin, A.V. (2019), “Agricultural Market Development: Trends and Prospects”, International Journal 

of Innovative Technology and Exploring Engineering, Vol. 9 No. 1, pp. 3842-3847. 

Osipov, V.S., Belkina, E.N., Fonina, T.B., Agunovich, Y.A., Eremina, M.Y. (2020), “Growth poles of regional economy 

of modern Russia in the age of globalization”, in Popkova, E. (Ed.), Growth Poles of the Global Economy: Emer-

gence, Changes and Future Perspectives, Springer, Cham, pp. 243-250. 

Puertas, R., Marti, L., Garcia-Alvarez-Coque, J.M. (2020), “Food Supply Without Risk: Multicriteria Analysis of Institu-

tional Conditions of Exporters”, International Journal of Environmental Research and Public Health, Vol. 17, 

No. 10, article number 3432. 

Small, V., Warn, J. (2019), “Impacts on Food Policy from Traditional and Social Media Framing of Moral Outrage and 

Cultural Stereotypes”, Agriculture and Human Values, Vol. 37, No. 2, pp. 295-309.  

https://kias.rfbr.ru/index.php


 141 

Stovba, E., Stovba, A. (2019), “Scenario Modeling of the Development of Agricultural Production at the Level of 

Rural Territory of the Region”, in International Science and Technology Conference “FarEastСon” (ISCFEC 

2019), Vladivostok, 1-4 October. 

Stovba, E., Stovba, A., Abdrashitova, A., Baygildina, A. (2017), “Use of Methods of Cluster Analysis in Designing 

Strategy of Region's Agro-food Complex”, in International Conference on Trends of Technologies and Innova-

tions in Economic and Social Studies 2017 (Amsterdam, Atlantis Press), pp. 648-652. 

Stovba, E., Stovba, A., Nizamov, S., Yapparova, A. (2019), “Development of Rural Areas of Bashkortostan in Condi-

tions of Digital Economy Formation”, in International Scientific Conference “Social and Cultural Transfor-

mations in the Context of Modern Globalism”: European Proceedings of Social and Behavioural Sciences 

(SCTCMG2019), Amsterdam, Atlantis Press, pp. 2964-2971. 

Vysotskaya, E.A., Derkanosova, N.M., Remizov, D.G., Khuzina, N.A. (2020), “The Russian Consumer Food Market, 

the Problems of Its Functioning”, IOP Conference Series: Earth and Environmental Science, Vol. 422, No. 1, p. 

012106. 

Wegren, S.K. (2020), “Can Russia’s Food Exports Reach $45 Billion in 2024?”, Post-Communist Economies, Vol. 

32, No. 2, pp. 147-175. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  142 

 

 

 

 



 143 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

‘ 

 

 

Experimental Approach to the Study of Voluntary Contribution  

to Public Good Financing 

 
ANETTA CAPLANOVA1 (Corresponding author) and EVA SIRAKOVOVA2  

 
1 Professor, University of Economics in Bratislava, Department of Economics, Faculty of National Economy, Bratislava, Slovak   

   Republic. e-mail: anetta.caplanova@euba.sk 
2 PhD Candidate, University of Economics in Bratislava, Department of Economics, Faculty of National Economy, Bratislava,  

   Slovak Republic. e-mails: eva.sirakovova@euba.sk 

 

A R T I C L E  I N F O   A B S T R A C T  

Received June 12, 2021 

Revised from July 12, 2021 

Accepted August 11, 2021 

Available online June 15, 2022 

 The purpose of the article is to present the results of the online behavioral 

experiment focused on voluntary contribution to financing of public goods. 

The experiment using the public good behavioral game aimed to identify 

factors affecting voluntary contribution of individuals to financing of public 

goods. We created a behavioral game design that has elements of a stand-

ard public goods game. It was implemented in the form of an online game 

which was designed as a within-subject experiment. The data collected in 

the experiment were analyzed using appropriate statistics methods. We 

used the behavioral and experimental economics methods for designing our 

behavioral experiment. After the collecting data through online experiment 

we applied statistics methods to analyze our data, i. e. descriptive statistic, 

Spearman correlation coefficient and Multiple linear regression model. The 

results of the study show that an income is a statistically significant varia-

ble. Individuals with low income contributed to financing of public goods 

more than high income individuals. The identification of individuals with 

such factors as the opinion of the family, the warm-glow effect, the impact 

on the quality of life and the consent of family, all had a positive effect on 

individual contributions to financing of public goods. On the opposite side, 

the identification with factors such as moral obligation, satisfaction with 

services provided by public goods, the belief in cooperation among people 

and the perception of contribution as a social norm were all confirmed to 

decrease the contribution to financing of public goods. 
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INTRODUCTION 

 The financing and provision of public goods are often associated with government intervention, which 

is based on the assumption that the private sector will not provide this type of goods if left on its own. 

Main problems linked to the private provision of public goods are related to the free rider problem and 

problems of disclosure of individual preferences. The development of behavioral and experimental eco-

nomics has contributed to the shift from the standard theory of public goods towards new approaches. 

This research indicates that people are often willing to contribute voluntarily to financing of public goods. 

They can be motivated to do so by behavioral factors, that are usually not directly related to financial 

motivation. This has led to the emergence of alternative theories of public goods, which stipulate, under 

which conditions individuals are willing to contribute voluntary to financing of public goods.  

The aim of this article is to present the results of a behavioral public good experiment and relate it to 

the state of the art. To obtain the data on the behavior of individuals, we created a design of behavioral 

public good game with special focus on the study of behavioral factors that affect individuals when decid-

ing whether they contribute from their private resources to financing of public goods. 

The paper is structured as follows. In the next part, we present a brief overview of relevant literature, 

then, research methodology is described, in the next section, we present the results of the behavioral 

experiment, finally, we conclude the paper with the discussion and conclusion section.  

 

 

1. LITERATURE REVIEW 

One of the alternatives to ensure the availability of public goods is their private provision and financ-

ing. This approach is based on the analysis of people’s behavior in groups influenced by a number of 

economic as well as other factors such as respect, friendship, prestige, and others.  

Bergstrom et al. (1986) developed a model of private financing of public goods based on voluntary 

contribution. It is a static model of voluntary contributions of individuals, who decide, how much to volun-

tarily contribute to the provision of a public good. However, the authors conclude that the amount of pub-

lic goods provided voluntarily may be insufficient due to the fact that total marginal costs of providing 

public goods are borne by all individuals, but the same individuals later receive only a proportion of the 

benefit of the public good.  

The popular studies on the private provision of public goods (e.g. Cornes and Sandler 1985, Andre-

oni, 1988) based the model of private provision of public goods on the voluntary contribution mechanism 

(VCM), which was later experimentally tested using the public goods game. The analysis of human behav-

ior in the game theory setting led to the creation of preconditions for the development of voluntary con-

tribution mechanism in the experimental environment. The willingness of people to contribute voluntarily 

to financing of public goods is often examined in the laboratory or field experiments. The related mecha-

nism is based on the standard linear public good game, which has usually the character of a simple in-

vestment game. In this game, the participants decide on the investment of experimental money between 

two types of accounts – a private account and a group account with the later one representing a public 

good. In the public goods games, the choices and strategies of individual players are monitored.  

First experiments with public goods based on the voluntary contribution mechanism (e.g. Marwell 

and Ames, 1979;1980) shoved that a relatively large number of people is willing to contribute to financ-

ing of public goods, even though, they could free ride. These experiments also examined the effect of the 

group size on individuals’ voluntary contributions.  In larger groups, the number of voluntary contributions 

to the group account was lower than the contributions observed in smaller groups. Other factors that 

could affect the number of contributions to the financing of public good were also studied, e.g., Isaac and 

Walker (1988) pointed out that the possibility of the communication between game participants in-

creased the average amount of contributions to the group account.  

One of popular modifications of the VCM mechanism is the introduction of a provision point (a 

threshold), i.e., of the minimum amount that must be collected so as the public good was financed. The 

threshold modification is consistent with Nash equilibrium outcome (Bagnoli and Lipman, 1989). The 
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authors state that the amount of contributions equals to the cost of a public good (and none of the indi-

viduals contributed more than their individual valuation of this good) and conclude that the threshold 

cannot completely eliminate free riders, but increased contributions can be expected if the threshold is 

lower than the overall benefit for potential contributors. The existence of a provision point adds to the 

conditions to pay the return from the group account. According to Croson and Marks (2000) unlike the 

standard linear public good game, in which there is only one Nash equilibrium identical to the dominant 

strategy, if a provision point is added, there will be two Nash equilibria (or their sets). The first one would 

be the set of inefficient Nash equilibria if the threshold was not reached, and the second one, would be 

the set of effective Nash equilibria if the threshold was reached. In a series of laboratory and field exper-

iments, Rondeau and List (2008) confirmed a very strong influence of the threshold value on the results 

of their field experiment. The subjects of the experiment contributed more to the group account in those 

treatments, in which the provision point was specified. McBride (2004) observed the convergence of 

individual contributions to the group account up to the value of the provision point.  

Andreoni (1988) concludes that the share of free riders varies across different public good experi-

ments, but it is possible to identify three common features, which often occur. First, there is no signifi-

cant incidence of free riders in a single-shot games. Second, in the repeated games, the number of free 

riders increases with each repetition. This phenomenon can be observed, when participants know the 

length of the game (Isaac, Walker and Thomas, 1984), but also in case when they do not know it (Isaac, 

McCue and Plott, 1985). Third, the number of free riders often increases after multiple rounds, but the 

pure free riding (i.e., the situation, when no one contributes to a public good) rarely occurs.  

 

Factors influencing individual decisions to voluntarily contribute to financing of public goods. 

In addition to examining the impact of the group size, or the threshold, in the literature other factors 

have been also identified that are proven relevant to individual decisions of their contribution to the fi-

nancing of public good. From among these the effect of learning, altruism, warm-glow effect, individual 

income, and the effect of conditional cooperation belong to the most studied ones. 

The effect of learning has been confirmed by the results of numerous studies, which show a de-

crease in contributions to public goods in repeated games. Andreoni (1988) conducted an experiment in 

which subjects were divided into “partners” and “strangers” to find out whether a subject will learn from 

the experience in the previous rounds of the game and formulate strategies. Voluntary contributions to 

public goods in both groups of participants decreased in each experimental round and this result sup-

ported the learning hypothesis. Contributions to the public goods in the “strangers” group were almost 

20 percent higher than in the “partners” group, when strangers contributed a larger amount to the fi-

nancing of public goods. These results were confirmed by a study of Palfrey and Prisbrey (1996). The 

research has also looked into international differences in the behavior of “strangers” and “partners”. 

Burlando and Hey (1997) concluded that in the United Kingdom, “strangers” contributed to the financing 

of public goods more than “partners”, but in the Italian context, “partners” contributed more to the public 

good financing than “strangers”. Also, a larger number of free riders was observed among the partici-

pants from the UK.  

The effect of altruism and warm-glow effect.  

Andreoni (1990) extended the model of giving based on altruistic behavior to the effect of satisfac-

tion (i.e., warm-glow effect) caused by people contributing to financing of public goods for altruistic rea-

sons, since altruism provides them subjective feeling of satisfaction. Experimental research of altruism is 

carried out in the frame of the dictator game and two types of subjects, a dictator and a receiver. The 

dictator distributes money between himself and the recipient, while the recipient has a passive role only. 

Even though the results of numerous experiments that have been undertaken using the dictator game 

(e.g., Bardsley, 2008; Servátka, 2009) have not been consistent, it has been shown that often without 

any economic incentives dictators decide to donate a fraction of their experimental money to recipients.  
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The income effect.  

Several studies have looked at whether low-income participants contribute less to a group account, 

or whether knowing that there are income disparities between participants will change their decisions. 

Buckley and Croson (2006) found that lower-income individuals contributed approximately the same 

absolute amount to the financing of the public goods, i.e., a higher percentage of their income than indi-

viduals with higher income. These results are also consistent with the results of the study by Hofmeyr et 

a. (2007), who also did not find significant differences between the nominal contributions of low-income 

and high-income individuals. However, Seçilmiş and Güran (2012) came to the opposite conclusion.  The 

results of their experiment showed that the income heterogeneity of participants had a statistically signif-

icant effect on the contributions to public goods and higher-income individuals contributed to the group 

account more than low-income individuals.  

Fischbacher and Gächer (2001) focused on identifying conditional cooperation and showed that 

people wanted to be closer to others with regard to the amount of their contributions to the group ac-

count. They also found that not only people want others to contribute about the same amount, but they 

are also willing to punish those, who do not contribute, or contribute very little. This finding applied, even 

if the costs of punishing free riders were high and did not bring any material benefits. However, in those 

rounds, in which free riders were allowed to be punished, higher contributions were allocated to the 

group account. A field experiment conducted in Switzerland to examine conditional pro-social behavior 

(Frey and Meier, 2004) was based on the study of university students, who had the opportunity to donate 

funds to university projects. The information that others had contributed more led to an increase in the 

contribution of experimental subjects.  

 

 

2. THE DATA AND METHODOLOGY   

To collect the data for our research, we created a behavioral game design that has elements of a 

standard public goods game. It was implemented in the form of an online game which was designed as a 

within-subject experiment. The behavioral game was run using the web platform 

www.onlineexperiment.sk. The game was played in 6 rounds, while in each round detailed instructions 

were provided to the participants. The experiment was run twice with different groups of research sub-

jects. The first group of participants was recruited through the Facebook page of the authors’ home de-

partment. The participants in this group were not rewarded financially for their participation, the reward 

was allocated only to the members of the winning group (a small group of 5 players). The winning group 

was the group with the highest value of their cumulative benefits earned during the entire experiment. At 

the end of the game, the players were paid according to the following ratio: 1 experimental money unit = 

0.30 €. In the second experiment, the subjects were university students. They were not rewarded with 

real money, but additional points towards their assessment in the course. All students were awarded 2 

additional points for participation, but the members of the winning group received 3 additional points.  

In both experiment groups, the game was fully anonymized. In addition to studying voluntary cooper-

ation among participants, we also examined the impact of income and group size on the willingness to 

voluntarily contribute to the group account. In the game, subjects were divided into small (5 people) and 

large (10 people) groups. Each group had its own group account, i.e., a group account 1 (for small 

groups) and a group account 2 (for large groups). In the fourth and fifth round, the participants were 

members of both groups and they decided to split experimental money between three accounts – private 

account, group account 1 and group account 2. We ensured the income differentiation by carrying out a 

quiz before the start of the game. Thus, the behavioral game was divided into three parts:  

 General instructions for participants, Quiz to allocate experimental money 

 A behavioral game, similar to the standard public goods game, participants made investment de-

cisions (four experimental treatments)   

 Behavioral and demographic questionnaire   
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We chose the quiz to ensure differentiation of participants’ experimental income and to ensure that 

participants perceived experimental money as earnings. The Table 1 shows the exchange ratio between 

the correct answers and experimental money. 

 

 

Table 1. Exchange ratio between correct answers in the quiz and the corresponding amount of experi-

mental money allocated 

    

                

 

Source: Authors’ specification  

 

 

After the quiz, each participant could see the amount of experimental money earned. The next round 

took the form of an investment game.  

In the first treatment of the public good game, participants were randomly divided into small groups 

of 5 people. They were not aware with whom they were in a group. Each participant had to decide how 

much of their experimental money they would invest in each of two accounts, a private account and a 

group account 1. The money invested into the group account 1 were multiplied by 1.2 and then, equally 

distributed among the group members regardless of how much they contributed. Thus, the benefit of 

each individual consisted of the benefit from the private account and the benefit from the group account 

1. After having invested, each participant could see, how much experimental money he/she earned. In 

the second treatment, a provision point of 20 units of experimental money was added to the group ac-

count 1. Thus, the benefit from the group account was conditioned by reaching the provision point. All 

other attributes of the game remained the same as in the previous round. Also, at the end of the second 

treatment, the participants learned how much money they earned. In the third treatment, a group ac-

count 2 was added. The funds allocated to group account 2 were multiplied by 1.3. In this round, there 

was no provision point, and other attributes of the game remained unchanged. In this treatment, the 

participants could contribute to both group accounts (group account 1 and group account 2) and to one 

private account. In the fourth treatment, provision points were added to both group accounts. The 

threshold for group account 1 was the same as earlier (i.e., 20 experimental money units). The threshold 

for group account 2 was specified at 30 experimental money units. After this treatment, the participants 

learned about their return for the entire investment.  

At the end of the game, participants were asked to fill in a behavioral and demographic question-

naire. In the demographic part of the questionnaire, the participants provided information about their 

gender, age and education. In the behavioral part, they were asked to express their attitudes to possible 

behavioral factors, which could have affected their investment decisions to invest in a group account. 

They were asked to express their attitude on the scale between 1 (strongly agree) to 5 (strongly disa-

gree). In the first experimental group there were 40 participants who were allocated to 8 small and 4 

large groups. The participants applied to participate in the experiment using an online form, which in-

cluded their consent to process their personal data. The second experimental group consisted of 60 stu-

dents allocated to 12 small and 6 large groups. Both experiments were run using Microsoft Teams.  

The data collected in the experiment were first analyzed using descriptive statistics and then the cor-

relation analysis was performed using the Spearman correlation coefficient. Subsequently, we used the 

model of multiple linear regressions to analyze the impact of the game modification and the impact of 

the identification with the statements in behavioral questionnaire on investments to the group accounts. 

Formally, the multiple linear regression model can be written as follows:  

    (1) 

Where  is the dependent variable defined as the experimental money allocated to group account 1 and 

group account 2 (as the percentage of experimental income allocated to both accounts) for an individual 

i,  are explanatory variables and   is the standard error.  

Number of correct answers 0-5 6-10 11-15 16-20 

Amount of experimental money  10 20 30 40 
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In our model, the dependent variable is defined as the amount of investment in the group account 1 

and group account 2, as we are interested in voluntary contribution to public goods. The explanatory 

variables are dummy variables created to estimate the impact of modification of individual treatments 

and the impact of social and demographic factors on voluntary contributions to public goods1.  

 

 

3. THE RESULTS 

Table 2 below provides a summary of participants’ demographic characteristics. We present the data 

in percentages of subjects by gender, age, education and the value of the experimental income that par-

ticipants earned in the knowledge quiz.  
 

 

Table 2. Socio-economic characteristics of participants  

Experiment Characteristic Percentage 

F
ir

s
t 

e
xp

e
ri

m
e

n
t 

Gender 
Men 42.5% 

Women 57.5% 

Age 
16 – 30 years 32.5% 

31 – 45 years 67.5% 

 

Education 

High school graduate 22.5% 

Bachelor’s degree 25% 

Master’s degree 52.5% 

Experimental 

Income 

Low-income (10 exper-

imental money units) 
22.5% 

Middle-low-income (20 

experimental money 

units) 

15% 

Middle- high-income 

(30 experimental 

money units) 

30% 

High income (40 ex-

perimental money 

units) 

32.5% 

Number of subjects 40 (100%) 

S
e

c
o

n
d

 e
xp

e
ri

m
e

n
t 

Gender 
Man 53.3% 

Woman 46.7% 

Age 
16 – 30 years 100% 

31 – 45 years 0% 

Education 

High school graduate 100% 

Bachelor’s degree 0% 

Master’s degree 0% 

Experimental 

Income 

Low-income (10 exper-

imental money units) 
26.7% 

Middle-low-income (20 

experimental money 

units) 

28.3% 

Middle- high-income 

(30 experimental 

money units) 

18.3% 

                                                 
1 The description of variables is provided in the Appendix A. 
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High income (40 ex-

perimental money 

units) 

26.7% 

Number of subjects 60 (100%) 

Source: Original data collected by the authors. 

 

 

Next, we present the data on average contributions in each treatments of the experiments for all ac-

counts (Table 3). Data on average contributions are given as a percentage of experimental income, since 

the participants in both experiments were income differentiated.  

 

 
Table 3. Average contributions for each treatment to all accounts in both experiments (the data of average contribu-

tions as percentage of experimental income) 

 
Treat-

ment 
Account 

Low experi-

mental in-

come (10) 

Middle-low 

experimental 

income (20) 

Middle-high 

experimental 

income (30) 

High experi-

mental in-

come (40) 

F
ir

s
t 

e
xp

e
ri

m
e

n
ta

l 
g
ro

u
p

 

First 
Private 57.0% 65.0% 51.58% 47.66% 

Group 1 43.0% 35.0% 37.42% 52.34% 

Second 
Private 49.0% 55.0% 58.5% 53.4% 

Group 1 51.0% 45.0% 25.0% 75.0% 

Third 

Private 49.0% 75.0% 61.5% 55.3% 

Group 1 34.0% 15.0% 15.7% 13.9% 

Group 2 17.0% 10.0% 22.9% 24.5% 

Fourth 

Private 54.9% 60.0% 51.5% 67.5% 

Group 1 34.0% 20.0% 27.8% 11.1% 

Group 2 12.0% 20.0% 20.7% 15.2% 

Number of subjects 9 6 12 13 

S
e

c
o

n
d

 e
xp

e
ri

m
e

n
ta

l 
g
ro

u
p

 

First 
Private 50.0% 60.0% 50.4% 53.9% 

Group 1 37.5% 40.0% 45.6% 42.1% 

Second 
Private 55.0% 25.0% 54.7% 66.1% 

Group 1 45.0% 75.0% 42.0% 33.9% 

Third 

Private 41.3% 25.0% 52.4% 60.6% 

Group 1 32.5% 25.0% 24.0% 15.3% 

Group 2 26.3% 50.0% 19.6% 20.1% 

Fourth 

Private 43.75% 11.2% 41.1% 65.1% 

Group 1 27.5% 50.0% 28.4% 14.7% 

Group 2 30.0% 39.5% 26.5% 20.2% 

Number of subjects 16 17 11 16 

 Source: Original data collected by the authors. 
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We interpret the data from the Table 3 separately for each experiment. In the first experiment, in the 

first treatment, participants with higher experimental income invested higher percentage of their experi-

mental income into the group account 1, which was the case also in the second treatment, where a pro-

vision point was added. Middle-high and high-income participants decided to increase their group ac-

count contributions in the second treatment, with high-income participants investing on average 75 per-

cent of their experimental income into the group account 1. In the third treatment, the provision point 

was removed, but the second group account was added. The existence of the second group account re-

sulted in the redistribution of contributions previously allocated to one group account between them. This 

becomes obvious when we compare the average investment into a private account in the second and in 

the third treatment. Low-income and middle-low income participants allocated a higher percentage of 

income to the group account 1 and middle-high income and high-income participants allocated a higher 

percentage of their income to the group account 2.  

In the second experiment, we found that all subjects allocated approximately the same percentage 

of their income (i.e. 40 percent) into the group account 1 in the first treatment. In the second treatment, 

the opposite occurred, i.e. low and middle-low income participants increased their contributions into the 

group account 1, while middle-high and high-income participants reduced their allocations to the group 

account 1. Thus, the provision point had an effect on low-income and middle-low income participants 

only. In the third treatment, we observed similar behavior as in the previous experiment, the contribution 

to the private account did not change significantly, and the percentage of income allocated earlier to one 

group account in previous treatments was now distributed between the two group accounts. However, in 

the second experiment, low and middle-low income participants were more willing to contribute to the 

group account 2. We also observed that during the experiment, private accounts contributions decreased 

significantly. On average, in the first treatment, middle-low income participants allocated 65 percent of 

their experimental income to the private account, but, in the fourth treatment, this allocation was down 

to only 11.2 percent. 

Before carrying out the regression analysis we tested the correlations between the variables of inter-

est. First, we examined the correlation between contributions to the group account and behavioral fac-

tors, and age, gender, experimental income and education. We tested the correlation between social 

norms, the opinion of family, belief in people’s cooperation, quality of life, the consent of family, satisfac-

tion with public services, warm-glow effect and moral obligation effect and the contribution2. The results 

of the correlation analysis can be found in Appendix B. The correlation analysis shows that there are no 

statistically significant correlations between the analyzed variables. Next, we analyzed the correlation 

between behavioral factors for the first and second experimental groups and for both experimental 

groups together (the results of this analysis can be found in Appendix C). For the data of the first experi-

mental group, we found a statistically significant correlation between the social norm variable and the 

quality of life. However, the correlation coefficient showed high correlation, thus, we excluded the quality 

of life variable from the regression model.  The correlation analysis in the second experimental group 

suggests that there is high and significant correlation between the consent of the family and the belief in 

people’s cooperation, the warm-glow effect and the social norm, the warm-glow effect and the quality of 

life. Thus, we excluded the family consent and the warm-glow effect variables from the regression analy-

sis. The correlation analysis for both experimental groups is consistent with the findings with the previous 

results in Table F.3., thus, we excluded the correlated variables (quality of life, the consent of family and 

the warm-glow effect) from further analysis. Table 4 below presents the results of the multiple linear re-

gression model. 
 

                                                 
2 The description of variables is provided in the Appendix A.  
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Table 4. Effects of treatment modification, demographic and behavioral factors on public good contribution. 

Variable First experimental group Second experimental group 

Variables 

Col. 1 

Group ac-

count 1 only 

Col. 2 

Group ac-

count 2 

only 

 

Col. 3 

Group ac-

count 1 + 

Group ac-

count 2 

Col. 4 

Group ac-

count 1 

only 

Col. 5 

Group ac-

count 2 

only 

 

Col. 6 

Group ac-

count 1+ 

Group ac-

count 2 

Constant 
16.977** 

(14.748) 

6.726* 

(15.546) 

17.388** 

(16.781) 

76.324**

* 

(11.382) 

19.421** 

(8.841) 

76.747**

* 

(11.707) 

Second 

treatment 

-5.729* 

(5.356) 
- - 

-7.551* 

(5.993) 
- - 

Third treat-

ment 

-25.791*** 

(5.356) 
- 

-2.447* 

(5.367) 

-19.038** 

(5.993) 
- 

6.434* 

(5.534) 

Fourth treat-

ment 

-23.208*** 

(5.356) 

-4.146 

(4.036) 

-4.115* 

(5.367) 

-2.371* 

(5.993) 

2.064* 

(3.292) 

26.975**

* 

(5.534) 

Social norm 
-8.276** 

(4.459) 

1.643 

(4.956) 

-11.589** 

(5.315) 

-0.592* 

(5.093) 

3.020 

(3.704) 

1.201 

(5.431) 

The opinion of 

family 

0.488* 

(5.292) 

0.797 

(6.328) 

0.449 

(6.860) 

0.269* 

(4.535) 

5.474* 

(3.576) 

1.623* 

(4.836) 

Belief in peo-

ple’s coopera-

tion 

-1.908* 

(4.600) 

4.975 

(4.901) 

-4.197 

(5.323) 

4.403* 

(5.563) 

1.968 

(4.074) 

5.151 

(5.932) 

Quality of life - - - 
0.573* 

(6.272) 

-3.556 

(5.255) 

1.140 

(6.689) 

The consent 

of family 

3.941* 

(5.530) 

-3.012 

(5.366) 

5.429 

(6.141) 
- - - 

Satisfaction 

with public 

services 

-3.941* 

(7.827) 

-20.066** 

(7.532) 

-9.705** 

(9.057) 

-6.524* 

(5.702) 

-

14.918**

* 

(4.277) 

-6.007* 

(6.081) 

Warm-glow 

effect 

42.664*** 

(14.590) 

10.262* 

(7.532) 

43.397** 

(16.881) 
- - - 

Moral obliga-

tion 

-15.312*** 

(4.568) 

-2.333* 

(4.857) 

-

18.569**

* 

(5.286) 

2.288** 

(5.537) 

-5.820* 

(3.930) 

-2.218* 

(5.904) 

Woman 
7.308* 

(4.784) 

3.356* 

(5.281) 

11.883* 

(5.353) 

-4.177* 

(4.777) 

-4.128* 

(4.069) 

-4.783* 

(5.093) 

Experimental 

income 

-0.459** 

(0.172) 

0.035 

(0.185) 

-0.310** 

(0.199) 

-1.062*** 

(0.241) 

0.301* 

(0.180) 

-1.239*** 

(0.257) 

Age (16-30) 
7.676* 

(4.910) 

9.885* 

(5.282) 

8.177 

(5.681) 
- - - 

Col-

lege/universit

y education 

3.616* 

(5.261) 

2.987 

(3.167) 

-5.823 

(6.087) 
- - - 

R2 0.2894 0.1811 0.1594 0.2187 0.2621 0.1899 

*, **, *** significant at 10, 5 and 1 percent level. 

Note: Standard deviations are in parentheses. 

Source: Original data collected by the authors. 
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The regression results for the first experimental group show that the third and fourth treatments 

have a negative impact on contributions to the group account 1, these estimates are significant at 1 

percent level. The greatest decrease in the contributions was observed in the third treatment, where the 

second group account was added, thus, the participants contributed to the two group accounts (group 

account 1 and group account 2) lower amount than when they contributed to one group account only. 

One of the possible explanations for the decreasing contributions could be that the participants played 

the game online, which could be reflected in their pro-social behavior. Both, in the laboratory environ-

ment and the online experiment, participants do not know, who they are in a group with, but they can see 

other participants (i.e. potential members of their group). Moreover, in the online environment, we were 

not able to control whether the participants focused only on the game or also engaged in other activities.  

In the second experiment, only the third treatment (the addition of group account 2), has a strong 

negative impact (significant at 5 percent level) on contributions to the group account 1. The second and 

fourth treatment have only a marginally negative impact on contributions to the group account 1 (signifi-

cant at 10 percent level). In the second experiment, we observed a very strong positive impact (at 1 per-

cent level of significance) of the provision point on the contributions to the public good in the fourth 

treatment (column 6).  

People who experience a good feeling (warm-glow), when contributing to public goods contributed 

significantly more to both group accounts (at 5 percent level of significance when considering both group 

accounts, and 1 percent level of significance when considering group account 1 only). Moral obligation to 

contribute was statistically significant at 1 percent level of significance in the first experiment (when con-

sidering group account 1 only or group account 1 together with group account 2), and at 5 percent level 

of significance in the second experiment (when considering group account 1 only). Individuals with a 

more pronounced feeling of moral obligation to contribute were 15, or 18 percent less likely to contribute 

to group account 1, and to both group account 1 with group account 2, respectively. When considering 

contributions to group account 2 only or to both group accounts jointly, the moral obligation was statisti-

cally significant at 10 percent level in the second experiment – individuals with a more pronounced feel-

ing of moral obligation to contribute were 2.2 and 5.8 percent less likely to contribute to both group ac-

count jointly and to group account 2, respectively. The results differ, when comparing both experimental 

groups. In the first experiment, participants considering it to be a moral obligation to contribute to public 

goods did not behave accordingly, and their contributions to the group account were lower. Compared to 

the first experiment, in the second experimental group, participants agreeing with the moral obligation 

statement contributed more to the public account.  

Another significant factor at the 5 percent level of significance in the first experiment (columns 2 and 

3) and at the 1 percent level of significance in the second experiment (column 5) is the satisfaction with 

public goods or services. In both experiments, participants satisfied with public goods or services con-

tributed to group accounts by approximately 4 to 20 percent less.  

The social norm was statistically significant at the 5 percent level of significance only in the first ex-

perimental group. Also, those, who conditioned their contribution to public good by contributions of oth-

ers allocated less of their experimental income to the group accounts. The size of the experimental in-

come had significant negative effect on the contribution to the public (group) account. In the first experi-

ment, it was significant at 5 percent level of significance and in the second experiment, at 1 percent level 

of significance. Thus, in both experiments, participants with higher income allocated smaller part of their 

income to public account(s).  

  

 

CONCLUSIONS AND DISCUSSION  

In this paper, we studied the possibility of financing public goods from private sources and presented 

the results of our original research. Alternative theories that have emerged in recent decades seek to 

find an effective mechanism that reflects as closely as possible the needs of people for the provision of 

public goods while addressing the free rider problem. Nowadays, none of the existing mechanisms is 

universally accepted and further research is needed to formulate new alternative models of private pro-
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vision of public goods, while, at the same time, the development of experimental and behavioral econom-

ics creates new opportunities to shift towards private financing and provision of public goods.  

We implemented a behavioral public good game to study people’s willingness to voluntarily contrib-

ute to financing public goods. We have shown that people are willing to contribute to public goods when 

they are members both of a small and a large group. The results suggest that an individual’s income is a 

significant factor affecting the contribution to the public goods. Higher-income participants contributed a 

smaller percentage of their experimental income to public goods than lower-income participants. This 

conclusion is consistent across both experimental groups. In addition, these findings are consistent with 

the literature (e.g., Buckley and Croson, 2006; Hofmeyr et al., 2007).  

We also analyzed factors that may affect the motivation of individuals towards pro-social behavior. 

Here, we noticed slight differences between both experimental groups. In the first experiment, the identi-

fication with factors such as the consent of the family, the opinion of family members and the warm-glow 

effect positively affected the contribution of participants to public goods. In the second experiment, the 

identification of participants with such factors as the opinion of the family, belief in the cooperation 

among people, the quality of life and the moral obligation were linked to the increased contributions to 

public goods.  

This research can be extended to contribute further to understanding of an appropriate mix between 

the use of public and private financing of public goods. This suggests that there is the scope to use the 

private provision of resources, especially in case of local public goods. Laboratory economic experiments 

are frequently criticized for taking place in an isolated and modeled environment due to which it is not 

possible to fully estimate how would people behave in real-world setting. However, the practical experi-

ence shows that our findings could correspond to how people would behave in reality. An interesting 

analogy of the VCM mechanism is the civic crowdfunding, where people get together to fund public pro-

jects such as bicycle paths, libraries, public spaces, city parks or cultural events.  

The results of this research could be verified using a larger sample of participants, possibly in a la-

boratory setting. Next, the between-subject design could be used instead of the within-subject design, i.e. 

different subjects would be used in different treatments. Also, the addition of more experimental rounds 

within individual treatments would allow further investigation of individuals’ behavior with regard to their 

willingness to contribute to financing public goods.  
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APPENDICES 

 

Appendix A. Coding of variables 

The name of varia-

ble 
The type of variable 

Statement in ques-

tionnaire 
Code 

Contributions to the 

group account 1 
Dependent variable - 

The contributions to 

the group account as 

a percentage of ex-

perimental income 

Second treatment 
Independent varia-

ble/ dummy variable 
- 

Value 1, if the second 

treatment, otherwise 

0 

Third treatment 
Independent varia-

ble/ dummy variable 
 

Value 1, if the third 

treatment, otherwise 

0 

Fourth treatment 
Independent varia-

ble/ dummy variable 
- 

Value 1, if the fourth 

treatment, otherwise 

0 

Experimental in-

come 

Independent varia-

ble 
- 

The value of experi-

mental money, that 

the player earns in 

the knowledge quiz 

Woman 
Independent varia-

ble/ dummy variable 
- 

Value 1 if the player 

was a woman, other-

wise 0 

Age (16-30) 
Independent varia-

ble/ dummy variable 
- 

Value 1 if the player 

was in age category 

16-30, otherwise 0 

College/university 

education 

Independent varia-

ble/ dummy variable 
- 

Value 1, if player has 

indicated that he has 

complete the col-

lege/university edu-

cation, otherwise 0 

Social norm 
Independent varia-

ble/ dummy variable 

I’m not interested in 

contributing to public 

benefit projects (pub-

lic goods or collective 

goods), if I know that 

others from my areas 

will not contribute to 

them 

Value of 1, if the 

players has indicated 

that he/she agrees or 

partially aggress with 

the statement, oth-

erwise 0 

The opinion of fami-

ly 

Independent varia-

ble/ dummy variable 

My family’s opinion 

on voluntary contrib-

uting to public bene-

fit project (public 

goods or collective 

goods) is important 

to me. 

Value of 1, if the 

players has indicated 

that he/she agrees or 

partially aggress with 

the statement, oth-

erwise 0 

Belief in people’s 

cooperation 

Independent varia-

ble/ dummy variable 

People from my area 

are willing to contrib-

ute voluntary to pub-

lic benefit project 

Value of 1, if the 

players has indicated 

that he/she agrees or 

partially aggress with 
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(public goods or col-

lective goods). 

the statement, oth-

erwise 0 

Quality of life 
Independent varia-

ble/ dummy variable 

I perceive public 

benefit projects (pub-

lic goods, collective 

goods) as a means of 

improving the quality 

of life of me and my 

surroundings. 

Value of 1, if the 

players has indicated 

that he/she agrees or 

partially aggress with 

the statement, oth-

erwise 0 

The consent of fami-

ly 

Independent varia-

ble/ dummy variable 

My family identifies 

with the fact that I 

voluntary contribute 

to public benefit pro-

jects (public goods or 

collective goods). 

Value of 1, if the 

players has indicated 

that he/she agrees or 

partially aggress with 

the statement, oth-

erwise 0 

Satisfaction with 

public services 

Independent varia-

ble/ dummy variable 

The current level of 

public services in my 

area is at very good 

level and I do not feel 

the need for further 

additional contribu-

tions to public pro-

jects. 

Value of 1, if the 

players has indicated 

that he/she agrees or 

partially aggress with 

the statement, oth-

erwise 0 

Warm-glow effect 
Independent varia-

ble/ dummy variable 

I have a good feeling 

when I contribute to 

a good cause in the 

form of a public ben-

efit projects. 

Value of 1, if the 

players has indicated 

that he/she agrees or 

partially aggress with 

the statement, oth-

erwise 0 

Moral obligation 
Independent varia-

ble/ dummy variable 

It is my moral obliga-

tion to contribute 

voluntary to public 

benefit projects (pub-

lic goods or collective 

goods). 

Value of 1, if the 

players has indicated 

that he/she agrees or 

partially aggress with 

the statement, oth-

erwise 0 
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Appendix B. The correlation analysis between contributions to the group account and behavioral and 

socio-economic factors   

 

 First experiment Second experiment 
First + second experi-

ment 

Factor 

Correla-

tion coef-

ficient 

p-value 

Correla-

tion coef-

ficient 

p-value 
Correlation 

coefficient 
p-value 

Social norm 0.2028 0.0731 
0.0083 

0.4997 -0.1350 01805 

The opinion of 

family 
-0,1506 0.3536 0.1807 0.1671 0.0474 0.6395 

Belief in people’s 

cooperation 
0.1286 0.4290 0.2438 0.0605 0.1713 0.0833 

Quality of life -0.0968 0.6684 -0.0272 0.6844 -0.0388 0.2016 

The consent of 

family 
0.0559 0.7321 0.1017 0.4393 0.0608 0.5480 

Satisfaction with 

public services 
-0.0618 0.7051 0.1097 0.4043 0.0505 0.6177 

Warm-glow effect 0.2292 0.1548 0.0369 0.7797 0.0957 0.3433 

Moral obligation -0.1501 0.3554 0.2331 0.0730 0.0630 0.5336 

Age (16-30) 0.0602 0.1721 - - 0.0382 0.7043 

Experimental 

income 
-0.0654 0.1688 -0.3853 0.0024 -0.2278 0.0226 

Woman 0.1974 0.2271 0.0309 0.2845 0.0836 0.4082 

University educa-

tion 
-0.2680 0.0946 - - -0.1055 0.2963 

Source: Original data collected by the authors.      
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Appendix C. The correlation analysis of behavioral factors 

 

Table C.1. Correlation analysis of behavioral factors (first experimental group)  

Factor 
Social 

norm 

The 

opin-

ion of 

family 

Belief 

in peo-

ple’s 

coop-

eration 

Quality 

of life 

The 

consent 

of fami-

ly 

Satis-

faction 

with 

public 

ser-

vices 

Warm-

glow 

effect 

Moral 

obliga-

tion 

Social 

norm 
1.00 - - - - - - - 

The opin-

ion of fami-

ly 

0.23 1.00 - - - - - - 

Belief in 

people’s 

coopera-

tion 

-0.39* -0.11 1.00 - - - - - 

Quality of 

life 
0.53** 0.06 -0.18 1.00 - - - - 

The con-

sent of 

family 

0.09 0.06 0.23 -0.10 1.00 - - - 

Satisfac-

tion with 

public ser-

vices 

0.19 0.07 0.07 0.12 -0.04 1.00 - - 

Warm-glow 

effect 

 

0.12 
0.09 0.18 -0.07 0.26* 0.05 1.00 - 

Moral obli-

gation 
-0.01 0.02 -0.03 -0.16 0.25 0.01 0.22 1.00 

*, **, *** significant at 10, 5 and 1 percent level 

Source: Original data collected by the authors 
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Table C.2.  Correlation analysis of behavioral factors (second experimental group)  

Factor 
Social 

norm 

The 

opin-

ion 

of 

fami-

ly 

Belief 

in peo-

ple’s 

coop-

eration 

Quality 

of life 

The 

con-

sent of 

family 

Satisfac-

tion with 

public 

services 

War

m-

glow 

ef-

fect 

Moral 

obliga-

tion 

Social 

norm 
1.00 - - - - - - - 

The opin-

ion of fam-

ily 

0.08* 1.00 - - - - - - 

Belief in 

people’s 

coopera-

tion 

0.02* 
0.08

* 
1.00 - - - - - 

Quality of 

life 
-0.18* 

0.24

* 
-0.05* 1.00 - - - - 

The con-

sent of 

family 

-0.11* 0.16 
0.51**

* 
0.13* 1.00 - - - 

Satisfac-

tion with 

public 

services 

-0.20 0.12 0.10 0.00 0.05 1.00 - - 

Warm-

glow effect 

0.47*

** 
-0.02 0.11 

0.48**

* 
0.16 -0.05 1.00 - 

Moral 

obligation 
0.28* 0.11 0.33* 0.22* 0.28* 0.17 

0.27

* 
1.00 

*, **, *** significant at 10, 5 and 1 percent level. 

Source: Original data collected by the authors 
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Table C.3. Correlation analysis of behavioral factors (both experimental groups) 

Factor 
Social 

norm 

The 

opin-

ion of 

family 

Belief in 

people’s 

coopera-

tion 

Quality of 

life 

The 

con-

sent of 

family 

Satis-

faction 

with 

public 

ser-

vices 

Warm

-glow 

effect 

Moral 

obliga-

tion 

Social 

norm 
1.00 - - - - - - - 

The opin-

ion of fami-

ly 

0.12 1.00 - - - - - - 

Belief in 

people’s 

coopera-

tion 

-0.14 -0.07 1.00 - - - - - 

Quality of 

life 

0.37*

* 
0.16* 0.05 1.00 - - - - 

The con-

sent of 

family 

-0.02 0.05 0.38*** 0.05 1.00 - -  

Satisfac-

tion with 

public ser-

vices 

0.18* 0.14 0.02 0.03 -0.02 1.00 - - 

Warm-glow 

effect 

0.29*

* 
-0.04 0.16* 0.33*** 0.21 -0.06 - - 

Moral obli-

gation 
0.16 -0.00 0.25 0.07 0.33* 0.06 - - 

*, **, *** significant at 10, 5 and 1 percent level. 

Source: Original data collected by the authors 
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 The rapid diffusion of information and communication technologies (ICT) is 

becoming an important determinant of national economic growth. This 

paper examines the relationship between development of ICT and econom-

ic growth in Tunisia based on a sector analysis. We employ the common 

correlated effect mean group (CCEMG) and augmented mean group (AMG) 

methods and annual panel data for 1997 to 2017, to explore the relation-

ship between ICT diffusion and economic growth in Tunisia. Our sector 

analysis shows that the effect of ICT on value added is heterogenous de-

pending on the sector of activity and provides three main findings. First, in 

some sectors such as financial services, transport, building and civil engi-

neering, hotel and restaurant services and other market services ICT have 

a positive and significant impact on value added. These sectors benefit 

from use of ICT. Second, in some sectors such as trade and various manu-

facturing industries, ICT has a negative and significant impact on value 

added. These sectors need to be well organized and well managed to avoid 

domination by informalities. Third, in some sectors such as public admin-

istration there is a productivity paradox and despite huge investment in ICT 

they have no impact on value added due to the absence of a deep organi-

zational change. 
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INTRODUCTION  

Use of information and communication technologies (ICTs) has been growing since the late 1990s 

but it is only since around 2010 that they achieved massive adoption by companies and users in both 

developed and developing countries. In parallel with these developments, research analyzing the impacts 

of ICT adoption focusing on different countries and different economic activities has proliferated. These 

studies examine adoption of ICT in a range of economic fields and companies’, governments’, economic 

cooperation organizations’ and universities’ efforts to try to understand the magnitude of their impacts 
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conclude that use of ICT can promote changes in the productive efficiency. While governments are inter-

ested in the effects of ICT use in general, their focus is mainly on the use of these technologies in pro-

jects. Since 2010, among the Internet, computers and related digital applications, ICT have been identi-

fied as the main promoter of social change, growth and innovation. 

Increasing the wealth and living standards of their residents are the primary goals of all nations. In-

creased productivity and sustainable economic growth depend heavily on the realization of profitable and 

competitive domestic economic activities. The spread of new technologies to multiple sectors enabled by 

more effective use of human capital and knowledge has led to productivity increases; thus, technological 

developments are associated with both productivity and higher value added in economic activities. At the 

same time, new technological products and services often have high value-added and greater economic 

welfare. 

Due to their contribution to economic growth, productivity and employment, ICT are becoming the 

main determinants of countries’ social and economic development by contributing. Several studies point 

to their positive impact on national economic growth (Jorgenson and Vu, 2016). According to the neo-

classical view, ICT increase economic growth through capital deepening based on reductions to the pric-

es of ICT (van Ark et al., 2008). From a non-traditional perspective, ICT foster innovation by facilitating 

business-to-business transactions, production spillovers and network externalities (Paunov and Rollo, 

2016). According to the World Economic Forum (2013), if countries’ levels of digitalization were to in-

crease by 10% this result in an increase of 0.75% in GDP per capita, and a 1.02% drop in the unemploy-

ment rate. Thus, digitalization matters for reducing poverty, creating new jobs and incomes, and provid-

ing access to health and education services (OECD, 2010). 

Since the early 1980s, Tunisia has been using ICT and formulating strategies for their implementa-

tion in its economic and social development plans (Kamoun et al., 2010). Tunisia is considered to have 

the most sophisticated telecommunications and broadband infrastructures in North Africa and has some 

of the highest Internet penetration rates in the region. However, few works adopt a macroeconomic per-

spective to calculation of the contribution of ICT to economic growth. Ben Youssef and Mhenni (2004) 

estimate that at the time of their analysis, a specific strategy was needed to realize the full potential of 

digital technologies. Despite a consensus that ICT increase economic growth and productivity, only a few 

studies have extended Ben Youssef and Mhenni’s work (Naanaa and Sellaouti, 2017; Saidi and Mongi, 

2018; Kallal et al., 2021), due mostly to lack of data.  

Despite good connectivity and early adoption of digital technologies, Tunisia does not seem to bene-

fit from the full potential and opportunities they provide. Although adoption of ICTs has grown considera-

bly, economic growth has not only no advanced at the same pace, it has worsened in some business 

sectors. This has been particular evident during the COVID-19 pandemic; many key sectors in Tunisia 

were unable to shift to online activity during the spring 2020 lockdown (ITES, 2020) and the pandemic 

crisis exposed the countries real digital inequality. It has emphasized the need to identify gaps and un-

met prerequisites in order to unlock the full potential of digital technologies and the new opportunities 

for economic growth in Tunisia.  

Given that it is the use if and not adoption of ICT which determines their impact on economic growth, 

we are interested in the link between diffusion of ICT and evolution of added value in Tunisia, based on 

an analysis of the effects of ICT use at sector level. Our study provides three main contributions. First, it 

adds to the empirical literature on the effect of economic growth and should be informative for all devel-

oping countries but especially Tunisia. Second, we show that there is a positive relationship between ICT 

and economic growth in Tunisia, meaning that digitalization of the economy and society should contrib-

ute to economic growth. Third, we address the question of whether diffusion of ICT has the same impact 

on all sectors of activity. Our findings shows that there is an important heterogeneity in the digitalization 

of sectors in Tunisia and that some benefit from their rapid diffusion but others are lagging. 

The paper is structured as follows. Section 2 provides a brief literature review, section 3 describes 

the methodology and data used for the analysis, section 4 discusses the results and main findings, and 

section 5 offers some conclusions and policy implications. 
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1. LITERATURE REVIEW 

The ICT-economic growth nexus has been the focus of both applied and theoretical studies in recent 

years in order to support claims about the claimed effects of the knowledge economy on growth and 

productivity with empirical results. The first studies emerged in the 1990s, when the United States was 

showing high levels of economic performance thanks to past investment in ICT, and there were sufficient 

data to enable estimations. Since these investments and knowledge economy developments tend to be 

located in the industrialized countries, the first studies referred to developed countries. However, globali-

zation saw the diffusion of ICT and increased international economic activities, investments and ICT 

adoption extending to include the developing countries and research began to focus also on emerging 

countries. Although the results of these studies vary based on different factors, they generally point to a 

positive effect of ICT on economic growth. 

The earliest works on the effect of ICT on economic growth were mostly inconclusive, exemplified by 

the well-known productivity paradox proposed by Solow (1987) in the late 1980s who commented that 

“you can see the computer age everywhere but in the productivity statistics”. The lack of correlation be-

tween ICT and productivity was due mostly to the inability to accurately measure the quality and prices of 

this capital. 

Most macroeconomic and sectoral studies are based on a growth accounting approach in which in-

termediates, and capital input are given by the product of their share in total costs and their growth 

rates. Thus, an increase in inputs or an improvement in technology increases output and provides 

growth. In other words, growth accounting refers to determination of the contribution of labor and capital 

factors which affect growth, related to changes in output. Within the framework of Jorgenson and Grilich-

es’s (1967) standard growth accounting approach, three main factors increase labor productivity and 

economic growth: that is, increased capital intensity, changes to labor quality, and total factor productivi-

ty gains. We can identify the specific contribution provided mostly by ICT capital. 

In the context of Tunisia, Saidi et al. (2015) investigate the effects of ICT on economic growth and 

find evidence of a positive relationship between rate of growth of GDP and the ICT index. Naanaa and 

Sellaouti (2017) investigate the effect of technological change on growth in an analysis of technology 

spillovers and their transmission channels, in five manufacturing sectors in Tunisia, and suggest that 

Tunisia should reinforce its ICT infrastructure. They found that the manufacturing sectors benefit from 

foreign direct investment only after a certain threshold of ICT development. Saidi and Mongi (2018) use 

a vector error correction model and show that ICT is driven by economic growth and vice versa while 

Kallal et al. (2021) use a panel pooled mean group form of the autoregressive distributed lag model for 

the period 1997-2015 and show that ICT diffusion has a positive long-term effect on economic growth 

but a negative short-term effect.  

 

 

2. METHODOLOGY 

 

2.1 Model specification 

To assess the effects of ICT diffusion on economic growth in Tunisia in the short and long terms we 

build on the Solow’s (1956) basic model and the augmented Solow model proposed by Mankiw et al. 

(1992). We include ICT in a Cobb-Douglas type production function. The general form of this relationship 

can be written as: 

 31 2

.it it it itV AK L ICT
 

  (1) 

where Vit is aggregate value added, K is physical capital, L is labor and A is technology level. α1, α2 and α3 

are the respective output elasticities of capital, labor force and ICT. 

By taking natural logarithms of the equation (Eq. 1), 

 1 2 3it it it itLogV LogA LogK LogL LogICT       (2) 



  164 

we assume that ICT investments proxied by the ICT diffusion index (IDI), enhance technological progress 

by facilitating R&D and innovation and increasing the stock of knowledge which yields future returns. 

Thus, equation (Eq. 2) can be estimated as follows: 

 1 2 3it it it itLogV LogA LogK LogL LogIDI       (3) 

 

 

2.2 Data and Variable Description 

The data were collected from the national accounts provided by the Tunisia National Institute of Sta-

tistics (INS) and the Tunisia Institute of Competitiveness and Quantitative Studies (ITCEQ). The sample 

includes 17 economic sectors which are presented in table 1 and follow the international standard in-

dustrial classification (ISIC) of economic activities which ensures clear and relevant industry classifica-

tion. All data are annual and cover the period 1997-2017. 

The capital variable is measured as capital stock at constant 2010 prices, and the labor variable is 

measured as the active population. The IDI is constructed to capture the level of diffusion of ICT through-

out the economy and determines the share of ICT in the added value of a particular sector. This index 

provides a useful tool to allow policymakers to benchmark and assess diffusion of ICT and promote ICT 

investment which improve economic growth. Technically, the IDI is built based on an input-output analy-

sis (Suh and Lee, 2017). According to Leontief (1986), input-output tables record intersectoral transac-

tions related to a production of a good/service in a national economy over a certain period, and consum-

ing goods/services from other industries that is intermediate consumption. The rows in the table present 

the values of total intermediate supply for each sector and represent the horizontal demand-side of the 

Leontief model. The columns present the supply-side and describe the composition of inputs required by 

a particular industry to produce its output. 

The IDI is obtained by dividing the intermediate input of sector j from ICT sector by the total input of 

sector i. The IDI is based on a demand-side or supply-driven model (Suh and Lee, 2017), and is specified 

as follows: 

 
ij

i

x
IDI

x 

 
  
 

 

where i and j = 17 economic sectors. 

 

The ICT sector is classified according to the definition in OECD (2009), the ISIC activities (UN, 2008) 

and the INS. OECD (2009) defines ICT as combining “all economic activities that contribute to the visual-

ization, processing, storage and transmission of information electronically”. This definition is based on 

ISIC Rev. 3.1 (UN, 2008). In Tunisia, the Post and Telecommunication sector is the ICT official sector of 

the formal statistical system. This sector includes several industries such as computer hardware and 

software, telecommunications, Internet-based content, applications and services and can be grouped 

into :  

 ICT manufacturing sector producing electronics, computers, and peripheral components, tele-

communications devices, consumer electronics, instruments and appliances for measuring, 

checking, testing and navigating;  

 ICT services sector including wholesaling of computers, electronics, components, software appli-

cations, software services, telecommunications services, postal services, information processing 

services, computers and telecommunications equipment repair services and other information 

services; and 

 ICT media and content sector which includes publishing, film, broadcasting, recording and other 

information activities. 
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Table 1. The diffusion of ICT in Tunisian economic sectors 

 
1997-2000 2001-2005 2006-2010 2011-2017 

Agriculture and fishing 0.22% 0.35% 0.50% 0.31% 

Agriculture, food and tobacco industries 0.82% 1.11% 2.45% 1.66% 

Construction materials, ceramics and glass 0.60% 0.73% 1.62% 1.03% 

Mechanical and electrical industries 5.71% 7.23% 9.87% 13.60% 

Chemical industries 1.57% 1.83% 1.18% 0.64% 

Textile, clothing and leather 0.23% 0.35% 9.83% 10.20% 

Various manufacturing industries 2.67% 3.79% 0.82% 0.99% 

Mines and hydrocarbons 0.16% 0.22% 5.34% 2.43% 

Electricity, gas and water 0.59% 1.15% 0.38% 0.23% 

Building and civil engineering 1.67% 2.24% 6.03% 4.10% 

Trade 22.37% 25.21% 15.39% 19.09% 

Transport 3.35% 5.30% 2.45% 1.36% 

Post and telecommunications 42.91% 28.10% 5.61% 4.59% 

Hotel and restaurant services 1.26% 2.07% 1.37% 0.42% 

Financial services 4.77% 6.02% 7.57% 6.36% 

Other market services 3.16% 4.34% 13.64% 17.19% 

Public administration 7.95% 9.97% 15.94% 15.81% 

Note: Author’s calculations, based on National Institute of Statistics of Tunisia (INS) and Tunisian Institute of Com-

petitiveness and Quantitative Studies (ITCEQ) data. 

 

 

2.3. Preliminary tests 
 

2.3.1 Slope homogeneity test 

In the dynamic panel data analysis, the assumption of slope homogeneity must be checked. Whether 

the variables are homogeneous or heterogeneous determines the form of the cointegration tests to be 

applied. The first studies on the homogeneity test were conducted by Swamy (1970). The next equation 

shows the Swamy test ( Ŝ ). 

    2
1

ˆ ˆ ˆ
N

i i
i WFE i WFE

i i
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Pesaran and Yamagata (2008) proposed the delta (∆) test as an improved version of Swamy’s test of 

slope homogeneity. According to this test, in a cointegration equation such as Yit = α + βit + εit, it express-

es a slope coefficient such as βit and the hypotheses about the ∆ test are as follows. 

H0: i  , the slope coefficients are homogeneous. 

H1: 
i j  , the slope coefficients are heterogeneous. 

 

Pesaran and Yamagata (2008) proposed two test statistics: ∆̃ (for large samples) and ∆̃𝑎𝑑𝑗 (for small 

samples) to check these hypotheses. 
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where N is the cross-section dimension, T is the time series dimension, S is the Swamy test statistic, and 

k is the number of explanatory variables. Table 2 presents the homogeneity test results. 

 

 
Table 2. Slope Homogeneity Test (Pesaran and Yamagata, 2008) 

Slope Homogeneity Tests  statistic p value 

  test 19.262*** 0.000 

adj  test 22.067*** 0.000 

Notes: The null hypothesis for slope heterogeneity test is slope coefficients are homogenous. (***) denotes signifi-

cant at 1% level. 

 

 

Since the p-values of the ∆ tests calculated in table 2 are less than the 1% significance level we reject 

the null hypothesis and conclude that heterogeneity exists across sample sectors and we should use 

heterogeneous panel techniques. 

 

 

2.3.2 Cross-section dependence test 

Our sample consists of a panel of institutional sectors in the same national economy. We assume 

possible dependence among sectors which is confirmed by the weak cross-sectional dependency test 

(Pesaran, 2015). This test verifies the existence of potential common correlation effects in our data. Ig-

noring cross-sectional dependence (CD) in the data can lead to biased estimates. This test is given by the 

following equation: 
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Table 3 presents the results of the Pesaran (2015) test. 

 

 
Table 3. Pesaran (2015) test for weak cross-sectional dependence 

Pesaran (2015) test for weak cross-sectional dependence 

Variables (in Ln) CD-Statistic P-value 

Value added (VA) 53.376*** 0.000 

Capital (K) 53.413*** 0.000 

Labor (L) 53.431*** 0.000 

ICT Diffusion Index (IDI) 50.932*** 0.000 

Notes: The CD statistic is normally distributed under the null hypothesis of weak CD. (***) denotes significant at 

1% level. 

 

 

According to the results in the table 3, the null hypothesis of cross-section weak dependence is 

strongly rejected since p-values are less than 1% significant for all the variables and we can conclude 

there is significant evidence of cross-section dependency between variables. This suggests that a posi-

tive or negative shock in any sector in the panel can be transmitted to other sectors. 
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2.3.3 Panel unit-root test 

Since the CD test reveals cross-section dependence among the variables, first-generation unit root 

tests may provide biased results and second-generation unit root tests must be applied to account for 

this CD of errors and for slope heterogeneity. We use Pesaran’s (2003) CADF test and Pesaran’s (2007) 

CIPS test to test the order of integration of the different variables. The CADF is given by the following 

equation:  

, 1 1 1 , 1

0 1

p p

it i i i t i t ij t ij i t it

j j

Z Z Z Z Z        

 

           

where, 
1tZ 
 and 

1tZ   are averages for lagged and first difference of each cross-section series. 

CIPS statistics are obtained from CADF as follows:  

1

1 n

i

i

CIPS CADF
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In both tests, the null hypothesis indicates the existence of a unit root. Table 4 presents the test re-

sults which show that value added (LnVA) and capital (LnK) are stationary at first difference (I(1)), and 

labor and IDI (LnIDI) are stationary at level (I(0)). The fact that all the series are not stationary at level is 

important for the panel cointegration test; it was decided that the cointegration relationship between 

these series could be analyzed. 

 

 
Table 4. Results of panel unit-root 

Variables  

(in log) 

Level 
 

First-difference 
Order 

Without trend With trend Without trend With trend 

Cross-Sectionally Augmented IPS (CIPS) 

LnVA -2.637*** -2.399 

 

-3.895*** -4.185*** I(1) 

LnK -2.044 -1.980 -2.888*** -3.279*** I(1) 

LnL -2.714*** -3.339*** -4.882*** -4.873*** I(0) 

LnIDI -3.239*** -3.838*** -4.962*** -5.012*** I(0) 

Cross-Sectionally Augmented Dicky-Fuller (CADF) 

LnVA -2.052* -2.231 

 

-2.981*** -3.330*** I(1) 

LnK -1.888 -1.862 -3.034*** -3.365*** I(1) 

LnL -2.061* -2.712** -3.031*** -3.210*** I(0) 

LnIDI -2.149** -2.684** -2.845*** -2.832*** I(0) 

Notes: The panel unit-root test was performed under the null hypothesis wherein the variables are homogeneous 

non-stationary. (***), (**), and (*) denote statistical significance level at 1%, 5%, and 10%, respectively. 

 

 

2.3.4 Panel cointegration test 

After performing the stationarity test we examine whether there is a long-term relationship between 

the variables used in the model. We assume CD among our variables and heterogeneous slope coeffi-

cients. Therefore, tests that consider CD in a cointegration analysis will be more efficient in terms of re-

sults. There are several cointegration analysis methods but the Westerlund (2007) is the most recent 

and has more power compared to other residual-based panel cointegration tests.  

The Westerlund (2007) test is based on structural rather than residual dynamics and, considering 

the error correction model. There are four different cointegration test. Two of these test techniques pro-

vide panel statistics and are designed to test the alternative hypothesis that the panel as a whole is coin-

tegrated, the other two tests provide group statistics and consider that at least one unit is cointegrated. 

In addition, since Westerlund (2007) assumes that there is no dependency between the cross-section 

units that make up the panel, Chang (2004) suggests comparing the cointegration statistics with the 
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critical values by considering bootstrap values. To calculate the panel test statistics in the Westerlund 

(2007) cointegration test, we first estimate the following error-correction framework: 

 , 1 , 1 , 1 ,1 0

pi pi

it i t i i t i i t ij i t ij i t j itj j
V d V X V X e        

            

where 1, ,t T  and 1,. ,i N  are the time-series and cross-section units, respectively, d is the de-

terministic components, X is the vector of the explanatory variables (capital, labor and IDI), p is the lag 

order and α is the error-correction term. 

To test for a cointegration relationship in the panel data set, the following group-mean cointegration 

statistics (Ga, Gt) are estimated. 
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where se( ˆ
i ) is the conventional standard error of ˆ

i . 

Null and alternative hypotheses for group-mean cointegration statistics are defined as follows: 

H0: αi = 0; there is no cointegration for all the cross-sectional units. 

H1: αi < 0; there is cointegration for at least one of the cross-sectional units. 

 

Rejection of the null hypothesis shows that there is a cointegration relationship among the variables 

for at least one of the cross sections. 

In the third stage, the error correction coefficient and its standard error are calculated for the entire 

panel as: 
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Null and alternative hypotheses for the panel statistics are defined as follows: 

H0: αi = 0; there is no cointegration for the panel as a whole. 

H1: αi = α < 0; there is cointegration for the panel as a whole. 

 

Table 5 presents the results of the Westerlund (2007) panel cointegration tests which indicate that 

all the statistics are statistically significant, and consequently the null hypothesis of no cointegration can 

be rejected suggesting that there is a cointegration relationship among the variables in all sectors and 

the entire panel. 

 

 
Table 5. Westerlund (2007) Panel cointegration tests 

Statistic Value Z-value P-value 

Gt -4.596*** -11.620 0.000 

Ga -10.937** -2.063 0.019 

Pt -19.073*** -10.410 0.000 

Pa -13.433*** -5.983 0.000 

Notes: The Gt and Ga statistics test co-integration for each cross-section, and Pt and Pa test cointegration in the 

panel under the null hypothesis of no cointegration. (***), (**) denote statistical significance level at 1% and 5%, 

respectively.  
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2.4 Panel model Estimation  

Recent studies analyzing the impact of new technologies on productivity and economic growth use 

panel data approaches. However, these studies underestimate issues related to coefficient slope heter-

ogeneity and especially CD which can bias their results. Recent developments particularly in long panels, 

have enabled the construction of estimators (common correlated effects mean group - CCEMG and aug-

mented mean group - AMG) which take account of endogeneity, slope heterogeneity and CD problems. 

These estimators also consider structural breaks and shocks. 

The method used in this study is appropriate for panels whose time dimension exceeds the individu-

al dimension, as is the case in our study. Consider the following equations where 1, ,i N  is the indi-

vidual dimension and 1, ,t T  is the time dimension. 

 it i it itV X e   (4) 

 1 1it i i t ite f      (5)  

 2 2it i i t i t itX f g u       (6) 

where itX  and itV  are observable, i  is the coefficient of observable regressors specific to individuals, 

ite  includes the unobservable factors and it  is the error term. The unobservables in equation (5) in-

clude the fixed effect which captures individual heterogeneity not dependent on time and also unob-

served common factors tf  and the coefficient of heterogeneity i  which capture time-dependent heter-

ogeneity and CD. it  and itu  are assumed to be white noise. Although the terms tf  and tg  induce CD of 

both errors and regressors, tf  accounts for possible interindividual dependencies between errors and 

regressors. Thus, the presence of tf  in (5) and (6) induces endogeneity biases in the equation to be es-

timated, and therefore problems related to identification of i . 

The CCEMG estimator solves the problem of interindividual dependence by including as additional 

regressors the individual means of the independent ( X ) and dependent (V ) variables. Pesaran (2006) 

shows that these averages consider unobserved common factors tf . The differentiated impact of the 

common factors ( i ) is solved by estimating the equation for each individual and then calculating the 

unweighted average of the coefficients over the whole panel which is a mean group (MG) procedure. 

According to Chudik and Pesaran (2015), the CCEMG estimator is robust to the presence of the effects of 

a global shock and externalities. We can express the estimated coefficient CCEMG as follows: 
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However, Eberhardt (2012) points out that the CCEMG estimator treats common factors as nuisance 

parameters which is of no interest in some empirical analyses since the means are difficult to interpret. 

Therefore, Eberhardt the AMG estimator which unlike CCEMG does not treat common factors as nui-

sance parameters but assumes that these factors represent a common dynamic process (CDP) which 

can be estimated. Thus, the AMG estimator solves the identification problem based on a three-step pro-

cedure: 

First step: a pooled difference OLS model (eq. 8) is estimated with 1T   dummy time variables for 

which the coefficients are collected and renamed CDP. 
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Second step: the CDP is added to the model as an explicit variable or by subtracting from the de-

pendent variable in each group in order to augment the group specific model. 

 
it itV V CDP   (9) 

Third step: the model is estimated for each individual in the panel and then the average of the esti-

mated coefficients is calculated as in the case of Pesaran and Smith’s (1995) Mean Group (MG) model. 
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   (10) 

This study uses the above estimators which consider both coefficient slope heterogeneity and the 

presence of CD to analyze the nexus between ICT diffusion and economic growth. Before performing the 

various estimates indicated above, we conducted various tests for slope homogeneity, interindividual 

dependence, stationarity and cointegration. Tables 6 and 7 provide the outcomes of these estimations. 

 

 

3. EMPIRICAL RESULTS 

The goodness of fit of the models is measured by the root mean squared error (RMSE). The estimat-

ed RMSE for the CCEMG model is 0.0377 and for the AMG model is 0.0446, both of which are relatively 

low pointing to satisfactory goodness of fit. The estimated CD (statistics reported in table 6) imply that 

the issue of CD is resolved. 

 

 
Table 6. Panel model estimation results - CCEMG and AMG approaches 

 
CCEMG AMG 

 Coefficient Std. Err. Coefficient Std. Err. 

Capital 0.291*** 0.113 0.298** 0.129 

Labor 0.320*** 0.112 0.212** 0.107 

ICT Diffusion Index 0.056** 0.024 0.040*** 0.015 

Constant -0.678 3.036 2.535* 1.526 

Common dynamic process   0.596* 0.326 

CD statistics -1.18  -1.51  

Root Mean Squared Error (sigma) 0.0377  0.0446  

Notes: The CD test was performed under the null hypothesis of cross-section independence. (***), (**), and (*) 

denote statistical significance level at 1%, 5%, and 10%, respectively. 

 

 

The panel model estimation results (CCEMG and AMG approaches) show that all the coefficients are 

statistically significant. Capital and labor are positive and statistically significant at the 1% level in 

CCEMG model and 5% in the AMG model, and the IDI is positive and statistically significant at the 1% 

level in the AMG model and at 5% in the CCEMG model. Overall, our results indicate that labor and capi-

tal explain around 60% of growth in the CCEMG model and around 50% of growth in the of AMG model. 

ICT explains only some 5% of economic growth.  

Although investment in ICT has increased significantly, most economic growth is explained by the 

traditional factors of physical capital and labor. Indeed, average annual growth in the Tunisian economy 

reached 3.59% in the period 1997-2017, with the most important contributions provided by labor (32%) 

and the stock of capital (29%). 

The variable for availability and diffusion of ICT is statistically significant at the 5% and 1% levels for 

the CCEMG and AMG specifications respectively, suggesting that availability and diffusion of ICT may 

promote value added growth through several transmission channels. First, the outputs of the ICT sector 
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are acquired by firms as capital goods and / or as intermediate consumption goods, and also, as final 

consumption goods. The high investment in equipment and ICT-derived goods by firms and consumers 

has resulted in an increase in overall economic growth. Also, as the stock of capital produced by the ICT 

sector and used in other sectors of the economy grows, labor productivity increases in ICT goods produc-

ing sector. The main mechanism resembles a Keynesian ICT investment multiplier greater than the non-

ICT investment multiplier. Given their generic nature, ICTs appear to exert greater economic effects on 

the rest of the economy.  

Second, there is a deflator effect of lower ICT prices on the rest of the economy. The continual fall in 

the prices of ICT hardware and software, increased storage and better operation and communication 

have led companies to increase their investment in ICT and in some cases to overinvest in ICT. Third, 

there has been a relative increase in the share of capital compared to labor in the use of inputs where 

ICTs are seen as biased technologies. This leads to the favoring of capital over labor and skilled labor 

over unskilled labor. In other words, the growth process favors the accumulation of capital which results 

in a decrease in the relative rate of employment, increased automation of processes and an increase in 

the relative share of the capital factor.  

This makes it possible to change the organization of production, markets and companies, rethink 

business practices, simplify the supply chain and reduce transaction costs. However, unlike other forms 

of capital ICT capital subject to rapid obsolescence leading to rapid depreciation and demand for greater 

profitability from companies. Fourth, ICT can be associated with increases affecting the intangible com-

ponents of outputs such as variety, convenience of consumers and associated services. The apparent 

effect is related to increased informational content of goods and services incorporating ICT which in-

crease quality and promote differentiation among products and services.  

These benefits make it possible to improve the utility effect for consumers without modifying either 

the price or the quantity of the products that incorporate ICT. Better product quality is required to be 

competitive, and increased competition encourages less productive firms to leave the market. Finally, 

there is an overall productivity effect of factors whose externalities linked to ICT have been widely dif-

fused throughout the economy allowing increased productive efficiency and increased rates of technical 

progress. This results in an increase in the Solow residual (the part of growth not explained by the sepa-

rate factors of production). 

Our findings point to important heterogeneity of productivity and economic growth among sectors. 

Table 7 provides three main findings. First, in some sectors such as financial services, transport, building 

and civil engineering, hotel and restaurant services and other market services ICT have a positive and 

significant impact on value added. In the case of financial services sector, the elasticity is very high 

(38.7%) and it is also high in agriculture, food and tobacco, suggesting that the agribusiness sector bene-

fits from use of ICT.  

Second, in the trade and various manufacturing industries sectors ICT has a negative and significant 

impact on value added. The case of the trade can be explained by the increased adoption and use of ICT 

by firms which promotes use of e-commerce. However, e-commerce is not well organized in Tunisia and 

most transactions are related to the informal sector. This has resulted in a sector where people are buy-

ing and selling in the presence of no controls. In addition, formal sector firms are selling some products 

in an informal way. This explains the negative and significant impact of ICT in the trade sector.  

Third, some sectors are subject to a productivity paradox. In several sectors the impact of ICT on val-

ue added is not significant. In the case of public administration, despite huge investment in ICT there is 

no impact on the value added. The insignificant impact of ICT in public administration is due to the ab-

sence of deep organizational change. 
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Table 7. Long-run elasticity of output with regard to ICT: individual sectors 

 
CCEMG AMG 

 Elasticity Std. Err. Elasticity Std. Err. 

Agriculture and fishing 0.103 0.070 0.010 0.060 

Agriculture, food and tobacco industries 0.101* 0.055 0.156*** 0.025 

Construction materials, ceramics and glass 0.015 0.058 -0.024 0.031 

Mechanical and electrical industries -0.008 0.012 -0.008 0.012 

Chemical industries -0.009 0.011 -0.003 0.013 

Textile, clothing and leather 0.109 0.096 0.097 0.086 

Various manufacturing industries -0.041*** 0.011 -0.019** 0.008 

Mines and hydrocarbons -0.014 0.050 0.009 0.047 

Electricity, gas and water 0.017* 0.010 0.018* 0.009 

Building and civil engineering 0.029*** 0.011 0.034*** 0.008 

Trade -0.025*** 0.009 -0.012* 0.007 

Transport 0.069* 0.041 0.085*** 0.035 

Post and telecommunications 0.026* 0.015 0.028** 0.013 

Hotel and restaurant services 0.074* 0.041 0.044** 0.022 

Financial services 0.387*** 0.096 0.192*** 0.063 

Other market services 0.098*** 0.039 0.080** 0.037 

Public administration 0.011 0.038 -0.005 0.041 

Notes: (***), (**), and (*) denote statistical significance level at 1%, 5%, and 10%, respectively. 

The Dumitrescue-Hurlin Granger causality tests was employed as a robustness check to that of the CCEMG and 

AMG estimators, and their outcomes are shown in Table 8. They affirm that the results of the causality test are 

consistent with the results of the panel estimators. 

 

 
Table 8. Dumitrescu and Hurlin Granger non-causality tests 

Variables Value Added Capital Labor ICT Index 

Value Added – 
13.5854*** 

(11.1940) 

14.7529*** 

(12.7163) 

19.4241*** 

(18.8067) 

Capital 
16.1751*** 

(14.5705) 
– 

15.4166*** 

(13.5816) 

12.6951*** 

(10.0332) 

Labor 
16.1751*** 

(14.5705) 

10.9950*** 

(7.8166) 
– 

3.6211*** 

(7.6418) 

ICT Index 
10.4074*** 

(7.0504) 

16.9476*** 

(15.5778) 

12.2166*** 

(9.4092) 
– 

Notes: The W-statistics marked with (∗∗∗) are statistically significant at 1% level. Z-statistics are shown in parenthe-

ses. 

 

 

CONCLUSIONS AND POLICY IMPLICATIONS 

This study evaluated the relationship between ICT development and economic growth in Tunisia us-

ing a sector analysis. It shows that ICT plays an important role in the development of economic sectors. It 

contributes to empirical work on the effect of ICT diffusion on economic growth in a developing country 

context -Tunisia. We constructed an ICT Diffusion Index (IDI) for the Tunisian economy for 17 sectors in 

the period 1997-2017. We employed very advanced econometric methods to explain the relationship 

between ICT and economic growth in a sector context.  
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Using the CCEMG and AMG methods with annual panel data ranging from 1997 to 2017, we found a 

significant positive relationship between ICT and economic growth in Tunisia. We found that the effect of 

ICT on value added differs depending on the sector. Sectors benefiting from a positive and significant 

impact of ICT on value added are financial services, transport, building and civil engineering, hotel and 

restaurant services and other market services whereas there is a negative and significant impact on 

trade and various manufacturing industries. Public administration shows evidence of a productivity para-

dox in that despite huge investment in ICT there is no impact on value added. 

We suggest that the ICT infrastructure should be strengthened to increase investment in ICT and 

support digitalization of different sectors of the economy. Three main policies should be implemented to 

increase the contribution of the ICT to economic growth. First, there is a need to strengthen the digital 

infrastructure, and improving network security and reducing the digital divide should be priorities for Tu-

nisia. Investing in broadband provision for rural areas could reduce regional inequalities and the digital 

divide. Second, the workforce needs to be reskilled and trained to adopt new organizational practices in 

firms. Implementation of new technologies requires new skills to unlock the large economic and social 

opportunities that digitalization can offer. Business strategies should be formulated and proactive policy 

frameworks adopted to promote digital development and technological innovation in firms. Third, sup-

porting sector digitalization is imperative. Many sectors failed to shift to online during COVID-19 crisis 

and strategies need to be implemented to benefit from the new opportunities provided by digitalization. 
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 The US stock market collapse of 2020 was caused by the COVID-19 shock, 

exerting profound impacts on global stock markets. In this article, we ana-

lyze the downside and upside contagion and the tail dependence risks of 

the US stock market index on China, Hong Kong, Japan, and South Korea. 

We establish our empirical findings through a robust modelization of a 

conditional VaR (CoVaR), ΔCoVaR, and copula models. The empirical results 

reveal wide spillover effects from the US to East Asian stock markets. These 

spillover effects are aggravated in the COVID-19 period when compared to 

the full sample period. This impact deluges to the Chinese market only via 

Hong Kong. The findings show that indirect spillovers on the Chinese stock 

market are heavier than direct spillovers. The study highlights different 

features of the US and Chinese spillovers. These findings provide useful 

support for policymakers and risk managers involved in the East Asian stock 

markets. 
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INTRODUCTION 

The COVID-19 shock created a highly volatile period for the US stock market, which also exerted pro-

found effects on global stock markets. At the same time, the US was experiencing these effects, turmoil 

was felt in other stock markets, particularly in the East Asia area. In March 2020, the US stock market 

halted many times. In this respect, the spillover risks to the East Asian stock markets are important to 

study because the East Asia area is closely correlated with the US.  

Strong risk aversion induced by the COVID-19 shock spread across global financial markets from 

February to March 2020. In particular, the US stock market was hit hard by tremendous and abrupt un-

certainty caused by the pandemic. Under these conditions, the issue of judging the degree to which some 

stock market indexes affect the performance of other financial equity markets becomes pertinent and is 
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worth examining (Zehri, 2020a). Hence, investigating the risk contagion of the US stock market return to 

East Asian markets is an interesting topic full of practical implications. 

The issue has been analyzed from multiple viewpoints including Granger-causality (Liu et al., 2021; 

Da Fonseca and Gottschalk, 2020), or cointegration, under the studies of Kim (2009), Hyde et al. 

(2007), or linear and nonlinear regression, as in Bekiros (2014), and Golosnoy et al. (2015), and vine 

copula modeling (Jiang et al., 202). Regarding the previous works, our work has the merit of performing a 

sound empirical examination employing modified Iterative Cumulative Sum of Squares (ICSS) algorithm 

applied by many researchers (Ewing and Malik, 2016) to detect underlying structural breaks in the un-

conditional variance of stock returns. The span of the periods of instability is decided according to the 

identified breaks. In terms of the modeling approach, our research is broadly linked to the studies of 

Shahzad et al. (2018) and Xiao (2020) who employed copula and CoVaR models to investigate the spill-

over effects, systemic and tail dependence risks of some stock markets indexes. We also employ multi-

variate copula to model the dependency structure of the East-Asian and the US stock markets. The de-

pendency structures are used to identify risk spillovers (Adrian and Brunnermeier, 2016; Shahzad et al., 

2018). The robustness of the spillover effect is verified through the bootstrap Kolmogorov-Smirnov (KS) 

test used by several scholars (Reboredo and Ugolini, 2015). Based on these useful empirical results, we 

analyze the differences in the risk spillovers. In addition to the above-mentioned contribution to existing 

literature, this paper has chosen a key analysis period. The period of 2015-2020 is very significant for 

addressing the issue of spillover effect. In this period, there are two special crises: the 2015 Chinese 

stock market crash caused by deleveraging effects and the 2020 US stock market drop due to the 

COVID-19 shock.  A major contribution of our paper, which has not been addressed by the previous litera-

ture, is to compare the two spillovers effect of the US-COVID-19 shock and the Chinese 2015 crisis. We 

detail the characteristics of each spillover effect, and we identify the differences in propagation on East 

Asian countries.  

Our empirical findings highlight that greater downside spillover effects existed from the US to East 

Asian stock markets, particularly throughout the COVID-19 period. The conditional spillovers present are 

significant and confirm the strong links between the US and the East Asian stock markets. The indirect 

spillover effect of the US stock market on the Chinese stock market is more significant than the direct 

spillover. This finding highlights the strong dependence of the Chinese stock market on the fluctuations 

in the US stock market, especially when China controls transactions in Hong Kong. The results offer im-

portant evidence on the differences in the risk spillovers. First, the Chinese stock market exerted direct 

and indirect spillovers to East Asian stock markets during the full sample period. However, the direct 

contagions are reduced, and the indirect effects become insignificant during its period of instability. Sec-

ond, the contagion of the US to East Asian stock markets is distinct from that of the Chinese market be-

cause of dependent structures with other stock markets, especially in indirect dependency during the full 

period. In addition, the contagion of the US stock market to the other stock markets is exacerbated dur-

ing the period of instability due to the COVID-19 shock. 

This paper is organized as follows: Section 1 displays the literature review. Section 2 analyzes the 

data. Section 3 discusses and interprets the empirical findings. Section 4 concludes. 

 

 

1. LITERATURE REVIEW 

The relevant literature on spillover risk can be shared with two stands. One recent investigated the 

spillover effect caused by the COVID-19 shock. This pandemic disease has left profound effects on inter-

national financial markets (Janiak et al., 2021). Policymakers made difficult decisions to limit these ef-

fects (for instance, city isolation, flight interdiction, and employment interruption) to avoid the propaga-

tion of the COVID-19. As a result, the economic consequences were substantial and costly (Deb et al., 

2020) and caused powerful market risk spillover, or contagion impact, in particular (Okorie and Lin, 

2021). Several recent studies have highlighted this spillover risk of COVID-19 shock (Liu et al., 2021). 

Many studies reveal a significant increase in correlations between several stock markets for the period of 

high volatility following the appearance of the pandemic disease (Nguyen and Le, 2021). For instance, 

Okorie and Lin (2021) found that the COVID-19 shock increased spillover channels in the global stock 
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markets. Liu et al. (2021) analyzed the risk of contagion on the industrial sector before and after the 

highly volatile COVID-19 period. They used the causal forest and elaborate network approaches and 

found that the spillover risk in this sector was quite high. Shahzad et al. (2021) studied the contagion 

effect of China to neighbor stock markets and found an unstable form of transmission that became more 

stable and stronger in the period of COVID-19.  

Another group of studies examined the volatile spillover effects of stock markets, focusing on the 

empirical approaches used to capture the potential contagion effect. Particularly, emphasis is given to 

studies employing the generalized autoregressive conditional heteroskedasticity (GARCH) with structural 

breaks and copula quantile regression, as in our empirical analysis. Multiple studies explore spillover or 

contagion within stock markets and compare findings before and after high-volatility events (e.g., Jit-

maneeroj, 2018). Most of these studies address this spillover risk through analyzing volatile and condi-

tional correlations, generally using the GARCH approach. It was sometimes necessary to extend the 

GARCH approach to other empirical methods likely to shed more light on the risk spillover among stocks 

markets (Moon and Yu, 2010).  

 

 

2. DATA ANALYSIS 

The selected stock markets for analysis include the Standard & Poor's Index (S&P 500, US), the 

Shanghai Shenzhen Index (CSI 300, China), the Hang Seng Index (HS, Hong Kong), the Nikkei Index 

(N225, Japan), and the KOSPI Composite Index (KS, South Korea). These stock indexes describe their 

market shifts. This data1 is sourced from Yahoo Finance, covering January 1, 2015-October 20, 2020.  

The choice of this analysis period is made for several reasons; essentially it covers the period of COVID-

19. For comparison with a stable period, the analysis period is extended for 5 years before the pandemic, 

and the 2015 period corresponds to the Chinese crisis, which can also have a contagion effect on neigh-

boring Asian countries.  We will also consider the spillover impact of the 2015 Chinese crisis and com-

pare it with the crisis that interests us most in this paper, the spillover effect of the US stock market dur-

ing COVID-19.  

 

 

 
 

 

 

 

                                                 
1 We follow Xiao, Y. (2020) to complete the missing data using Last Observation Carried Forward (LOCF) method.  
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Figure 1. Total return indexes volatility 

Source: Author’s creation 

 

 

In Fig.1, the index returns reflect the volatile dynamics of the stock markets. In Table 1, the underly-

ing volatility structural points of stock markets are identified by the modified ICSS algorithm. During the 

2015 period of instability in the Chinese stock market, the crisis occurred, and the CSI 300 Index 

slumped about 2000 points from 5353 to 3354 within three months. In this period, all stock markets 

presented an interval of intensive volatility, and the Japan and Hong Kong stock markets displayed 

stronger volatility groupings than the other stock markets.  

 

 
Table 1. Structural breaks in volatility 

 USA 

SP500 

China 

CSI300 

Hong Kong 

HS 

Japan 

N225 

South Korea 

KS 

 

P1 

 

2 Jan., 2015 

-2 Mar.,2016 

5 Jan.,2015 

-21 Feb., 2020 

5 Jan.,2015 

-9 Jul., 2016 

4 Jan.,2015 

-23 Jun., 2016 

4 Jan.,2015 

-20 Jan., 2020 

 

P2 3 Mar., 2016 

-14 Jun., 2018 

21 Feb., 2020 

-6 Apr., 2020 

9 Jul., 2016 

-28 Jan., 2018 

26 Jun., 2016 

-12 Jul., 2016 

23 Jan., 2020 

-11 Mar., 2020 

 

P3 14 Jun., 2018 

-18 Sept., 2020 

7 Apr., 2020 

-2 Jul., 2020 

29 Jan., 2018 

-7 Jan., 2019 

13 Jul., 2016 

-22 Jan., 2020 

12 Mar., 2020 

-9 Apr., 2020 

 

P4   21 Jan., 2020 

-19 Sept., 2020 

26  Mar., 2020 

-18  Jun., 2020 

 

 

P5    17 Jun., 2020 

-16 Sept., 2020 

 

 

 
Source: Author’s creation 
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Figure 2. Evolution of stock markets indices  

Source: Author’s creation 

 

 

In Figure 2, two special periods are noted in terms of high volatility clustering (the Chinese and US 

stock markets drops). From a visual perspective, the full period is more stable than the two special peri-

ods. As for relative comparison, the full period and the COVID-19 period will be used in the empirical 

analysis.  

The left and right red frames represent periods surrounding the Chinese and US stock markets dur-

ing the crisis, respectively. Assuming the spillover effect of Chinese stock markets on neighboring Asian 

countries is obvious, this paper focuses more on the US stock market collapse (during the COVID-19 pe-

riod).  

Table 2 reports descriptive statistics for the five indexes during two kinds of periods. For the full 

sample period, the mean is too low while the standard deviation is high showing an increased statistical 

dispersion. The distribution of the five indexes is asymmetric and may be subject to sudden fluctuations 

in the event of an external shock. The statistics of the US stock market are alike during its instability pe-

riod. The East Asian stock markets are impacted by the risk spillovers of the two largest stock markets as 

they have an extreme downside risk during the US period of instability (Zehri, 2020b). 

For the full sample period, the five indexes display important leptokurtic, compared with a normal 

distribution. The return series normality is rejected based on Jarque-Bera tests. The stationarity of these 

indexes is verified by rejecting the null hypothesis of the presence of unit root. The Augmented Dickey-

Fuller (ADF) tests allow this result at a 1% significance level. The Phillips Perron (PP) test also draws the 

same conclusion in terms of rationality. The presence of ARCH effects is ensured by Q2 (20) and ARCH 

(20) at a 1% significance level. 
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Table 2. Descriptive statistics for index returns 

Notes: Jarque-Bera statistics is the test for normal distribution; Lagrange Multiplier test for heteroskedasticity is the 

ARCH(20). Ljung-Box Q-statistics of order 20 is the Q2 (20).  ***, ** and * denote significance at 1%, 5% and 10%, 

respectively. 

Source: Author’s creation 

 

 

Table 3 reports the linear dependency of the stock market indexes. The coefficients of correlation 

show differences between the two types of periods. The periods of instability exhibit special characteris-

tics compared to the full period. More specifically, the correlation of any market with the US during the 

full period is over 0.35. However, we find the correlation of the Hong Kong market with the Chinese mar-

ket is stronger than the Chinese market with other markets. This evidence demonstrates that the Hong 

Kong stock market is greater linked to the Chinese market.  

            USA                       China          Hong Kong Japan              South Korea 

SP500                      CSI300                 HS       N225             KS 

 The full period 

Min -11.4352 -10.9426  -8.1314 -8.7542 -6.8991 

Max 9.1183 6.6402  7.8492 5.4382 8.9504 

Mean 0.0291 0.0208  0.002 0.0193 0.0203 

Std.dev 1.1546 1.5211  1.3139 1.3108 1.0902 

Skewness -1.0715*** -1.1899***  -0.2977*** -0.5897*** -1.1983*** 

Kurtosis 20.2967*** 7.1925***  4.9548*** 7.1539*** 15.8085*** 

Jarque-Bera 2308.197 3861.0274***  1482.7693*** 2358.1471*** 1612.989*** 

ADF -11.076*** -10.085***  -10.106*** -10.747*** -10.312*** 

PP -39.923*** -35.659***  -35.649*** -35.481*** -37.749*** 

Q2(20) 1945.5*** 581.94***  96.36*** 193.35*** 1341*** 

ARCH(20) 50.86*** 11.43***  2.997*** 6.247*** 31.69*** 

VaR(0.05) -1.6844 -2.4239  -1.9752 -1.8056 -1.385 

VaR(0.01) -3.4523 -5.2902  -3.1965 -3.6951 -3.5136 

 The COVID-19 period 

Min -10.8452 -4.7461  -7.9514 -5.0087 -7.8291 

Mean -0.0932 0.0573  -0.2537 -0.0316 -0.1095 

Std.dev 4.1271 2.3022  2.0633 2.1994 2.7922 

VaR(0.05) -4.2984 -3.4182  -3.7420 -3.5652 -4.3367 

VaR(0.01) -9.2947 -3.335  -5.4473 -5.0476 -8.0437 
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Table 3.  Pearson correlation coefficients 

Correlation CSI300 SP500 HS N225 KS 

The full period 

CSI300 1.0000 - - - - 

SP500 0.4013 1.0000 - - - 

HS 0.5978 0.5792 1.0000 - - 

N225 0.3466 0.6123 0.5172 1.0000 - 

KS 0.4068 0.7073 0.633 0.6071 1.0000 

The COVID-19 period      

CSI300         1.0000  - - - - 

SP500         0.6389  1.0000 - - - 

HS         0.7139  0.5962 1.0000 - - 

N225         0.4821  0.6966 0.5546 1.0000 - 

KS         0.6112  0.792 0.7098 0.7044 1.0000 

Notes: Pearson’s correlation coefficient reflects linear relationships of the markets. 

Source: Author’s creation 

 

 

3. METHODOLOGY AND EMPIRICAL RESULTS 

Our empirical methodology is broadly related to the works of Shahzad et al. (2018) and Xiao (2020) 

who used copula and CoVaR models to examine the contagion, systemic and tail dependence risks of 

some stock markets indexes. We apply multivariate copula to model the dependency structure of the 

East-Asian and the US stock markets. The dependency structures are used to identify risk spillovers 

(Adrian and Brunnermeier, 2016; Shahzad et al., 2018). The robustness of the spillover effect is verified 

through the bootstrap Kolmogorov-Smirnov (KS) test used by several scholars (Reboredo and Ugolini, 

2015).  

 

 

 
 

In this model,  is mean and  is conditional variance.  is an autonomous random variable.  des-

ignate the magnitude impact that means a relevant impact on instability, and determine the direction 

of effect that identifies unequal impacts on instability. Favorable shocks to instability are defined by the 

total of coefficients  + , conditional on the event that the innovation  is bigger than zero or not; the 

harmful shocks,  -  alternatively. Following Ewing and Malik (2010) and Rapach and Strauss (2008), 

are multiple dummy variables with the value ‘1’ when the variance process owns a structural 

change. 

For the extreme value, the Peaks Over Threshold (POT) approach is employed in our empirical analy-

sis. Surplus dispersion above the limit  is defined as: 

 
 

An asymptotic generalized Pareto distribution (GPD) is reached for large thresholds of the series in-

novations. Simultaneously, the middle part of the full distribution is completed by a cumulative distribu-

tion function. 
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In this model  is the form criterion,  is the local, and  define a lower threshold and   the upper. 

 is the innovation cleaned through the conditional variance model and  is the observed distribu-

tion. Estimating quantile regression parameters is done by solving the following minimization problem: 

  

We attempt to measure risk spillovers with conditional quantile regression. The conditional quantile 

regression copula is shown: 

 

Based on this transformation, conditional quantile function can be estimated through modeling an in-

verse marginal distribution and a conditional copula quantile function. 

 

 
 

The multivariate copula framework is estimated for calculating conditional quantile function . 

 

 

The VaR at the quantile  is defined as: 

 

 
 

 
 

The conditional VaR (CoVaR) of Y given X = x is given by: 

 

 

and the conditional copula quantile is defined as: 

 
 

In this formula, is the quantile  of the variable ‘y’ conditional on variable ‘x1.’ The condi-

tional copula quantile regression can be employed in measuring spillover effects as the explanatory vari-

able has a crucial role in the CoVaR.  

In that case, the PIT of argument X1 is equal to a lower probability. The significance level of its VaR 

can represent the probability of its crisis. The corresponding conditional copula quantile formula is de-

fined as: 
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In this formula, is the inverse distribution function of X1. The market X1 is in a turmoil state if 

takes . On the contrary, the market X1 is in a normal state if takes , for  is 

the median value of X1. 

To determine the contagion effects of one financial market on another we draw on the approach of 

Shahzad et al. (2018) and Xiao (2020). In these studies, relative spillover effects are measured as fol-

low: 

 

 
 

To identify the contagion effects, we use the KS test, developed by Abadie (2002), to assess the oc-

currence of spillovers. 

 
 

Where  is the cumulative CoVaR distribution functions in an intense condition and  in regular 

condition. m and n are the two samples size. We test the rejection of the following null hypothesis: 

 

 
 

 

3.1 Results of the GARCH with structural breaks model 

The GARCH (1,1) is used to examine the volatility of our five return indexes. The empirical estimation 

of the GARCH model with structural breaks is reported in Table 4.  

 
Table 4. The estimated parameters. 

 USA 

SP500 

China 

CSI300 

Hong Kong 

HS 

Japan 

N225 

South Korea 

KS 

 0.0393** 

(0.0170) 

0.0398** 

(0.0192) 

0.02778 

(0.0195) 

0.0403 

(0.0306) 

0.0183 

(0.0287) 

 -0.0799*** 

(0.0307) 

-0.0154 

(0.0292) 

-0.0034 

(0.1577) 

0.0195 

(0.0241) 

-0.0194 

(0.0291) 

 -0.0514*** 

(0.0081) 

0.1874*** 

(0.0627) 

0.0982*** 

(0.0117) 

0.0157 

(0.0359) 

-0.1876*** 

(0.0353) 

 -0.3234*** 

(0.0412) 

-0.0856*** 

(0.0193) 

-0.1327*** 

(0.0199) 

-0.2078*** 

(0.0195) 

-0.1491*** 

(0.0289) 

 0.8255*** 

(0.0204) 

0.7358*** 

(0.0297) 

0.8121*** 

(0.0392) 

0.7354*** 

(0.0307) 

0.5413*** 

(0.0874) 

 0.0931*** 

(0.0118) 

0.1529*** 

(0.0291) 

0.0594 

(0.0399) 

0.0257 

(0.0355) 

0.2205*** 

(0.0421) 

P1 0.2458*** 

(0.0526) 

-0.2907*** 

(0.0617) 

-0.1859*** 

(0.0499) 

0.1521*** 

(0.0397) 

0.2294*** 

(1.7665) 

P2 0.1419*** 

(0.0271) 

-0.2069*** 

(0.0322) 

0.0305 

(0.0181) 

-0.0343* 

(0.0216) 

1.7916*** 

(0.4516) 

P3 0.1549*** 

(0.0165) 

- -0.2055*** 

(0.0409) 

0.2745*** 

(0.0914) 

0.4522*** 

(0.1093) 

P4 - - 0.1374*** 

(0.0215) 

0.1594*** 

(0.0514) 

- 
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P5 - - - -0.0878*** 

(0.0246) 

- 

Q2(20) 11.631 

[0.967] 

9.9585 

[0.8734] 

13.372 

[0.9012] 

14.131 

[0.6985] 

18.852 

[0.5172] 

ARCH (20) 0.4914 

[0.8791] 

0.4125 

[0.9547] 

0.7025 

[0.8269] 

0.8257 

[0.6837] 

0.9292 

[0.5492] 

AIC 2.3944 3.3976 3.1082 2.9590 2.5809 

BIC 2.3982 3.3877 3.1458 3.0004 2.6147 

LL -1588.673 -2412.363 -2124.827 -2037.975 -17.588 

BDS -1.1125 

[0.3175] 

-0.1878 

[0.8277] 

0.8245 

[0.4575] 

0.5908 

[0.5107] 

-0.8531 

[0.3295] 

Notes: Lagrange Multiplier test for heteroskedasticity is the ARCH (20). Ljung-Box Q-statistics of order 20 is the Q2 

(20). The fitting of models is tested by the Akaike information criterion, Bayesian information criterion, and Log-

likelihood noted AIC; BIC; and LL, respectively. ***, ** and * denote significance at 1%, 5% and 10%, respectively. 

The hypothesis that series are i.d.d is tested through the BDS test. Round brackets are used for the standard errors 

and square brackets for p values. 

Source: Author’s creation 
 

 

The parameter  reflects volatility persistence. In general,  is close to 1 but it decreases to some 

extent when the structural breaks are incorporated into the models. For all series, the parameter  is 

significant at 1% level for China, US, and South Korea markets, which indicates the existence of leverage 

effect. Structural breaks detected through the modified ICSS method are significant. The detected 

breakpoints indicate that the volatile dynamics of the stock markets vary with some financial events. The 

fitting quality of the models is verified according to the values of AIC, BIC, and LL.  

 

 

3.2 Copula model results 

Based on the PIT data, we estimated the dependency structure for the full sample and the COVID-19 

periods. The estimated copulas were selected according to the best AIC value. The pair copulas indicated 

unconditional and conditional dependency among stock markets. Correlation differences reported in 

Table 5 confirm the heterogeneity of the dependency structure during the two types of periods. 

Considering the full sample, we find a symmetric direct correlation of the Chinese stock market to 

the neighbors’ East Asian stock markets. In light of Kendal values, the dependency between the Hong 

Kong and Chinese markets is the strongest (0.43). In indirect dependency, the Chinese conditional on 

the Hong Kong market is positively correlated with the other markets. There exists an indirect link be-

tween the Chinese and the other markets through Hong Kong. 

For the period of instability in the Chinese stock market, the direct structures are similar to the full 

period. However, the indirect dependency of other stock markets and the Chinese market have changed 

these values from positive to negative or decreased them slightly. The evidence of the indirect depend-

ency shows that the Chinese market is correlated with other East Asian markets through the Hong Kong 

market. 

In another case, the estimated copulas for the full period in the US market showed obvious differ-

ences compared to the full period of the Chinese market. As for the direct correlation, the larger correla-

tion values highlighted stronger dependency in extreme situations. In addition, the conditional copulas 

demonstrate that Hong Kong is a bridge linking the US market with the Chinese market. This finding is 

significantly different from the results of the full period in the Chinese market. The period of instability in 

the US market is very special because of the major crisis that occurred. Subsequently, the dependency 

structure among the stock markets changed under the huge risk shock, compared with the full period. 

The estimated copulas show novel situations in terms of the dependency structure. In the direct case, 

the dependency of other markets on the US market is greater than in other periods according to Kendal’s 

values. In this case, the finding is different from the instability of the Chinese market, as this period in-
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volves a more expansive and severe risk contagion. Furthermore, the indirect dependency structure indi-

cates that the stock markets are interwoven. In this situation, the US market dependent on South Korea, 

Japan, and Hong Kong stock markets is correlated with Chinese, Hong Kong, and South Korea markets, 

respectively. In this period, their multivariate system became so complicated under the big shock. This 

case reflects the risk contagion caused by the extreme panic spreads across the global financial market. 

The risk spillovers in this period are massive. In the next section, we will compute risk spillovers based on 

these important dependency structures. 

 

 
Table 5. Estimates for copula parameters  

 Direct dependency Indirect dependency 

US spillo-

ver effect 

SP500 

HS 

SP500 

CSI300 

SP500 

N225 

SP500 

KS 

SP500 

CSI300|HS 

- - 

The full sample period  

Copula 

Name 

 

t Normal t t Normal - - 

Para1 0.62 

(0.02) 

0.29 

(0.02) 

0.58 

(0.02) 

0.59 

(0.02) 

0.07 

(0.03) 

- - 

Para2 13.23 

(5.61) 

- 12.46 

(4.51) 

7.84 

(2.36) 

- - - 

Tau 0.43 0.25 0.45 0.31 0.02 - - 

AIC -624.73 -199.05 -597.99 -523.2 -1137.55 - - 

LL -2.25 -087 -1.97 -1.75 -3.59 - - 

The COVID-19 period 

US spillo-

ver effect 

SP500 

HS 

SP500 

CSI300 

SP500 

N225 

SP500 

KS 

SP500 

CSI300|HS 

SP500 

HS|KS 

SP500 

KS|N225 

 

Copula Normal Normal t RG F G Normal 

 

Para1 0.59 

(0.04) 

0.48 

(0.04) 

0.57 

(0.03) 

1.31 

(0.09) 

0.41 

(0.12) 

1.31 

(0.07) 

0.37 

(0.04) 

Para2 - - 6.17 

(3.51) 

- - - - 

Tau 0.38 0.40 0.38 0.42 0.18 0.11 0.21 

AIC -61.84 -29.58 -65.4 -76.18 -124.03 -174.12 -184.68 

LL -0.61 -.27 -0.67 -0.85 -1.27 -5.12 -6.24 

Notes: Copula Name: t: Student(t); N: Normal; F: Frank; C: Clayton; RG: Rotated Gumbel G: Gumbel. Symmetric de-

pendence is defined by Normal and Frank copulas, the other copulas for asymmetric dependence. Para1 and Para2 

denote of the evaluated copula parameters. the Kendal’s coefficient is presented by ‘Tau’. LL is the Log-Likelihood. 

AIC is Akaike information criteria. the best copula fit is identified by lower values of AIC and LL. 

Source: Author’s creation 

 

 

3.3 Measuring risk spillover 

CoVaR is used to evaluate the dependency relationships that may exist between stock markets. The 

risk spillovers based on the estimated copulas are computed through the CoVaR approach. Table 6 re-

ports the results of the CoVaR and ΔCoVaR across stock markets. 
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Table 6. The BTKS tests of asymmetric risk spillover (CoVaR and ΔCoVaR measurements) 

 Direct dependency Indirect dependency 

US spillo-

ver effect 

SP500 

HS 

SP500 

CSI300 

SP500 

N225 

SP500 

KS 

SP500 

CSI300|HS 

- - 

The full period  

CoVaR -2.8229 

(0.7977) 

-3.3169 

(1.6287) 

-2.7382 

(1.1284) 

-2.3188 

(1.6155) 

-2.0955 

(1.1243) 

- - 

ΔCoVaR 1.1130 

(0.0141) 

0.6919 

(0.0197) 

1.4995 

(0.0172) 

1.1658 

(0.2025) 

0.2051 

(0.1844) 

- - 

BTKS 0.7033 

[0.0000] 

0.395 

[0.0000] 

0.7991 

[0.0000] 

0.8733 

[0.0000] 

0.2031 

[0.0000] 

- - 

The COVID-19 period 

 SP500 

HS 

SP500 

CSI300 

SP500 

N225 

SP500 

KS 

SP500 

CSI300|HS 

SP500 

HS|KS 

SP500 

KS|N225 

CoVaR -3.012 

(0.3502) 

-6.8592 

(1.4326) 

-2.7462 

(0.6839) 

-1.818 

(0.1956) 

-4.9271 

(1.7564) 

-1.5692 

(0.5735) 

-1.4563 

(0.3916) 

ΔCoVaR 1.1243 

(0.0176) 

1.1237 

(0.1454) 

1.1937 

(0.0754) 

1.6838 

(0.087) 

1.8561 

(2.3163) 

0.4105 

(0.0742) 

0.7562 

(0.3052) 

BTKS 0.9154 

[0.0000] 

0.941 

[0.0000] 

0.9252 

[0.0000] 

0.8731 

[0.0000] 

0.7157 

[0.0000] 

0.4155 

[0.0000] 

0.7938 

[0.0000] 

Notes: The table reports the mean values of CoVaR and ΔCoVaR.  In the round bracket, we display their standard 

deviation. BTKS tests the null hypothesis that CoVaR in the intense shift is equal to it in regular circumstances. The 

alternative hypothesis is: CoVaR in the intense shift is greater than it in the regular circumstances. In square brack-

ets, we display the p-value. The figure is underlined if the CoVaR and ΔCoVaR are larger in the direct or indirect 

dependence. The figure is in bold if the ΔCoVaR is larger in the full period or the instability period.  

Source: Author’s creation 

 

 

For the full period, direct risk spillovers of China’s highly volatile stock market are distinguishable 

from the indirect ones dependent on the Hong Kong market. This case is consistent with the estimated 

dependency degree evaluated by Kendal’s coefficient in Table 5. At the same time, from this useful find-

ing, it is evident that the spillover from the Chinese contingent on Hong Kong to the other markets is 

weaker, though the indirect spillovers still exist. On the other hand, the spillovers in the unstable period 

of the Chinese market display great discrepancy, compared to the full period. In the direct aspect, the 

contagion of the Chinese market to other stock markets is weaker than the ones in the full period, except 

for the spillover to Japan.  

For the full and unstable periods in the US stock market, the evidence on the dependency structure 

reported in Table 5 documented some special characteristics. Hence, the risk spillovers of the US to the 

other markets are distinct from the Chinese market. The empirical results for the full sample and COVID-

19 periods confirm the graphical proof. We found that CoVaR and ΔCoVaR mean values are close and 

standard deviations have equivalent extent. The CoVaR descriptive statistics computed through the copu-

la approach also give the same results. The decrease in the CoVaR values highlights a rise in the spillo-

ver risk. The decrease is particularly shown for the direct dependency of the US to Hong Kong, China; and 

the indirect dependency on China via Hong Kong. This result is also confirmed by the estimates of the 

ΔCoVaR parameters. The positive sign of these estimates emphasizes identical shifts across stock mar-

kets returns.  

 

 

CONCLUSION 

This paper provides new understandings of the interdependence and spillover risk effects during 

times of instability using the empirical analysis of the US and East Asian stock markets indexes. The ac-

quired findings provide relevant proof of the distinctions in the risk spillovers. First, the Chinese stock 
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market created direct and indirect contagion to other stock markets during the full sample period. In 

contrast, the corresponding direct risk spillovers were weakened, and moreover, the indirect impacts 

became trivial throughout its period of instability. Second, the spillovers of the US market to other stock 

markets are different from the Chinese due to diverse dependency structures with other stock markets, 

particularly the indirect dependency during the full sample period. Further, the risk spillovers of the US 

stock market to other stock markets was aggravating during its period of instability due to the COVID-19 

shock. 

Investors in the East Asian markets should be aware of the interdependence of the markets, espe-

cially any movement in the Chinese market, as a result of these special factors. These special factors are 

especially prevalent during periods of instability. In addition, the risk spillovers resulting from disruptions 

in the US stock market should be considered. When adjusting strategies, investors must pay attention to 

risk contagion in the East Asian stock markets. This is even more important during times of unstable 

events. When faced with situations where prices are plunging, capital adequacy is essential.  

Our findings are relevant for investors in the East Asian stock markets who hope to safeguard portfo-

lios from the extreme movement in one market, which affects the stocks in other markets. Investors in 

the Chinese stock market should proceed with caution when stock market crashes occur in either the 

East Asia or US markets, as these markets are interrelated. A stock market crash in China would be dev-

astating due to their fragile, emerging market. The risk spillovers would create destructive results for the 

market.   
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 This paper investigates the influence of budget investment in intellectual 

capital on labor productivity in Russian regions. The study shows that in-

vestments in fixed assets of the education sector, investments in the crea-

tion of new information technologies, investments in the field of research 

and development (R&D) directly related to human intellectual activity can 

be considered as the main areas of investment that form the intellectual 

capital of the region, and also as resource factors of economic growth in 

addition to the basic factor - the dynamics of the capital-labor ratio. Econo-

metric models of the influence of private and budget investments in fixed 

assets (including federal and regional), investments in ICT, education and 

R&D on labor productivity, built using the production function and panel 

regression, are based on data for 85 constituent entities of the Russian 

Federation for 2017-2019 years, presented on the websites of the Federal 

State Statistics Service and the Unified Interdepartmental Information and 

Statistical System (EMISS) of the Russian Federation. The results of model-

ing showed the significant impact of budget investments in ICT, as well as 

training and retraining of personnel on labor productivity in Russian re-

gions. 
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INTRODUCTION  

The recovery and acceleration of economic growth rates of national and regional economies during 

the period of overcoming the crisis trends caused by the spread of coronavirus infection and related re-

strictive measures require new economic solutions. The main reasons for the decline in business activity 

indicators in 2019-2020 are usually attributed to (Carlsson-Szlezak et al., 2020; Ozili and Arun, 2020; 

Spash, 2020): 
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 decrease in international and interregional trade; 

 suspension or severance of international economic ties, including the "freezing" of joint projects, 

due to restrictions imposed at the interstate level; 

 reduction in the volume of passenger traffic; 

 decrease in consumer demand in tourism, public catering, and consumer services; 

 a sharp decline in the number of clients in the entertainment industry (sports, fitness, cinema, 

theater, etc.); 

 an increase in unemployment, etc. 

 

All the listed reasons and measures to neutralize their negative consequences have been repeatedly 

discussed and continue to be the objects of the closest attention at the international, national, and re-

gional levels, as well as in specialized literature. In the last year alone, scientific periodicals have seen a 

sharp surge in the number of economic publications devoted to coronavirus issues (Iacus, 2020; Hüther, 

2020; Laing, 2020; Maneenop and Kotcharin, 2020; Nicola et al., 2020; Rubinskiy and Sindeev, 2020; 

Sarkodie and Owusu, 2020; Zenker and Kock, 2020). However, in addition to the listed reasons for the 

decline in business activity, we would like to highlight another one that plays a key role in ensuring eco-

nomic growth - the outflow of investments in fixed assets. So, according to the official data of Rosstat in 

the Russian Federation at the end of 2020, the volume of investments in fixed assets decreased by 1.4% 

compared to 2019 (EMISS, 2020).  

Among other reasons, two main factors influenced the fall in the volume of investments in fixed as-

sets in the Russian Federation. The first is the revision of the investment programs of companies that, 

before the introduction of coronavirus restrictions, planned to expand or update the material and tech-

nical base, including through accumulated reserves and retained earnings of previous years. The main 

efforts of company management in the context of the COVID-19 pandemic were aimed at preventing dis-

ruptions in production, retaining staff, and, in fact, the survival of the business. The existing financial 

reserves were redistributed to fulfill these tasks, which negatively affected the volume of investments. 

The second is a sharp outflow of foreign investment from the Russian sectors of the economy. Thus, 

according to the Central Bank of the Russian Federation, at the end of 2020, direct investments of non-

residents in the non-banking sector of the Russian economy amounted to $ 1.4 billion, which is 21 times 

less than in 2019 ($ 28.9 billion - Bank of Russia, 2020). 

The drop in investment activity has the strongest negative effect on the capital-labor ratio in the real 

sector of the economy, suspends or significantly increases the terms of modernization of production, 

which leads to a slowdown in growth or even a drop in labor productivity. Considering the business activi-

ty of organizations as a complex and dynamic characteristic of the effectiveness of economic activity and 

the use of economic resources, labor productivity should be singled out as a key indicator characterizing 

the use of the resource base, along with capital productivity and yield of capital investments. The effi-

ciency of the use of labor resources during the economic downturn decreases faster than other resource 

indicators, since labor costs are one of the most protected items of expenses of organizations, and staff 

reduction leads to the emergence of additional social obligations to laid-off workers. And in the context of 

nationwide measures to prevent the spread of coronavirus infection, lower wages and staff cuts contra-

dict state and regional imperatives to curb crisis trends in the economy. Thus, in the current situation, 

new mechanisms are needed to curb negative trends in the economy, leading to a decrease in labor 

productivity. And here the internal and poorly used reserves of growth, available in the labor resources 

themselves, come to the fore. We are talking about the intellectual capital of a working person as a part 

of his economic potential, due to the presence or possibilities of acquiring new knowledge and compe-

tencies that allow him to increase the efficiency of his labor activity. Of course, a person can realize his 

economic potential inherent in intellectual capital only if such opportunities are in demand in his organi-

zation or the regional labor market, the creation of which requires additional investment. 

This situation could not but provoke retaliatory measures from the leadership of the Russian state. 

On July 21, 2020, Russian President Vladimir Putin signed Decree No. 474 "On the national development 

goals of the Russian Federation for the period up to 2030". According to this document, "the real growth 

of investments in fixed assets in the Russian Federation by 2030 should be 70% against the indicator of 
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2020". It is easy to calculate that to achieve this indicator, taking into account the annual capitalization 

of interest, investments in fixed assets on average must increase by 5.5% per year. At the same time, 

according to Rosstat, in the pre-crisis period from 2017 to 2019, capital investments in the Russian 

economy in comparable prices increased annually by 4.5% on average. With the fall of the investment 

indicator in 2020 by 1.4%, it turns out that in addition to the restoration of the pre-crisis level of invest-

ment activity in the Russian Federation, it will be necessary to carry out a significant amount of measures 

to improve the investment climate and attract additional investment. In this regard, a significant role will 

be played by budgetary funds, directly or indirectly allocated for investment purposes. 

It should be noted that despite the large number of works devoted to the study of intellectual capital 

(Buenechea-Elberdin, 2017; Medina et al., 2007; Markhaichuk and Zhuckovskaya, 2019; Nitkiewicz et 

al., 2014; Trequattrini et al., 2018) and the relationship between intellectual capital (mostly between its 

elements, namely human capital) and labor productivity (Benos and Karagiannis, 2016; Chalfin et al., 

2016; Chang et al., 2016; Chojnicki and Rabesandratana, 2018; Markhaichuk and Panshin, 2020a, 

2020b; Mellander and Florida, 2021; Onkelinx et al., 2016), the issue of budget investment in human 

intellectual capital remains insufficiently covered, which has led to the relevance of this study.  

The hypothesis of the study is that targeted budget investments in the intellectual capital of the re-

gion can partially neutralize negative trends in the economy and contribute to an increase in labor 

productivity. The purpose of the study is to assess the impact of budgetary sources of investment on the 

dynamics of labor productivity in resource models of the intellectual capital of Russian regions. 

 

 

1. THEORY AND METHODOLOGY 

Budget investments, regardless of the level of the budget system (federal, regional, municipal), in 

our opinion, are a significant incentive for activating the development processes of certain industries and 

areas of economic activity, as well as specific territories. This is due to the proportional attraction of pri-

vate investment, the creation of new jobs, the development of infrastructure, which, accordingly, have a 

positive effect on economic growth and, in particular, on labor productivity. However, the extent of this 

influence varies.  

It should be understood that labor productivity is the same complex and multiplex characteristic as 

any other indicator of socio-economic development. Only, unlike most other economic values, it is inher-

ently initially averaged, since it is determined per one person-period. And without a qualitative assess-

ment of the factors affecting labor productivity, the interpretation of quantitative values can greatly dis-

tort the real picture. This situation is most clearly manifested in everything related to investments aimed 

at increasing labor productivity. If funds are used to modernize and re-equip production, that is, to in-

crease the capital-labor ratio, then labor productivity growth occurs predictably and relatively quickly. If 

investments are directed to the development of human resources and an increase in intellectual capital, 

then the return has to wait longer, and it is not always directly related to the volume and timing of in-

vestment. In this regard, regional budget investments come to the fore, which can be focused on obtain-

ing longer and cross-cutting effects within the territory as a whole. 

In the context of a high level of economic federalization in Russia, the emphasis on the regional level 

of investment decision-making is due to several circumstances. In his study of the impact of budget in-

vestments on economic growth rates, Belov (2018) confirms that regional investments stimulate eco-

nomic growth more efficiently than federal ones. Indeed, federal budget investments in large projects 

implemented in various regions can have an ambiguous and even multidirectional impact on the dynam-

ics of regional economic growth.  

On the one hand, any budget investment attracts private companies as an opportunity to use the 

funds of investment projects as a resource base for financing current operating activities. Moreover, the 

need to meet the requirements for contractors often leads to the implementation of private capital in-

vestments in the development of their material and technical base. The federal investment projects 

themselves are mainly aimed at solving social or infrastructural problems (Kosov, 2019), ensuring the 

implementation of state functions in a particular territory. However, when implementing federal-level 
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investment projects with budget financing in the region, organizations from other regions or even foreign 

companies can be selected as contractors. Local firms may simply not match the scale of a federal in-

vestment project. Thus, its impact on business development in the region of implementation may be neg-

ligible or absent.  

The influence of large federal investment projects on the regional labor market should also be rec-

ognized as ambiguous. On the one hand, during the project implementation period, additional and well-

paid jobs are created in the region with wages higher than the average for the region. On the other hand, 

this causes a sharp outflow of qualified personnel from specialized enterprises in the region and a short-

age of specialists for the implementation of similar, but smaller-scale regional projects. This effect is 

most clearly manifested in the field of road infrastructure when the construction of federal highways 

across the territories of Russian regions causes significant imbalances in intraregional labor markets. 

The picture is even more interesting after the completion of a large federal investment project in the 

region. Qualified specialists involved in its implementation and receiving high wages often do not want to 

return to their previous jobs and move to other regions, including those where similar large projects are 

being implemented. Two scenarios can be considered to preserve human resources in the region. The 

first is associated with an increase in the current expenditures of regional, municipal and private compa-

nies on wages, which in general will negatively affect business efficiency and significantly increase the 

financial burden on the regional budget system. In addition, we should expect an exacerbation of imbal-

ances in the regional labor market, provoked by the outflow of personnel from industries and spheres 

with lower average wages. 

The second scenario initially assumes additional budgetary funds to be directed not to increasing 

current expenses, but to investing in the development of regional intellectual capital, which will make it 

possible to quickly and promptly replace staff with new young or re-qualified specialists. A difficult mo-

ment in the implementation of investment projects with federal funding on the territory of the region is 

the transfer of the created object, whether infrastructural or social, for service and maintenance at the 

expense of regional and local budgets. Accordingly, the load on them increases, and the possibilities for 

financing measures to stimulate the economy decrease. 

Financing the same or similar projects through regional budget investments is much more in line 

with territorial interests, both social and commercial. This is due to the understandable orientation of the 

regional customer to use, first of all, their economic potential in the implementation of large projects. And 

it is in this scenario that the regional business becomes more interested in investing their own funds in 

the development of their operating activities. The very intellectual capital of the region, as a set of mental 

capabilities of the able-bodied population to obtain and use knowledge and competencies, allowing to 

ensure and improve the efficiency of their labor and economic activities of economic subjects of the terri-

tory, should be considered in at least three aspects. 

A. The competency portfolio of people living in the region, which is initially formed in the field of edu-

cation, is increased and modified in the process of labor activity, including through the system of profes-

sional retraining and advanced training. Thus, the educational system with all its levels and forms of im-

plementation plays a key role in creating the intellectual capital of any territory. Good basic education 

creates a foundation for a person to freely choose a profession and provides an opportunity for continu-

ing education throughout his life, which, if necessary, allows him to retrain for new opportunities in the 

labor market. High-quality vocational and higher education not only provides the labor market with spe-

cialists with competencies in demand at the moment but also, taking into account the possible trajecto-

ries of technology development and the areas of application of knowledge and skills, forms a new market 

for promising professions with a new level of labor productivity. Intensive and flexible retraining and ad-

vanced training programs allow to quickly adapt employee competencies to new professional challenges. 

B. Knowledge infrastructure as a system that accumulates the information a person needs and pro-

vides the basic knowledge management processes: obtaining, reliable storage, identification, systemati-

zation, and classification of information, as well as its efficient and effective use. The presence in the 

region of a complex of information systems that contribute to socio-economic development is currently 

one of the most important factors in increasing labor productivity. This positive impact is due to the fol-

lowing manifestations of digitalization of labor activity: 
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 the total saving of employees' time for search, processing, and exchange of information neces-

sary for professional activity; 

 the reduction in the number of manual and non-automated operations due to their transformation 

into digital form; 

 the emergence of the possibility of remote work using modern information technologies; 

 the creation of new digital opportunities for workers for the simultaneous (parallel) execution of 

several production or service operations, which leads to a reduction in the duration of the pro-

duction cycle and savings in working time, etc. 

 

Thus, the second aspect of the development of the region's intellectual capital will be the level of dig-

italization of the economy, and, in particular, labor activity. 

 

C. The level of the added value of products (services) produced in the region is largely due to the rel-

evance and progressiveness of the technologies used in production. The modern consumer, including 

thanks to modern information technologies, prefers the most modern, technological, functional and safe 

products, the production of which requires the constant generation and implementation of innovative 

solutions. The presence in the region of support systems for scientific, technical, and promotional activi-

ties is one of the key factors in ensuring the competitiveness of products. Let us single out three groups 

of budget investments carried out in the region, according to the degree of their influence on attracting 

private investment and economic growth (Figure 1). 

 

 

 

Figure 1. Groups of budget investments according to the degree of their influence on attracting private investment 

and economic growth 

Sourse: own elaboration 

 

Let's consider these groups in more detail. 

A. Social budget investments. The acquisition or construction of social facilities at the expense of 

budgetary funds is associated with the implementation of the social function of the state but has little 

impact on the accompanying private investment. They will be associated with the subsequent commer-

cial maintenance of the new social object (supply, catering for people, utilities, etc.). If the utility power of 

the service companies is sufficient to increase the volume of work without additional capital investments, 

then the influence of social budget investments on attracting private ones is practically absent. 

As applied to the analysis of the region's intellectual capital, social budget investments will directly 

include investments in the fixed capital of the education sector. The economic effects of such invest-

ments are deferred and are primarily associated with the impact on the quality of training specialists for 

the labor market and, as a result, on productivity gains. 

B. Infrastructure budget investments are considered the most balanced to stimulate the economy, 

for several reasons. 

The first one is related to the fact that investments in infrastructure facilities directly solve the prob-

lem of improving the quality of life of citizens, convenience of doing business and other types of econom-

ic activity. For example, the construction and modernization of roads increases the accessibility of new 

territories both for public contacts and for doing business. New markets for products and opportunities 

for the provision of services are opening up. Gasification of settlements improves the quality of life of the 

population and creates new opportunities for doing business, etc. The second reason is due to the direct 

influence of infrastructure facilities on the size and cost structure of a business. A well-developed road 

network and high-quality roads lead to a reduction in logistics costs, both by reducing the delivery time of 
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goods, and by directly saving on fuel and lubricants, repair and maintenance of vehicles. The availability 

of power supply networks reduces business costs for connecting and generating the required energy, etc. 

In the context of considering the intellectual capital of the region, taking into account current trends, 

the most promising type of infrastructure budget investments can be considered investments in the crea-

tion of new information technologies. Budget investments in the digitalization of the economy generate 

many economic effects, both in the long term and in the current period. The third reason is the creation 

of new business around new or modernized infrastructure facilities. Indeed, transport hubs and high-

ways, as well as other infrastructure facilities, due to their high load by potential consumers of goods and 

services, are becoming a demanded object for private investment. Thus, infrastructure budget invest-

ments have a strong both direct and indirect impact on the investment attractiveness of the region. 

C. Targeted budget support for private investors in the region is the most difficult and responsible for 

making decisions and is either stimulating or compensatory. This group of budget investments can in-

clude: 

 creation of separate investment sites to attract specific private investors; 

 organization of investment parks for a large number of different investors; 

 financing of research and innovation activities in the region; 

 compensation of a part of interest rates on investment loans; 

 reimbursement of part of the previously incurred investment costs of private investors, etc. 

 

All the listed mechanisms of targeted budget support require competitive procedures and the organ-

ization of control over the targeted use of budget funds. However, it is this group of budget investments 

that is the greatest incentive for attracting private investment to the region. Concerning the research of 

intellectual capital, the most interesting is the targeted support of investments in the field of research 

and development (R&D). Thus, in the course of considering the groups of budget investments in relation 

to the issue of forming and increasing the intellectual capital of the region, three key areas of investment 

were identified (Figure 2). 

 

 

 

Figure 2. The main directions of investments that form the intellectual capital of the region 

Sourse: own elaboration 

 

 

All three listed areas of investment are directly related to the intellectual activity of a person, which 

allows them to be considered as resource factors of growth in addition to the basic factor - the dynamics 

of the capital-labor ratio. 

To study the influence of budgetary sources of investment on the dynamics of labor productivity, it is 

necessary to develop resource economic models, which are characterized by: 

 the choice of indicators characterizing the impact of one or more economic resources on the re-

sulting indicator; 

 the assessment of the local and/or multifactorial impact of resources on the change in the result 

and, accordingly, the initial absence of a requirement for the complexity of the model; 

 the analysis of the mutual influence of resource indicators when they are included in the model; 

 the construction of resource indicators in a single measurement system to ensure comparability, 

either through growth rates, or using financial indicators. 
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The statistical reporting system used in the Russian Federation makes it possible to differentiate the 

total volume of regional investments in fixed assets in the context of budgetary and non-budgetary fund-

ing sources. However, more specific statistical indicators characterizing investments in the development 

of intellectual capital, for their use in resource models, require a separate justification. For example, the 

indicator “Expenditures on information and communication technologies in the reporting year” (hereinaf-

ter - ICT), being one of the key indicators for assessing the intellectual potential of the territory, reflects 

the total costs, including capital and current, for the development, acquisition, implementation, and use 

of ICT. Separate statistics indicating the share of ICT capital expenditures in their total volume are not 

compiled. Moreover, according to the adjusted Rosstat methodology, it has become more difficult to dis-

tinguish capital and operating costs in the structure of internal costs for ICT in the Russian Federation at 

the end of 2019 (Figure 3). 

 

 

 

Figure 3. Structure of internal costs for ICT in the Russian Federation in 2019 

Sourse: compiled by the authors according to the data from EMISS (2020) 

 

 

The largest share in the structure of internal expenditures on ICT (43%) belongs to the purchase of 

machinery and equipment related to information technologies, as well as their maintenance, moderniza-

tion, current and overhaul repairs performed in-house. This section combines both capital investments in 

ICT development and operating costs for maintenance and services. The situation is similar to the indica-

tor “Purchase of software, adaptation, and revision of software performed in-house”, which, in addition to 

capital expenditures, may include operating expenses of companies related to software. 

Thus, to assess the share of capital investments in the structure of internal costs for ICT, we will use 

Rosstat data for 2018 (Figure 4). 
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Figure 4. Structure of internal costs for ICT in the Russian Federation in 2018 

Sourse: compiled by the authors according to the data from EMISS (2020) 

 

 

It can be seen from this structural graph that the previously used methodology allows for a clearer 

division of internal costs for ICT into capital and current. Indicators “Purchase of computers and office 

equipment” (20%), “Purchase of telecommunication equipment” (10.4%), “Purchase of software” 

(18.1%), and “Employee training related to the development and use of ICT” (0,3%) characterize mainly 

capital investments (in the amount of 48.8%). The rest of the indicators “Payment for telecommunication 

services, including Internet access” (17.8%), “Payment for services of third-party organizations and ICT 

specialists” (26.6%), and “Other costs” (6.8%) mainly combine operating (current) costs (in the amount 

of 51.2%). 

A similar indicator "The share of capital investments in the structure of costs for ICT" in previous pe-

riods was: 2016 - 54.5%, 2017 - 50.3% and, as can be seen from Figure 4, in 2018 - 48.8%. These data 

confirm the tendency of saturation of the resource base of regional economic systems with long-term 

assets related to ICT. Operating costs for the maintenance and servicing of the created information infra-

structure are growing. Thus, when constructing resource models of the impact of investments in intellec-

tual capital on labor productivity and economic growth, we will focus on the indicator "Costs of ICT in the 

reporting year", taking into account the analysis of their structure in the Russian Federation in 2018. 

The indicators "Investment in fixed assets in the education sector" and "Capital expenditures on 

R&D" are present in statistical reporting and are part of the total volume of investments in fixed assets, 

which must be taken into account in modeling. As a basis for modeling the relationship between labor 

productivity and factors characterizing budget investments, we use the Cobb-Douglas production func-

tion, which has proven itself in economic research and is suitable based on the economic content of the 

phenomenon under study. We represent the function of labor productivity in the regions of the Russian 

Federation as follows: 
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, (1) 

LP - labor productivity in the region (gross regional product per person employed in the regional 

economy), thousand rubles per person; 

К_priv - specific private investments in fixed assets (investments in fixed assets, excluding budget 

investments in fixed assets), thousand rubles per person; 

K_fed - specific budget investments in fixed assets, excluding capital expenditures on ICT, R&D, in-

vestments in fixed assets of the education sector (from the federal budget), thousand rubles per person; 

K_reg - specific budget investments in fixed assets, excluding capital expenditures on ICT, R&D, as 

well as investments in fixed assets of the education sector (from the regional budget, as well as from 

municipal budgets), thousand rubles per person; 

ICT - specific capital expenditures for ICT, thousand rubles per person; 

RD - specific capital expenditures for R&D, thousand rubles per person; 

E - specific investments in the fixed assets of the education sector, thousand rubles per person. 

 

This choice of indicators is primarily due to the idea of testing the significance of factors for building 

up intellectual capital against the background of traditional investments in fixed assets, which ensure an 

increase in the capital-labor ratio. Initially, it was clear that the dynamics of investments in fixed assets 

will have the greatest impact on changes in labor productivity. It was required to assess the impact of 

three other factors: investments in fixed assets in the education sector, investments in the creation of 

ICT, and investments in R&D. 

Regression analysis was used to study the relationship between labor productivity and capital ex-

penditures, including the development of intellectual capital in the regions. The following hypothesis was 

to be tested: 

Н0: Budget investments in the intellectual capital of the region increase labor productivity. 

 

 

2. DATA AND RESULTS 

The study includes data on 85 constituent entities of the Russian Federation for 2017–2019. The 

choice of this time interval for the analysis is due to the fact that some of the indicators included in the 

study have been collected by the Federal Statistics Service of the Russian Federation since 2017. The 

sources were the official statistics data presented on the websites of the Federal State Statistics Service 

(https://rosstat.gov.ru/) and EMISS (https://www. fedstat.ru/). 

Descriptive statistics are presented in Table 1. 

 
 

Table 1. Descriptive statistics 

  Mean Median Maximum Minimum Std. Dev. Observations 

LP, thousand rubles / person 1210.751 882.9332 10574.37 339.1694 1271.783 255 

E, thousand rubles / person 4.752074 3.507406 30.31744 0.535499 4.334435 255 

ICT, thousand rubles / person 5.669033 3.735212 81.92207 0.416619 7.204527 255 

K_fed, thousand rubles / person 17.92476 10.06021 151.4275 1.033966 22.54198 255 

K_priv, thousand rubles / person 197.3155 91.51418 4171.246 3.992094 435.6644 255 

K_reg, thousand rubles / person 11.5702 7.592009 175.5559 2.015862 15.44417 254 

RD, thousand rubles / person 0.162374 0.051614 4.190647 0 0.35938 242 

Source: authors’ calculations 
 

 

Taking the logarithm of equation (1), we obtain the following dependence:  

 
. 
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Since the raw data for analysis has a panel data structure, panel regression models with fixed or 

random effects apply to them. All variables were tested using the Levin, Lin, and Chu unit root test for 

panel data. The studied variables are stationary at a statistical significance level of 5%. The resulting 

models are panel regression models with random effects. The random effects models are appropriate 

according to the Hausman test. Estimated econometric models are presented in Table 2. 

 

 
Table 2. Econometric models 

Variable / Model Model 1 Model 2 

Dependent variable 
  

 

0.261323*** 0.270753*** 

(0.022411) (0.021343) 

 

-0.036839** -0.026319* 

(0.015660) (0.013669) 

 

0.041908** 0.067498*** 

(0.020476) (0.019633) 

 

0.104261*** 0.093217*** 

(0.024666) (0.024316) 

 

0.003282   

(0.007432)   

 

0.069814*** 0.060749*** 

(0.015107) (0.014254) 

Constant 
5.442010*** 5.059230*** 

(0.100551) (0.094321) 

R-squared 0.532616 0.539489 

Adjusted R-squared 0.520580 0.530205 

F-statistic 44.25326 58.10648 

Observations 240 254 

Note: Standard Errors are in parentheses. *** stat. significance on 1%, ** stat. significance on 5%, * stat. 

significance on 10%. 

Source: authors’ calculations 
 

 

The analysis of the model (1) showed a statistically significant effect of all factor variables, except for 

the factor “specific capital expenditures for R&D”. Accordingly, the hypothesis that this factor has a sig-

nificant impact on labor productivity has not been confirmed. Indeed, in Russian practice, a very insignifi-

cant part of scientific and technical developments is introduced at enterprises in the short term. Even 

fewer innovations find their application within the same regional system. Most often, a business is look-

ing for new solutions for commercialization not only in their region but throughout the country, as well as 

abroad. It turns out that investments in the development of intellectual capital through support for R&D 

should be more the prerogative of the federal center than regional socio-economic systems. 

Then a second model was built without this factor, in which all variables turned out to be significant. 

The resulting model looks like: 

. 

 

 

3. DISCUSSION 

Based on the simulation results, analyzing the indicators of labor productivity elasticity by directions 

and sources of financing of fixed capital, the following conclusions can be drawn. 
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The private investments in fixed assets elasticity of labor productivity is 0.27, that is, with an in-

crease in private investment in fixed assets by 1%, labor productivity will increase by 0.27%. The total 

budget investments in fixed assets elasticity of labor productivity is 0.20, which is close to the private 

investments in fixed assets elasticity of labor productivity. In the structure of the budget investments in 

fixed assets elasticity of labor productivity, the largest share is made up of capital expenditures on ICT 

(0.09). Next in importance are regional investments in fixed assets (0.08) and investments in fixed as-

sets in the education sector (0.06). 

The ratio of the weighting factors in the constructed econometric model showed that the allocation 

of regional resources for the digital transformation of the economy gives, on average, a higher positive 

effect on the dynamics of labor productivity than investments in education. 

 

 

CONCLUSION 

The study results proved that purposeful and targeted budget investments in the intellectual capital 

of the region can partially neutralize negative trends in the economy and contribute to an increase in 

labor productivity. 

If we eliminate the direct impact of investments in fixed assets aimed at increasing the capital-labor 

ratio, the investments in the digital transformation of the economy and the digitalization of labor and 

related processes have the greatest impact on the labor productivity growth. Investments in the educa-

tion system showed one and a half times less impact on labor productivity, which is not surprising. Firstly, 

the effect of changes in the educational environment has a long time lag. And secondly, the digitalization 

process currently covers the educational process. Thus, both of these factors can be considered in com-

bination. 

In conditions of economic instability, budget investments play an increasingly significant role in 

maintaining the labor market and increasing the efficiency of labor resources use. In close cooperation 

with the federal center, specific budgetary proportions and planning tools for Russian regions are cur-

rently at the stage of development and require further research. 
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 Trust is a vital feature for the banking business. Surveys and opinion polls 

as a rule form the informational basis for making trust assessments. A 

drawback of such approach is the possibility of obtaining erroneous results 

due to non-representative samples, emotional conditions of the respond-

ents, dominant public moods, and other subjective factors. The general 

purpose of this study is to develop and test a complex methodology of trust 

assessment, using evidence from the Russian banking sector. Proposed 

trust index (ITrust) is based on the quantitative data reflecting trust towards 

banks among five groups of stakeholders. The weighting factors for each 

indicator result from a survey among 457 experts. According to them, the 

most significant trust signals are the increase of uninsured deposits, the 

growth of total bank deposits, as well as the increase in the number of 

digital bank accounts. The calculations demonstrate a rising trend of the 

trust index for almost the entire period examined (2014-2019). A slight 

decrease of the index in 2018 may be due to the negative impact of the 

anti-Russian sanctions on the investors’ trust towards banks and interbank 

market conditions. 
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INTRODUCTION  

As a fundamental factor of economic development, the trust level affects the rate of economic 

growth. Trust improves the connections between economic entities, increases loyalty and responsibility in 

business relations, reduces transaction costs, uncertainty, and opportunistic behavior, plays a defining 

role in achieving sustainable profitability of banks, and forms the basis of competitive advantages. Banks 

play the role of intermediaries, perform the functions of accumulation, centralization, and redistribution 
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of capital, and allow other economic agents to reduce their costs of credit risk monitoring of borrowers 

and issuers (Diamond, 1984). 

An important requirement for the proper operation of the banking market is trust between its partici-

pants. This point has been repeatedly highlighted in plenty of economic studies (Larionova and Meshko-

va, 2020; Fungacova et al., 2019; Xu, 2020). Damayanti and Supramono (2019) have demonstrated 

that mutual trust between taxpayers and tax authorities has a beneficial impact on tax compliance in 

Indonesia. Guiso, Sapienza and Zingales (2008) argue that appropriate commit of financial transactions 

requires trust, which contributes to economic development.  

Frequent financial crises and irresponsible behavior of banks destroy clients’ trust towards them 

(Sapienza and Zingales, 2012). This testifies to actuality of research focused on assessment of trust 

towards banks and development of trust-building methods. The currently dominant method of estimating 

trust towards banks is opinion poll. Such polls are used by researchers (Jünger and Mietzner, 2019; 

Alamsyaha et al., 2020), consulting companies (Deloitte, 2018; KPMG, 2020), and banking regulators 

(Mosch and Prast, 2008). In Russia, polls conducted by the NAFI research centre (NAFI, 2019). 

Such studies often provide contradictory results due to differences in respondent samples, their 

emotional state, question wording, poll techniques, public moods, and other factors. This problem has a 

solution in the form of using quantitative data, which demonstrate increase or decrease in the level of 

trust regardless of the above-mentioned subjective factors. For example, increase in the volume of total 

bank deposits (especially uninsured deposits), as well as in payments made by households through re-

mote bank services constitute more objective indicators of the trust level than subjective opinions of 

financial services’ consumers. Yet the conducted literature review did not display any examples of re-

search using indicators of this kind to assess the level of trust towards the financial market institutions. 

The purpose of the current paper is to develop the initial theoretical basis of trust as an economic 

category, as well as to work out and test a complex methodology of its assessment through objective 

quantitative data, using Russian banks as an example. 

 

 

1. LITERATURE REVIEW 

The problem of trust has received close attention in the scientific literature. In most of the studies, 

based on consumer opinion polls, the researchers make conclusions regarding the trust level and factors 

affecting it. There are publications studying consumers’ trust towards banks in the USA (Sapienza and 

Zingales, 2012), the Netherlands (Jansen et al., 2015), Austria (Knell and Stix, 2015), South Korea 

(Park, 2020), Indonesia (Alamsyah et al, 2020). Sapienza and Zingales (2012) analyze the evolution of 

trust towards the financial system among American households during the financial crisis of 2007-2008. 

The average score of 2,65 points (max = 5,00) of trust towards banks demonstrates that banks are con-

sidered as more reliable institutions than the stock market, the government, large corporations or indi-

vidual bankers. Jansen et al. (2015), in study of the conditions, under which people may lose trust to-

wards banks, used the data from two opinion polls conducted among Dutch households (2010 and 

2012). They discovered that the strongest factor of trust loss in banks is disclosure of large bonuses for 

bankers by the media.  

A number of publications (Fungacova et al., 2019; Ahunov and Van Hove, 2020) focus on a compara-

tive analysis of the level and factors of trust towards banks in an entire sample of countries. These stud-

ies assess the impact of nation-specific factors on trust towards banks. Fungácová, Hasan, and Weill 

(2019) discovered that in countries with high per capita income consumers have less trust towards 

banks. The lowest average level among the 52 countries studied was recorded in Spain (1,77 points with 

max 4,00), Germany (1,96), and the Netherlands (2,09). On the contrary, the highest level of trust was 

detected in Uzbekistan (3,24), Ghana (3,15), and China (3,05). The level of trust towards banks in Russia 

was estimated as 2,23 points. Under the conditions of wide digital technology use, some researchers 

study their impact on trust towards banks.  
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The difficulties of a theoretic analysis connected with the complexity of trust as a notion. It is often 

considered as something subjective and non-quantifiable. According to social psychologists, trust is ra-

ther a feeling of goodwill towards others, which is important for many aspects of our lives, including col-

laboration. On the contrary, sociologists and political scientists consider trust as the basis of social capi-

tal (Sobel, 2002). Economists consider trust primarily as lubricating oil for the financial market in the 

sense that it helps to achieve economic goals, reduce transaction costs, and increase efficiency (Zak and 

Knack, 2001).  

In our opinion, trust is interdisciplinary and multi-sectoral. A specific feature of trust in the field of 

economic relations consists in the fact that it expresses the activity, behavior, or intentions of not just 

one but at least two participants of such relations. Therefore, we opine that trust as an economic catego-

ry expresses mutual obligations between their subjects and is based on convergence and fulfillment of 

their interests. Trust can only exist when the interests of both the trustor and the trustee are fulfilled. 

 

 

2. DATA AND METHODOLOGY 

2.1 General approach description and formulae  

An important task of our research is to develop a model of assessing of trust using Russian banks as 

an example. This task is traditionally solved through opinion polls among the consumers of financial ser-

vices. Yet the results of such research do not take into account the existing quantitative indicators trust, 

as well as many factors explaining the trust level. This may lead to misinterpretations and wrong conclu-

sions. 

We suggest a complex approach for assessing the tendencies of change in the trust level towards 

banks. It combines the use of a quantitative indicator set with opinion polls. Priority is given to objective 

quantitative figures, which demonstrate the actual actions of economic subjects (instead of their subjec-

tive opinion) and thereby reflect the changes in the trust level. Opinion polls played a supporting role. 

They served to select the most significant indicators from a fixed indicator set, as well as to determine 

the relative weight (according to their significance level) of each indicator in the index of trust towards 

banks (ITrust), calculated according to the following formula: 

 

 ki – weighting factors corresponding to the i-indicator; 

 Pi – indicators of trust. 

 

The indicator set (Pi) formation of several stages (see 2.2, “Description of input data and the set of 

indicators of trust towards banks”).  

The algorithm suggested has limitations in respect of determining high or low levels of trust. It is 

largely oriented at quantitative interpretation of the tendency of changes in this level. Therefore, the 

most suitable statistic form of indicators is the pace form demonstrating the value changes over a set 

time interval (ΔPi). The frequency of index calculations is completely dependent on the availability of data 

on the indicators. The best option is to consider at least quarterly intervals in order to minimise statistic 

anomalies. The use of financial indicators determines the necessity to take into account the overall con-

dition of the economy at the moment of trust index evaluation, that is, to relate the indicator dynamics to 

the changes e.g. in GDP or other macroeconomic variables.  

The weighting factors (ki) were determined according to the results of the expert survey conducted 

within the framework of the present research. The experts are researchers and university lecturers spe-

cializing in Economics and Finance, as well as the staff of the Bank of Russia and financial market insti-

tutions. We managed to select 457 valid responses. 
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The structure of the survey participants is as follows: 

- researchers and lecturers: about 49% 

- bank staff: about 44% 

- staff of other financial market participants: about 7%. 

 

The traditional method of quantifying survey results according to scale observations is assigning 

standard units or points to each level of the scale. The study followed a five-point Likert-scale technique. 

The respondents’ opinion on the significance level of each indicator was transformed into a quantitative 

form in the following order: 

- the response “high” equals 4 points; 

- “rather high” equals 3 points; 

- “rather low’ equals 2 points; 

- “low” equals 1 point; 

- “does not reflect trust” or “unsure” equal 0 points. 

 
After having obtained a point total for each trust indicator (multiplying the number of responses by 

the corresponding number of points), it is possible to calculate the total of all points, as well as the share 

of each indicator in this total, which is the relative significance of each indicator (ki) (Table 1). 
 

Thus, the suggested model of assessing the level of trust towards banks has the following features:  

 verifiability and transparency;  

 flexibility in respect of adding new criteria or trust indicators; and 

 resistance to statistic anomalies due to essentiality of aggregate expert assessments. 
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Table 1. Results of responses to the question about the significance of the trust indicators, description of trust 

indicators (Pi).  
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2.2 Description of input data and the set of indicators of trust towards banks 

The choice of trust indicators used for index construction included the following stages. 

A. At the preparatory stage, a profound analysis of all available statistic data related to the bank 

sector activities and reflecting trust towards them to a certain degree, was conducted. The data 

were grouped into 5 categories according to the type of bank stakeholders: 
 

i) depositors; 

ii) investors; 

iii) clients using payment services; 

iv) correspondent banks; 

v) general public. 

 

The increase of total bank deposits (P1) and uninsured deposits (P8) amply testifies to the existence 

of trust towards banks. High growth rates of the industry stock index “Finance” (P2), as well as increase 

in the volume of debt securities issued by banks (P3), reflect investors’ trust. The positive dynamics in 

the volumes of interbank lending reflect trust of the correspondent banks (P7).  

Indicators reflecting trust to digital remote banking services were added to the set of indicators. It is 

evident that the increase in the number of digital bank accounts (P5) indicates an increased level of trust 

towards remote banking services among clients. The same is true for the increase in the ratio of the vol-

ume of bankcard transactions among citizens to the volume of cash withdrawals (P4), as well as growth 

of remote payment orders from households (P6).  

B. Selecting the relevant trust indicators due to available data. The statistic sources are the official 

data of the Bank of Russia, the Federal State Statistics Service (Rosstat), the Deposit Insurance 

Agency (DIA), and the Moscow Exchange.  

Regularity and retrospective of the available data explains the use of quarterly observations since 

2013 (29 observations).  

C. Adding macroeconomic variables (i.e. the growth rate of total bank deposits belongs to the rate of 

GDP growth) to the indicator set. The indicators thus obtained were transformed into the rate 

form: the quarterly numerator modification was included under the quarterly growth or denomina-

tor reduce.  
 

D. Statistical testing of the chosen indicators for seasonality, using the WO test in the RStudio soft-

ware package “Seastests”. In case of seasonality discovered, the indicators were re-calculated 

for the last four quarters using the moving average method. Then, they were re-tested for sea-

sonality. A description of the indicators chosen is presented in the Table 1. 
 

E. At the final stage, a correlation matrix was constructed (Table 2) in order to exclude the indicators 

with strong statistical interdependence.  
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Table 2. Correlation matrix of indicators of trust towards banks (Рi) 

 
P1 P2 P3 P4 P5 P6 P7 P8 

P1 1.00 
       

P2 0.43 1.00 
      

P3 0.25 0.25 1.00 
     

P4 -0.70 -0.18 0.04 1.00 
    

P5 0.45 0.42 -0.03 -0.19 1.00 
   

P6 0.01 -0.10 0.55 -0.12 -0.56 1.00 
  

P7 0.31 0.24 -0.42 -0.20 0.11 -0.28 1.00 
 

P8 -0.09 -0.15 -0.04 0.11 -0.20 0.17 0.02 1.00 

Source: calculated by the authors. 

 

 

3. RESULTS AND DISCUSSION 

The constructed index of trust (ITrust) is presented in Fig. 1. Its dynamics demonstrate an increase in 

the level of trust towards Russian banks within the time period examined (2014-2019). 

 

 
Figure 1. Level of trust (ITrust) in Russian banks in 2014 – 1st qtr. of 2020  

 

  

Note. The 4th quarter of 2013 is taken as a reference point (ITrust = 1,0) 

Source: calculated by the authors. 
 

 

The main growth drivers (geometric mean Pi > 1,0) are the index components reflecting trust towards 

the digital and remote banking services (indicators P4, P5, P6). Households in Russia more and more 

often use bankcards for non-cash payments instead of cash withdrawals (P4). This is an important 

observation demonstrating a change in the stereotype of consumer behavior in Russia and an increase 

in citizens’ trust towards banks as non-cash money issuers and payment service providers. According to 

the end-of-year results of 2013, 73% (in volume) of households’ transactions with bankcards were cash 

withdrawals. Later this percentage started to decrease (60% in 2015, 42% in 2017, 31% in 2019). In the 

end-of-year results of 2020, this percentage fell to 26% (Bank of Russia, 2021a).  

In 2013-2019, Russian banks were undertaking consistent and considerable improvement of 

remote banking service systems. As a result of this work, their clients (especially households) started to 
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display more trust towards and use more non-cash methods of payment for goods, works, and services. 

According to the results of 2013, only 21% of households’ bank payments in Russia were carried by 

means of remote payment orders. Then this percentage started to grow (30% in 2015, 33% in 2017, 

47% in 2019). By the end of 2020, this indicator reached 61% (Bank of Russia, 2021b). 

The growth trend in the level of trust towards remote banking services in Russia had been identified 

long before the start of the COVID-19 pandemic, which led to an increased demand for remote banking 

services. Our calculations demonstrate a considerable strengthening of trusting relations between 

correspondent banks (P7). Except in 2018, we can identify a modest increase in interbank lending, which 

demonstrates an increase in the level of trust between banks in Russia.  

The group of indicators of trust among clients depositing their funds in banks (P1 and P8) 

demonstrated a modest increase. The total deposits of Russian banks (P1) within the period examined 

demonstrated robust growth (average growth rate of P1 is 1,018). This is an important indicator of 

increase in trust towards the banking system. Within the period starting from 2004, when the deposit 

insurance system (DIS) started to operate in Russia, the depositors of all bankrupt banks received their 

insured deposits back in full. There was not a single case of compromising the state DIS. This is an 

important trust factor in the Russian banking system. 

As regards uninsured deposits1, this indicator (P8) expectedly has the greatest weight (0,171) in our 

index of trust, but its average equals 1,0, while its standard deviation equals 0,050. This partly results 

from the statistical anomaly in the 1st and 2nd quarters of 2015, because from 1 January 2015 the limit 

of insured deposits in Russia was doubled – it grew from 0,7 mln to 1,4 mln Ruble. This led to a 

considerable technical decrease in the volume of uninsured deposits (the growth rate of 0,79 on 

31.03.2015 as compared to 31.12.2014), which of course does not indicate an outflow of large deposits 

from banks.  

Yet we have to admit that many depositors are still wary of depositing large amounts (in excess of 

the insured limit) in a single bank. This can be explained by the negative information image caused by 

the news about the reform carried out by the Bank of Russia and aimed to “cleanse” the banking sector 

of financially weak banks or banks engaged in questionable activities.  

Indicators of trust among investors demonstrate either an insignificant increase (P3 – the volume of 

debt securities issued in the domestic market) or decrease (P2 – the Finance index of the Moscow 

Exchange). These results indicate a lack of investors’ level of trust towards banks as issuers of securities. 

Despite the general growth trend of the trust index (ITrust), there was a slight slowdown in 2015 (its 

main reason being the above-mentioned statistical anomaly). A more considerable slowdown could be 

observed in 2018. Its reasons were as follows: 

 Accelerated fall in the Finance industry index of the Moscow Exchange (P2), which reflects a 

decrease of the level of trust towards Russian banks in 2018 due to the imposition of new 

sanctions against Russian companies, many of which were large borrowers of the Sberbank (the 

largest bank in Russia); 

 Decrease in the volume of interbank lending (P7) in 2018, which reflects a weakening of trust of 

banks towards each other due to the imposition of new sanctions and discussion of prospective 

sanctions, devaluation of the Russian Ruble, key rate increase by the Bank of Russia; under 

these conditions, a redistribution of bank assets from the interbank lending market to more 

secure accounts (including deposit accounts) in the Bank of Russia and bonds of the Bank of 

Russia took place. 

 

By the end of 2018, the hype around the sanctions weakened, the Ruble rate stabilized, and the 

growth rates of both indicators (P2 and P7) regained their positive figures in 2019, which reflects 

restored trust among investors and banks towards each other. 

                                                 
1 In accordance with the Russian legislation, regular deposits of households and SMEs are insured to the amount of 1,4 mln 

RUB (about $20 k) in a single bank, while the exceeding amounts are insured on escrow accounts used for residential property 

transactions to the extent of 10 mln RUB (about $135 k) in a single bank.  
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One might ask what factors can influence the dynamics of the indicators included in the suggested 

index of trust ITrust. Answering this question is beyond the scope of the present article and constitutes a 

prospective task for the authors. Besides that, we consider it possible to test our methodology of 

calculating the index of trust towards banks using data from other countries and widening the horizon of 

retrospective values. This will allow not only to make a comparative analysis of the level of trust towards 

banks in different states, but also to compare the results of the suggested quantitative index to the trust 

indicators calculated according to opinion poll data. 

 

 

CONCLUSION 

The research presented confirms the view on trust as a multifaceted phenomenon of public life. It 

plays an important role in effective functioning of the economy, especially the financial market, 

dominated by banks in many countries. For many years, Russian and overseas researchers have been 

studying trust as an economic category and attempt to assess its level towards banks. In most papers 

such assessments are based on opinion poll results. These results are likely to be affected by many 

subjective factors. Therefore, the purpose of the present research was to refine the contents of trust as 

an economic category and develop an original trust index based on objective quantitative indicators 

whose dynamics are free from subjective emotional states of a limited number of respondents and other 

factors. 

To construct the index of trust, we used a complex approach. It is based on a set of quantitative 

indicators whose dynamics reflect changes (increase or decrease) of the level of trust towards banks. 

The choice and assessment of significance of individual indicators for determining the weighting factors 

were based on the results of a survey among 457 experts. We found that the most important trust 

indicators are total bank deposits growth, uninsured deposits growth, as well as the percentage of non-

cash payments and remote banking service use. 

The dynamics of the trust index (ITrust) demonstrate a general increase of trust towards Russian 

banks in 2014-2019. A slight decline in the trust level in 2018 was related to the accelerated fall in the 

Finance industry index of the Moscow Exchange and decrease in the interbank lending volume due to 

stronger sanctions of Western countries against Russian companies, high volatility of the Ruble rates, 

and the key rate increase by the Bank of Russia. When the impact of the external sanction factor had 

ended (end of 2018 – beginning of 2019), the index of trust (ITrust) started growing again. 
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