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How can a newly established journal attract foreign authors?

T he geographical diversity of 
the origin of both editorial 
staff and authors is one of 

the crucial criteria in the selection 
of journals for international 
recognized databases (Scopus, 
Web of Science, etc.). The 
established world-class scientific 
journals, as a rule, have their own 
readership, regular authors, and 
attract new ones due to their own 
high indicators (Hirsch index, 
quartile, etc.).

Many newly established 
periodicals aiming at international 
recognition face the issues of 
finding foreign editors and 
authors. It is more difficult for the 
journals that are not included in 
recognized databases to compete 
with more recognized ones in 
attracting new authors.

Roman I. Ostapenko

As a result of evaluations of journals, the members of 
the Scopus Content Selection & Advisory Board (CSAB) 
indicate that journals need to significantly expand their 
international reach in terms of authorship and academic 
influence. They recommend them to consider publishing 
more articles in English and to attract more respected 
authors from other countries. The recommendation is 
undoubtedly valuable, but the question arises: how to 
attract foreign authors?

In fact, the targeted e-mail distribution as a tool for 
finding authors and increasing publication activity is 
poorly effective, since authors are mainly interested in 
recognized journals indexed in international scientometric 
databases.

Another recommendation from the expert is that it will 
be helpful if the published articles cover a wider range 
of research topics and issues that may directly affect an 
international audience.

As N.V. Kirillova rightly notes: “no scientific work 
can be started without preliminary study and analysis 
of research carried out earlier on the chosen topic or 
taking place at present. The results of such an analysis 
of publications on the topic of research are reflected 
directly in scientific articles and published in the form of 
independent systematic reviews."* 

In conjunction with the foregoing, it is important to 
reconsider the duties of the members of the editorial board 
as the direct authors of the newly established journal, who 
could, for example, on the instructions of the editor-in-
chief write up-to-date reviews on the relevant problems 
and headings of the journal. Published articles can be sent 
directly to foreign authors, which are cited by the authors 
who are members of the editorial board. Alternatively, this 
can induce foreign authors to a scientific dialogue, and, 
possibly, to publish articles in a newly established journal.

* Kirillova, O.V. (ed.). (2017). Methodological recommendations for the drawing up 
and design of scientific articles in journals indexed in international scientometric 
databases. Association of Scientific Editors and Publishers. Moscow, 2017.
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Assessment of the Implementation of New Digital 
Technologies in Connection with the Level of Efficiency 
of Supply Chains in the Context of COVID-19
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Introduction. In the extreme conditions of the COVID-19 
pandemic, the vitality of supply chains has come to the fore, that is, 
their ability to self-support and survival in a changing environment 
through restructuring and rescheduling of productivity with long-term 
consequences. An effective information system and governance can 
help not only improve customer service and control costs but also 
facilitate planning to achieve key sustainability indicators such as 
environmental, economic, and social development.

The purpose of this paper is to assess the impact of the widespread 
adoption of new digital technologies on the level of efficiency of 
supply chains in the face of disruption caused by the pandemic.

Materials and Methods. For this study, statistical data were 
collected for the period from 2010 to 2019. Sources: Organization 
for Economic Cooperation and Development; The World Bank; 
Institute for Global Entrepreneurship and Development, etc. A 
logical-heuristic algorithm was used to form a system of indicators 
for assessing the effectiveness of information and communication 
technology and logistics.

Results. It has been found that countries with a high level of 
economic development as evidenced by persistently high values of 
gross domestic product in the pre-crisis period show high indicators 
both in terms of the efficiency of logistics systems and in terms of 
digital transformation of the economy. At the same time, countries 
with low and below-average levels of economic development do 
not show high results in the context of logistics systems, but they 
also do not demonstrate a correlation between the level of economic 
development and the level of logistics efficiency and the level of 
digital life.

Conclusion. Thus, the study has shown that the role of information 
and communication technology in improving the efficiency of 
supply chains becomes significant in favorable economic conditions 
in the country, and in times of crisis, the role of information and 
communication technology significantly increases and contributes 
to the restoration of supply chains and the survival of business in 
general.

Rodion S. Rogulin

Word Cloud Generated by: 

https://wordscloud.pythonanywhere.com/
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Introduction

Supply chains (SCs) are the backbone of the economy and society and interact to a large 

extent with nature. The interactions in these SC ecosystems are very complex and governed 

by mutual relationships and feedback between SCs, nature, society, and economy [26].

From time to time, companies have to transform their SCs in order to increase their profitability 

and competitiveness, while remaining green, technologically advanced, and withstanding 

major disruptions in global SCs [24].

One such disruption in global SCs was triggered by the COVID-19 pandemic, which hit 

global and local economies severely. According to Remko [28], from 81 to 94.9% of SCs have 

been affected by the pandemic. Many industries faced massive consumer panic, and factories 

and warehouses of the world’s largest companies appeared in the quarantine zone [28]. The 

food SC and food industry required the most significant transformation: from the product to the 

end-user [25].

In the extreme conditions of the COVID-19 pandemic and the global and local SC crisis, 

the vitality of SCs has come to the fore, that is, the ability of SCs to self-support and survival in 

a changing environment through restructuring and rescheduling of productivity with long-term 

consequences [26].

Competitiveness in modern conditions depends not only on the price but also on the quality 

of customer service and the speed of delivery. This is one of the reasons for the introduction 

of modern methods and technologies in logistics. An effective information system and 

governance can help not only improve customer service and control costs but also facilitate 

planning to achieve key sustainability indicators such as environmental, economic, and social 

development.

Literature Review

In the modern world, the use of information and communication technology (ICT) in 

management processes has become widespread. Therefore, the impact of ICT on the efficiency 

of SCs, especially in times of crisis, is an important issue of concern to practitioners and 

scientists. Yoon et al. [1] examine the impact of innovation leadership and innovation in the 

SC in terms of efficiency (a case study of a healthcare organization). Thongrawd concludes that 

external and internal green SC management methods implemented in SCs make it easier for 

firms to increase market share and profits only when they are jointly implemented, increasing 

environmental efficiency and minimizing environmental risks, which is also important during 

a downturn market in a pandemic [2]. Chorfi et al. present a balanced scorecard and model 

framework for developing an integrated performance measurement system for public health 

SC management. This system of indicators can be adapted to the goals and preferences of 
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the decision-maker, which makes it possible to include the most important indicators for the 

formation of an integrated assessment [3].

One of the central questions in the design of an SC is how to invest correctly [4]. This 

perspective in SC design requires an understanding of the relationships between costs, SC 

risk factors, including in the face of global crises, and investments in SC capabilities. In [4], a 

multipurpose stochastic model is proposed for designing an SC under conditions of uncertainty. 

Risk sources are modeled as a set of scenarios, the goal is to explore the trade-offs between 

investing in improving SC capabilities and reducing SC risks, and minimizing the cost of SC 

disruptions. The results in [4] show that SC empowerment can be seen as a mitigation strategy 

that allows a company to reduce the overall expected value of an SC prone to disruptions, 

including due to the COVID-19 pandemic. Liu et al. [5] discuss SC optimization in three 

settings: when considering a buyback contract, a subsidy policy, and a joint buyback and 

subsidy strategy under a carbon tax cap [5].

Chen et al. [6] conclude that the introduction of SC financing practice helps the electronic 

platform forge closer partnerships with SC partners and increase its competitive advantage. 

The study [7] analyzes the management of humanitarian SCs (a case study of India) in a normal 

market situation, not complicated by SC crises during the pandemic. It is proposed in [8] to 

identify and assess ICT-related driving forces for sustainable development initiatives. ICT is 

essential for the development of sustainability-oriented SC networks. An effective management 

information system helps, according to [8], not only to improve customer service and control 

costs but can also facilitate planning to achieve the sustainability of environmental, economic, 

and social development. The study [8] aims to identify and assess ICT-related driving forces for 

enhancing resilience in SCs.

SC resilience issues are studied in many research papers. For example, the authors of [9] view 

SC management as an organizational philosophy to achieve profit by reducing environmental 

risks and impacts while increasing factors of economic and social efficiency. SC resilience 

is viewed as a global issue in [10], especially against the backdrop of the global economic 

crisis caused by COVID-19. ICT plays an important role in the development of SCs focused on 

resilience in crisis conditions.

Industry 4.0 refers to the automation of industries by exchanging data between the SC and 

logistics [12]. The researchers note that the industrial Internet of Things is industrial machines 

connected to an enterprise’s cloud storage. Industry 4.0, together with the Internet of Things, 

could revolutionize global SC management, especially in the face of disruptions. Quality 

control techniques are used to improve the efficiency and quality of production and distribution 

across global SCs [12]. The Lean Six Sigma approach in the global SC using Industry 4.0 and 

the Internet of Things creates an ideal workflow that is highly optimized, perfect, and free from 

defects and waste. The models proposed in [12] can make the SC completely autonomous.

SCs based on the integration of industrial information (the concept of the integrated use of 

new information technologies such as 5G, the Internet of Things, Big Data, cloud services, 

wireless communication networks, and artificial intelligence in the field of modern industry) 
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have played a huge role in the delivery of materials for the prevention of the COVID-19 

pandemic [30].

The use of ICT and digital transformation of business especially clearly show their effectiveness 

in times of crisis, when small and medium enterprises are forced to use ICT under the influence of 

external factors such as the COVID-19 pandemic: for example, the use of Internet resources and 

online applications in SCs can solve two problems at once: sales and logistics. Such an SC relies on 

online platforms that can connect businesses with both raw stock producers and customers [31].

The study [29] proposes to use the digital twin of the SC, a model that represents the state of 

the chain at any given point in time and provides full end-to-end visibility of the SC to enhance 

resilience and contingency plans [29].

Thus, the overwhelming majority of authors emphasize the necessity and benefits of using 

ICT in SC management systems, especially in the face of disruptions in global and local SCs. 

However, there is still little research that would investigate the impact of the used ICT tools 

on the efficiency of SCs, as well as the information environment as a factor in increasing the 

efficiency, competitiveness, and survival of business in the context of the pandemic, closed 

borders, and quarantine restrictions of various levels.

An analysis of information sources shows that it is in ICT that investments are currently being 

made, human and financial resources are accumulating, and the potential for overcoming the 

consequences of the pandemic is growing. Digital transformation significantly changes the 

process of forming value chains and, first of all, changes the competitive environment for 

doing business. By relying on the paradigm of using ICT for doing business, modern enterprises 

can gain significant competitive advantages necessary for business survival by actively shaping 

a new virtual environment and creating a new structure for interaction and business in a new 

information environment.

The purpose of this paper is to assess the impact of the widespread adoption of new digital 

technologies on the level of efficiency of SCs in the face of disruptions caused by the pandemic.

Materials and Methods

To conduct a comparative analysis of statistical information, this study uses a logical-

heuristic algorithm for the formation of a system of indicators for assessing the effectiveness of 

ICT and logistics. Statistical data for the period of 2010–2019 for the study were collected from 

official sources that are in the public domain [13–16]. To carry out calculations and visualize 

the results, MS Excel tools were used.

Often, in practice, many authors define developing countries as countries that are not 

members of the OECD [17]. In this study, to illustrate the influence of the level of economic 

development on the processes of SC management in the context of the influence of ICT, the 

countries that lead the ranking in terms of GDP per capita [13], as well as countries that have 

low indicators of economic development, were selected.
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It should be noted that, due to the lack of more recent data, including taking into account 

the COVID-19 pandemic, this study used available data for 2011–2018. At the same time, 

a number of indicators, for example, the index of digital life, as an accumulated result of 

previous periods, will not be as affected by the changes associated with the pandemic as 

economic indicators.

Results

At the first stage, let us consider the ratings of countries in terms of GDP per capita and select 

four countries for further analysis. The criterion for selecting countries for analysis is the value 

of GDP. The following were selected as representatives of different groups of countries in terms 

of their level of economic development: the United States, France, the Russian Federation, and 

South Africa. Fig. 1 shows graphs of changes in GDP values for selected countries.

 

Fig. 1 Dynamics of GDP per capita values for selected countries (based on data from [15])

As can be seen from the graphs (Fig. 1), despite the fact that the economies of these countries 

showed slight growth in the pre-crisis period, their differentiation by this indicator is clearly 

expressed. Thus, four economies were selected for analysis, two of which belong to developed 

countries, and two to developing ones. It should be noted that this division is very arbitrary. 

Therefore, the authors will further assume that the level of economic development, expressed 

by the value of GDP per capita, determines one of four groups. Then the selected countries are 

representatives of each of these groups.
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Let us consider how the level of economic development and the level of logistics efficiency 

are related. For this, the authors will use the data provided by [18]. Fig. 2 shows a comparative 

assessment of the logistics performance index (LPI) for selected countries.

Fig. 2 Comparison of estimates of the logistics performance index (LPI) (based on data 

from [18]) for 2016

The analysis shows that LPI does not show the same uniformity in the assessment relative 

to the selected countries. From the diagram (Fig. 2), it can be seen that the values for France 

and the United States differ insignificantly. Let us consider this indicator in more detail. For an 

analysis, [18] provides the values of subindices, presented here in the form of diagrams in Fig. 3.

Fig. 3 Comparison of the components of the LPI rating (based on data from [18]) 

(conventional units) for 2016
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Fig. 3 clearly shows that the values of the subindices for the United States and France 

practically do not differ, while the rest of the countries retain the sign of representation of 

different groups. An interesting fact is that Russia and South Africa have exchanged groups. 

Thus, based on the analysis of LPI, it can be concluded that countries with a high and above-

average level of economic development have sufficiently high standards of logistics services 

and correspond to the group with a high rating level. For countries with a level of economic 

development below the average, LPI shows no direct correlation (0.2321) with indicators of 

the level of economic development.

Following the accepted research methodology in the next step, it is necessary to compare 

the selected countries in terms of ICT development. It is assumed that the efficiency of SCs, 

the level of which can be indirectly identified by the LPI rating, depends on the level of using 

information technology. For the analysis, the index of digital life (TIDL) was selected, which 

reflects all aspects of digital transformation in a country. Fig. 4 shows the TIDL index values 

formed on the basis of the data provided in [16].

 

Fig. 4 Comparison of the values of the index of digital life (TIDL) (based on data from [16]) 

for 2016

It should be noted that this indicator demonstrates a correlation with the level of economic 

development – the higher the level of economic development, the higher the index of digital 

life. However, the values between the representatives of the third and fourth groups are 

insignificant. According to the data provided in [16], TIDL is formed on the basis of an analysis 

and assessment of such areas of digital transformation as openness, entrepreneurship, and 

confidence, which makes it possible to fully reflect all the features of digitalization. Fig. 5 

shows comparative characteristics in these areas for selected countries.

Fig. 5 shows that the components of TIDL performed differently for the selected countries. 

For example, in terms of digital confidence and openness, Russia is approaching the leading 

countries, but entrepreneurship in the context of the use of ICT lags far behind. Leaders remain 

in the lead across the board, keeping differences between the groups with a high level of 

economic development and the group of countries with an above-average economic level.
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Fig. 5 Comparison of the values that make up the index of digital life (based on data from 

[16]) (conventional units) for 2016

Thus, countries with a high level of economic development, expressed in persistently high 

values of GDP in the pre-crisis period, show high indicators both in terms of the efficiency 

of logistics systems and in terms of digital transformation of the economy. At the same time, 

countries with low and below-average levels of economic development do not show high 

results in the context of logistics systems, but they also do not demonstrate a correlation 

between the level of economic development and the level of logistics efficiency and the level 

of digital life. Thus, despite numerous confirmations in the academic literature of the facts of 

the importance of ICT implementation for improving the efficiency of corporate management, 

in particular for increasing the efficiency of SC management, in a global sense, ICT is not a 

factor that determines the efficiency of logistics in a country.

Discussion

Academic research on the issues of the digital economy and the information society is today 

the most popular direction, not only because of the active introduction of ICT in all spheres 

of life but also because of the need for constant analysis and comprehension of the results of 

ongoing transformations, especially during the crisis period of global and local failures of SCs.

The authors’ findings do not support the conclusions that digital technology is the main 

driver of SC efficiency by supporting information sharing. At the same time, [19] examines the 

level of an individual company, while this study shows that the effect of the introduction of 
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ICT is significant when the economic environment is favorable. However, one can agree with 

the opinion of the authors that in the conditions of the economic crisis, the use of ICT in SCs is 

becoming one of the ways for a business to survive [26]. Taking into account the integration in 

SCs, it can be assumed that the effect obtained from the introduction of ICT in a separate link 

can be completely offset by the lack of the necessary infrastructure or administrative base in 

the environment of another link in the same chain [28].

The results presented in [20] do not allow identifying the role of ICT in improving the 

efficiency of SC management. This study confirms the authors’ assumption that the external 

environment that creates inter-organizational ICT, as well as external factors such as the impact 

of the pandemic, have a direct positive relationship with SC efficiency [32].

Thus, many studies confirm the importance of ICT for SC development. Some authors focus 

on the individual enterprise level, others look at the global level. Obviously, everyone agrees 

that the prospects for the development of SCs and business survival in the context of the 

coronavirus pandemic are inextricably linked with the use of modern information technology 

[23; 26; 27]. In this context, the study focuses on the global processes that shape the profile 

of the country’s economy. The results show that, despite the importance of ICT, the impact of 

digital technologies is manifested in advanced economies.

Conclusion

The widespread introduction of digital technologies is reflected in the forms and methods 

of doing business, leading to an inevitable transformation of all processes and areas of activity. 

The importance of using ICT to preserve and restore SCs impacted by the COVID-19 pandemic 

and related quarantine restrictions at various levels cannot be underestimated. Numerous 

publications on the topic of SC management confirm the active ubiquitous use of digital 

technologies to improve the efficiency and survival of business in the face of disruptions in 

global and local SCs.

The field of SC management has evolved rapidly, driven by factors of globalization, innovation, 

sustainability, and technology. Qualitative research has been carried out in related academic 

studies. While many of the activities affecting the logistics performance, such as international 

infrastructure, trade corridors, rules, and services, have already been thoroughly analyzed by 

many researchers, assessing the role of ICT in improving efficiency and rebuilding SCs has gained 

new relevance as the coronavirus pandemic, closed borders, increased sanitary and hygienic 

requirements, and quarantine measures of various levels of severity destroyed many logistics 

chains, both transnational and local, that had been built over the years. As a result of this study, it 

can be concluded that the importance and prospects of the use of ICT are increasing in advanced 

economies, where digitalization allows achieving high efficiency indicators and restoring SCs.

The results of this study evidence that countries with a high level of economic development 

showed higher indicators of the efficiency of logistics systems and digital transformation. 
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Thus, the study has shown that the role of ICT in improving the efficiency of SCs becomes 

significant in favorable economic conditions in a country, and during crisis periods, the role 

of ICT increases significantly and contributes to the restoration of SCs and the survival of the 

business as a whole.

Relying on the paradigm of using ICT for doing business, modern enterprises can not only 

survive in the conditions of the coronavirus pandemic but also gain competitive advantages by 

actively shaping a new virtual environment and creating a new structure for cooperation and 

business in a new digital environment. Investment in digital infrastructure is now seen as a key 

condition for the survival and sustainable development of enterprises of all sizes.

The results of this study can be used by CEOs of enterprises of various levels in formulating 

the strategies and tactics of corporate development, including crisis management. Research 

methods and data can be applied by scholars to further research on the impact of ICT on the 

recovery and efficiency of global and local SCs, including updated data that take into account 

the impact of the coronavirus pandemic on the indicators used in this study.

The current research is limited to pre-crisis data. The study leaves room for further research 

on the impact of ICT on SC recovery and efficiency, including based on data showing the 

impact of the COVID-19 pandemic on the economic and other indicators of the countries used 

in the current study.
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Introduction

How should a rational investor measure the risk of stock market investments? The search 

for an answer to this question became the major task in financial economics and that led 

to the development of Capital Asset Pricing Model (CAPM) which become the centre piece in 

modern finance textbooks. The CAPM decompose risk valuation into risk size (risk premium) 

and risk price (beta*). According to CAPM the required rate of return on a company’s stock (or 

the cost of equity capital) depends on three components among which the stock’s equity beta 

which measures the risk of company’s stock relative to the market risk; or putting it differently, 

the risk each dollar invested in equity i contributes to the market portfolio. CAPM predict low 

beta stocks should offer low stock returns and higher beta stocks should offer higher stock 

returns. This imply stocks with higher risks should yield higher returns to compensate for the 

additional risk borne. 

An appropriate specification of time-varying volatility depends on what empirical regularities 

the model should capture. Some important regularities for asset returns volatility include the so-

called “volatility clustering” phenomena which refers to the situation of large change of asset 

returns followed by large change of either sign, and small changes followed by small changes. 

Also another related phenomena is the “leverage effect” which refers to the different response 

of volatility to bad news as compared to good news. To account for these type of asymmetric 

effect of news on traded asset returns’ volatility in this paper Glosten, Jagannathan, and Runkle 

[11] specification of GARCH model is adopted. GJR-GARCH specification separates the effect 

of negative news on volatility from that of positive news.

While there is a considerable amount of research in this area for industries in developed nd 

in some emerging stock markets, Mckenzie et al [15] for U.S., banks; Brooks, Faff, and Aritt [3] 

for Australian financial sector; Faff, Hillier, and Hillier [13] for U.K., industry portfolio; Yu [17] 

for New Zealand, Moonis and Shah [16] for Indian Market, and Kanwer [14] for Karachi Market. 

The relevance of the current research stems from the observation that portfolio managers 

need constantly update and re-estimate the relationship between risk factors and returns, 

contrary to traditional application of CAPM that assumes constant beta coefficients. 

As a result, Adrian and Franzoni [1], Mumtaz and Theodoridis [20]; Casarin et al. [4]; 

and Pacifico [21], suggest that models without time-varying beta coefficients fail to capture 

investors’ risk aversion characteristics and may lead to inaccurate estimates of risk dynamics. 

Similar work on GCC and less developed stock markets is lacking. The main purpose of the 

current research is to assess time-variability of beta coefficients in Saudi and Kuwait stock 

markets using data on six key sectors in both countries. This paper contributes to the existing 

literature by taking into account leverage effect, and skewed-fat-tailed aspects of volatility 

when estimating beta coefficients. 

The reminder of the paper is structured as follows. The next sections include methods, 

results, and conclusions. 

* Systematic or systemic risk is the overall economy wide risk that cannot be avoided via diversification strategy.
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Materials and methods

Although the simple GARCH specification is widely used in the empirical research of finance, 

there are substantial evidences that volatility of asset returns characterized by time varying 

asymmetry (Glosten, Jagannathan and Runkle [11]). As a result, to avoid misspecification of the 

conditional variance equation, a leverage term in the GARCH specification is included. The 

GARCH-type specification introduced by Glosten, et al, [11] allows a quadratic response of 

volatility to news with different coefficients for good and bad news, but maintains the assertion 

that the minimum volatility will result when there is no news*. Given the capital market model 

specified as follows:

 

where R
mt 

is the return on market portfolio, and R
it
 is the return on sector i, and ηi and βi are 

the associated portfolio mean, and beta respectively.

Beta coefficient in (1) reflect the sensitivity of industry return to change in market return. 

f(.) is the density function of the standardized residuals, z
t
, where E(z

t
) =0, v(z

t
) =1, and ω is a 

vector of the parameters reflecting skewness and kurtosis parameters. In GARCH-type models 

the variance covariance matrix of the different portfolios and the market index returns are not 

constant over time. In this case Beta defined as:

 

so that equation (1) becomes,

One approach to estimating βit
GARCH is to estimate conditional covariance, cov(R

it
R

mt
) and 

conditional market variance v(R
mt

). Adopting asymmetric GARCH- type model the problem can 

be reduced to estimating the following specifications of variance and covariance equations:

where I denotes indicator function taking on the values of 1 when e
t-i 

> 0, and 0 otherwise. 

* Any selection of an appropriate ARCH/GARCH model requires having a good idea of what empirical regularities the 
model should capture. Among documented other regularities in the literature are thick tails that characterize asset 
returns, and volatility clustering, which refers to the phenomena that large changes in volatility tend to be followed by 
large changes of either sign, and small changes to be followed by small changes.
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The threshold ARCH (TARCH) model of Zakoian [18] corresponds to equation (4) with 

λ = 1, whereas GJR–GARCH – type specification treats equation (4) with λ = 2, to allow for 

quadratic response of volatility to news with different coefficients for good and bad news, while 

maintaining the possibility that minimum volatility occur when there is no news. Similarly, the 

variance of market portfolio from equation (4) hold with the change of the subscript from i to m.

The situation that α+ > 0 captures the asymmetric relationship between news (e
t
) and 

volatility. For example, when e
it–j

 then I=1 and the conditional variance becomes, 

and when   then I=0 and the conditional variance becomes

Therefore, the negative news result in a variance level different from that associated with 

positive news. This type of investors behavior imply risk aversion attitudes depend on the 

magnitude of risk investors expecting to face. 

Given that the error terms, in (4) are conditional means; namely R
it
=e

it
, R

mt
=e

mt
. Then the 

conditional covariance of industry and market portfolio can be computed by:

 

where is ρim the correlation coefficient between R
it
 and R

mt
.

It is well documented that even asymmetric GARCH models fail to fully account for 

skewness and leptkurtosis of high frequency financial time series when they are assumed to 

follow normal or symmetric student’s t-distributions. This has led to the use of asymmetric non-

normal distributions to better specify conditional higher moments. An important candidate in 

this respect is Hansen’s [19] distribution. Despite other distributions that allow for skewness 

and excess kurtosis we choose Hansen’s distribution due to its simplicity and its superiority in 

empirical performance.

Given the standardized errors                     , with mean zero and variance one, then Hansen’s [19] 

autoregressive conditional density model with skewed error terms specified as:
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Specification of conditional distribution of the standardized residuals, Z
t
, in equation (6) is 

determined by two parameters, Kurtosis (θ) and the skewness parameter (ø).The two parameters 

are restricted to θ > 2 and –1 < ø < 1. When ø = 0 the skewed t-distribution tend to symmetric 

t-distribution, and when θ → ∞, tend to standardized normal distribution. 

Hansen’s skewed t-distribution is fat tailed, and skewed to the left (right) when ø is less 

(greater) than zero. Similar to the case of Student’s t-distribution, when θ > 2. Hansen’s skewed 

t-distribution is well defined and its second moment exist, while skewness exist if ø > 3 and 

kurtosis is defined if θ > 4.

Results

Data employed in this study are daily stock price indices related to five key sectors beside 

the aggregate stock indices for each of Saudi Arabia and Kuwait stock markets. The sample 

period covers from December-6-2011 to January-9-2020, including 2000 observations. The 

sectors included in this study are, banks; food; industrial; real estate; and the service sectors. 

Results in tables (1&2) indicate that all sectors in the two markets yield positive mean returns. 

The high values kurtosis statistics indicate the stock price returns distribution is characterized 

by high peakness (fat tailedness). The negative skewness results indicate that Saudi and Kuwait 

portfolio industry exhibit a higher probability of a negative returns, which is similar to the case 

in some developed and emerging markets as indicated by Harvey and Siddique (1999). The 

Jarque-Bera (JB) test statistics for both markets provides clear evidence of rejecting the null-

hypothesis of normality for the unconditional distribution of the daily stock price changes for all 

sectors. The sample autocorrelation statistic indicated by Ljung-Box, Q statistic, show the Q(5) 

test statistic reject the null hypothesis of uncorrelated price changes for five lags for all sectors 

in both markets. The high values for Q2(5) test statistic in both markets suggest that conditional 

homoskedasticity can be rejected for all sectors. To test the presence of hetroskidasticity more 

formally the LM test is employed. Results of LM statistics for ARCH (1) and ARCH (5) error 

terms confirm the significance of ARCH effects in the data.

Table 1
Summary statistics of stock returns of Saudi stock market (log differenced)

Banks Sector Food Sector
Industrial 

Sector
Real Estate 

Sector
Service 
Sector

Market 
Index

Mean 0.9E-1 0.7E-3 0.8E-3 0.5E-3 0.2E-1 0.1E-2

Skewness -16.2 -23.1 -10.3 -11.6 -16.1 -18.1

Excess kurtosis 74 54 25 87 68 60

JB test (p-value) 8851 (0.00) 7480 (0.00) 1349 (0.00) 8364 (0.00) 9212 (0.00) 6523 (0.00)

Q(5) (p-value) 265 (0.00) 134 (0.00) 657 (0.00) 289 (0.00) 567 (0.00) 123 (0.00)

Q2(5) (p-value) 235 (0.00) 541 (0.00) 871 (0.00) 456 (0.00) 790 (0.00) 267 (0.00)

LM ARCH(1) (p-value) 89 (0.00) 0.60 (0.47) 234 (0.00) 12.1 (0.01) 45.4 (0.00) 45.0 (0.00)

LM ARCH(5) (p-value) 154 (0.00) 432 (0.00) 678 (0,00) 567 (0.00) 321 (0.00) 356 (0.00)
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Table 2
Summary statistics of stock returns of Kuwait stock market (log differenced)

Banks Sector Food Sector
Industrial  

Sector
Real Estate 

Sector
Service 
Sector

Market 
Index

Mean 0.12E-1 0.5E-2 0.1E-2 0.3E-4 0.9E-1 0.8E-2

Skewness -11.2 -25.1 -16.3 -10.6 -14.1 -12.1

Excess kurtosis 84 59 28 77 58 65

JB test (p-value) 1885 (0.00) 2748 (0.00) 5134 (0.00) 1836 (0.00) 2921 (0.00) 5652 (0.00)

Q(5) (p-value) 262 (0.00) 130 (0.00) 659 (0.00) 285 (0.00) 562 (0.00) 120 (0.00)

Q2(5) (p-value) 835 (0.00) 741 (0.00) 971 (0.00) 156 (0.00) 290 (0.00) 967 (0.00)

LM ARCH(1) (p-value) 56 (0.00) 19 (0.01) 123 (0.00) 15 (0.02) 38 (0.03) 51 (0.00)

LM ARCH(5) (p-value) 154 (0.00) 432 (0.00) 678 (0,00) 567 (0.00) 321 (0.00) 356 (0.00)

 

Estimation of beta coefficients based on conditional volatility of stock returns, assuming 

asymmetric GARCH specification under Normal distribution (GJR-N); and Skewed 

t-distribution (GJR-skt) of error terms for each of the two markets reported in tables (3&4). 

Tables (A1-A4) in the appendix include estimation results of the parameters of equations (4), 

(6), and (7) for each of the two markets. The significance and positive sign of the volatility 

parameter (δ) for all sectors in the two markets indicate evidence of volatility persistence in 

both markets. The significance of the asymmetry coefficient (α+) for the Normal distribution 

for all five sectors in the two markets is an indication that positive shocks (or good news) 

have more significant effect on volatility than bad news. However, the response of each 

sector in the two markets to bad news differ from one sector to another in each of the two 

markets. That is to say, negative shocks in industrial, real estate, and service sectors in the 

two markets better captured by skewed-t-distribution, as skeweness and kurtosis parameters 

are significant factors in analyzing the impact of negative news on volatility of these sectors. 

This result imply that while there is evidence of leverage effect, it seems conditional on the 

size of the expected effects on portfolio returns. For example, since investors in equity seek 

short term profit gains they always care about the good news, but the bad news as it is not 

frequent, it is assessed on its expected size effect before considering hedging aspect, because 

it incur additional cost. 

Results of the skewed t-distribution also indicate significance of the Kurtosis coefficient 

(θ) for all sectors in the two markets, implying that fat-tailed student t-density is needed to 

fully model the distribution of return. Despite the significance of the Kurtosis coefficient (θ) 

for all sectors, the log-likelihood values strongly suggest that the Normal distribution (GJR-N) 

outperform, the skewed-t distribution GARCH/ARCH model. 

When looking at the range of variation of beta coefficients it become apparent that both 

models support evidence of time-varying beta values for all sectors. Based on the Normal 

distribution results, Beta values for Banks, Food, and Service sectors in both markets exhibit 

wider range of variation compared to the other two sectors. The other two sectors, Industry 

and Real estate, show relatively stable variation of betas. When comparing return values 

in tables (1& 2) with the range statistics in table (3 & 4) (under the Normal distribution) we 
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conclude a modified version of CAPM prediction that is portfolios with wider range of beta 

variations expected to yield higher return values.

Table 3
Beta Coefficients of Saudi stock indices

Sectors GJR-GARCH | Normal dist. GJR-GARCH | Sk-t dist.

Banks
(low/high)
Range
ρ

1.21
(0.18/22.1)
21.8
0.88

4.56
(0.14/5.26)
5.12
0.91

Food
(low/high)
Range
ρ

0.10
(0.02/8.1)
8.0
0.78

3.12
(0.5/4.87)
4.37
0.88

Industry
(low/high)
Range
ρ

2.79
(0.60/3.90)
3.30
0.71

5.4
(0.20/3.8)
3.6
0.73

Real Estate
(low/high)
Range
ρ

0.14
(0.06/0.74)
0.6
0.77

2.12
(1.10/5.17)
4.1
0.98

Service
(low/high)
Range
ρ

0.79
(0.28/6.1)
5.9
0.88

3.04
(0.13/3.77)
3.6
0.76

Note: The first row entries are mean values of Betas. Range statistics refer to the difference between high and 
low values. ρ denotes correlation coefficient between volatilities of market index and sector portfolio. 

Table 4
Beta Coefficients of Kuwait stock indices

Sectors GJR-GARCH | Normal dist. GJR-GARCH | Sk-t dist.

Banks
(low/high)
Range
ρ

2.50
(0.16/22.1)
21.9
0.89

3.76
(0.41/4.47)
4.1
0.78

Food
(low/high)
Range
ρ

0.57
(0.01/7.1)
7.1
0.88

3.08
(0.7/4.97)
4.2
0.98

Industry
(low/high)
Range
ρ

0.68
(0.51/1.81)
1.30
0.70

2.5
(0.12/4.8)
4.7
0.82

Real Estate
(low/high)
Range
ρ

0.71
(0.16/1.76)
1.6
0.81

1.72
(1.17/4.17)
3.0
0.75

Service
(low/high)
Range
ρ

0.76
(0.40/8.1)
7.6
0.90

1.50
(0.13/3.73)
3.6
0.89

Note: The first row entries are mean values of Betas. Range statistics refer to the difference between high and 
low values. ρ denotes correlation coefficient between volatilities of market index and sector portfolio. 
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To verify which model better fit the data set, the predictive ability performance and the log-

likelihood criterias employed. Root Mean Square Error (RMSE) and Diebold-Mariano (1995) 

test results included in table (5 & 6), indicate that the GJR-Normal distribution model yield 

the lowest values of the RMSE loss functions for all sectors compared to GJR-sk-t distribution 

specification of volatility. DM test statistic results confirm that the predictive power of the two 

models are significantly different for all sectors; implying that GJR-Normal distribution model 

yield superior forecast performance for forward-looking beta values.

Table 5
RMSE Loss functions and Diebold & Mariano test Saudi market

RMSE Loss Functions | GJR-N GJR-sk(t) D&M statistic

Banks | p-value 0.001 0.005 3.68 (0.00)

Food | p-value 0.003 0.007 3.21 ( 0.00)

Industry | p-value 0.001 0.10 5.37 (0.00)

Real estate | p-value 0.004 0.009 8.8 (0.00)

Service | p-value 0.006 0.011 3.05 ( 0.00)

Note: The loss functions are based on five days ahead forecast errors.

Table 6
RMSE Loss functions and Diebold & Mariano test Kuwait market

RMSE Loss Functions | GJR-N GJR-sk(t) D&M statistic

Banks | p-value 0.004 0.025 3.12 (0.00)

Food | p-value 0.002 0.008 4.01 ( 0.00)

Industry | p-value 0.009 0.01 4.3 (0.00)

Real estate | p-value 0.007 0.09 6.9 (0.00)

Service | p-value 0.006 0.009 3.55 ( 0.00)

Note: The loss functions are based on five days ahead forecast errors.

Conclusion

In this paper time-varying beta estimates for major key sectors in Saudi Arabia and Kuwait 

capital markets are explored. To account for the asymmetric effect of news on volatility of 

asset returns Glosten, Jagannathan, and Runkle (1993) specification is adopted under two 

alternative assumptions about stock returns distribution, the Normal distribution (GJR-N) and 

skewed t-distribution (GJR-sk) specification. Based on forecasting performance and on log-

likelihood values, the evidence generated in this paper overwhelmingly supports GJR-Normal 

distribution specification over GJR-skewed t-distribution specification. The result in the paper 

support evidence of time-varying beta coefficients for all sectors included in the study. From 

the results of the two specifications of conditional volatility it is evident that the size and the 
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range of beta variations are sensitive to skewness and tail distribution of asset returns. An 

important policy implication of time-varying beta evidence is that portfolios with wider range 

of beta variations expected to yield higher return values and those with lower range of beta 

variations yield lower returns. In this new context risk is no longer is a point estimate as in the 

case of the standard CAPM model, but it is a range of beta variability.
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Appendix

Table 1
GARCH(1.1)/ARCH(q) Saudi stock market*

Banks | GARCH(1,1) Food | ARCH(1) Industry | ARCH(1)

GJR-t
skew

GJR-
normal

GJR-t
skew

GJR-
normal

GJR-t
skew

GJR-
normal

ω (p-value) 0.31 (0.00) 0.13 (0.00) 0.05 (0.00) 0.01 (0.00) 0.09 (0.00) 0.01 (0.00)

δ (p-value) 0.86 (0.00) 0.12 (0.00) 0.09 (0.02) 0.51 (0.00) 0.48 (0.00) 0.41 (0.00)

α+ (p-value) 0.01 (0.64) 0.06 (0.00) 0.22 (0.30) 0.01 (0.00) 0.08 (0.60) 0.09 (0.00)

α– (p-value) 0.07 (0.55) -0.10 (0.69) -1.5 (0.79) 0.71 (0.18) 0.10 (0.00) -0.40 (0.91)

ø (p-value) 0.56 (0.25) -- 0.78 (0.66) -- 0.87 (0.76) --

θ (p-value) 1.97 (0.00) -- 0.92 (0.00) -- 1.91 (0.00) --

LnL 1204 3131 2956 5388 1161 1864

*The lag parameters (p, q) determined based on stationarity restrictions. An examination of the coefficients 

in GARCH specification in table 1 and 2 reveals that h
it
 for Banks, Industrial, Real Estate, and Service sectors 

follow stationary ARCH(1), whereas Food sector follows ARCH(3); that is, the condition |αi| < 1 is satisfied 

for all sectors. Results in table 1 also reveals market portfolio index follows GARCH(1,1) process, and the 

stationarity conditions, [α1 > 0, δ > 0, (α + δ) < 1], are satisfied.

Table 2
GARCH(1.1)/ARCH(q): Saudi stock market

Real estate | ARCH(1) Service | GARCH(1,1)

GJR-t 
skew

GJR- 
normal

GJR-t 
skew

GJR- 
normal

ω (p-value) 0.01 (0.00) 0.08 (0.00) 0.01 (0.00) 0.08 (0.00)

δ (p-value) 0.41 (0.00) 0.39 (0.00) 0.13 (0.00) 0.10 (0.00)

α+ (p-value) 0.72 (0.30) 0.43 (0.00) 0.01 (0.60) 0.60 (0.00)

α– (p-value) 0.60 (0.00) -0.30 (0.99) 2.3 (0.00) -1.20 (0.99)

ø (p-value) 0.91 (0.15) -- 0.89 (0.16) --

θ (p-value) 2.7 (0.00) -- 1.21 (0.00) --

LnL 2753 4233 2172 2812
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Table 3
GARCH(1.1)/ARCH(q) Kuwait stock market*

Banks | GARCH(1,1) Food | ARCH(1) Industry | ARCH(1)

GJR-t 
skew

GJR- 
normal

GJR-t 
skew

GJR- 
normal

GJR-t 
skew

GJR- 
normal

ω (p-value) 0.01 (0.00) 0.10 (0.00) 0.01 (0.00) 0.11 (0.00) 0.01 (0.00) 0.02 (0.00)

δ (p-value) 0.16 (0.00) 0.02 (0.00) 0.19 (0.02) 0.21 (0.00) 0.08 (0.00) 0.11 (0.00)

α+ (p-value) 0.11 (0.64) 0.26 (0.00) 0.12 (0.30) 0.08 (0.00) 0.01 (0.60) 0.01 (0.00)

α– (p-value) 0.01 (0.15) -0.13 (0.19) -1.1 (0.29) 0.91 (0.38) 0.20 (0.00) -0.10 (0.21)

ø (p-value) 0.16 (0.21) -- 0.38 (0.61) -- 0.57 (0.26) --

θ (p-value) 1.37 (0.00) -- 0.32 (0.00) -- 1.01 (0.00) --

LnL 9209 5130 1957 4385 2160 3861

*The lag parameters (p, q) determined based on stationarity restrictions. An examination of the coefficients 
in GARCH specification in table 3 and 4 reveals that h

it
 for Banks, Industrial, Real Estate, and Service sectors 

follow stationary ARCH(1), whereas Food sector follows ARCH(3); that is, the condition |αi| < 1 is satisfied 
for all sectors. Results in table 1 also reveals market portfolio index follows GARCH(1,1) process, and the 
stationarity conditions, [α1 > 0, δ > 0, (α + δ) < 1], are satisfied.

Table 4
GARCH(1.1)/ARCH(q): Kuwait stock market

Real estate | ARCH(1) Service | GARCH(1,1)

GJR-t 
skew

GJR- 
normal

GJR-t 
skew

GJR- 
normal

ω (p-value) 0.03 (0.00) 0.01 (0.00) 0.08 (0.00) 0.09 (0.00)

δ (p-value) 0.21 (0.00) 0.79 (0.00) 0.43 (0.00) 0.12 (0.00)

α+ (p-value) 0.12 (0.20) 0.33 (0.00) 0.51 (0.20) 0.10 (0.00)

α– (p-value) 0.50 (0.00) -0.10 (0.91) 0.3 (0.00) -2.20 (0.90)

ø (p-value) 0.51 (0.65) -- 0.49 (0.19) --

θ (p-value) 1.7 (0.00) -- 0.21 (0.00) --

LnL 9753 9233 8172 7812
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Introduction

The socio-economic development of states is largely determined by the degree of rationality 

of the use of natural resources located in a given territory. To this day, humankind is 

focused on ensuring its well-being at the expense of and with the help of natural resources.

The experience of the mature economies of the world has demonstrated the significant 

potential of market-based methods for managing natural resources, but the problem has not been 

solved yet. For example, in modern conditions, the final product output is 2% of the process 

weight. In each individual case, it is necessary to consider the situation, that is, the composition 

and structure of the region's natural resources, the economic potential of the territory, the 

reproductive structure, as well as the state of the system of socio-economic relations.

The inherent characteristic of today is that the economic mechanism of territorial management 

should be built so that each level of production, structural formations of the region, each 

type of attracted resources, and their combination ensure the sustainability of the territorial 

organization development.

Currently, there is no comprehensive agreed mechanism for the implementation 

of existing opportunities. This is especially true for the problem of a more complete 

accounting of the economic and environmental component in the theory and practice of 

the development of the region.

The current stage of development objectively requires effective scientific and practical 

approaches to solving the problems of harmonizing the economy and human-nature interaction. 

These circumstances determine the relevance of the topic of the article.

The purpose of the research is to analyze the socio-economic aspects of the rational use of 

natural resources.

Source analysis

The protection and rational use of natural resources and the environment presuppose the 

preservation of the productivity of nature and the possibilities for its expanded use [1].

Forest natural resources are classified as renewable biological resources. Wood is the 

main product obtained from the use of forests. However, apart from wood, a variety of 

non-wood (side) resources can be obtained from forests: berries, forest mushrooms, nuts, 

fruits, medicinal herbs, etc.

As noted by Koryakina et al. [2], the procurement and processing of wild food resources are 

promising areas for the rational use of natural resources in the Far East.

According to Amir [3], the traditional assumption that society only benefits from the 

destruction of renewable resources is erroneous. Despite the fact that their internal rate of 

renewal is higher, however, it is lower than the rate of social preferences. The author proves 

that deforestation is never socially optimal.
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It is worth noting that the rate and volume of human use of natural resources are increasing 

exponentially.

As rightly noted by Kiselyov et al. [4], deforestation and the construction of dams on rivers 

could negatively affect climate change on Earth in the future. As a result, humanity faces the 

problem of survival on Earth, associated with the need for rational use of natural resources and 

their timely reproduction as a key factor in its economic development.

Luneva [5] reveals that rational use of natural resources can be considered 

simultaneously as one of the goals and as a principle of natural resource branches of 

law, and the right of rational use of natural resources – as a system of legal norms within 

the relevant branches of law.

Moreover, the author [6] proposes a distinction between the rational and sustainable use of 

natural resources in land law. The proposed distinction makes it possible to overcome the legal 

uncertainty in bringing to administrative responsibility and in the forced termination of rights 

to land plots for failure to comply with mandatory measures to improve land.

The authors [7] studied the experience of legal regulation of economic mechanisms for 

ensuring the rational use of natural resources in the countries of the European Union, the 

United States of America, Great Britain, Canada, and other foreign countries, in particular: 

the expediency of introducing the tax incentives for economic activities of the entities using 

advanced technologies that promote the reduction of the negative impact on the environment 

was defined; the expediency of using an extensive taxation system, i.e. by stepping up the 

introduction of direct taxes paid directly by users of natural resources, was substantiated; the 

possibility of including payments for obtaining the relevant special permits (licenses), which are 

issued not only for the use of natural resources but also for activities related to environmental 

pollution, was defined.

Materials and methods

The research materials include the data from publications of the periodicals Problems in 

Economics, Journal of Bioeconomics, Ecological Law, Lex Russica, Baltic Journal of Economic 

Studies, European Journal of Law and Economics, Environmental and Resource Economics, 

Review of Agricultural, Food and Environmental Studies, Society & Natural Resources, 

Journal of Chinese, Governance and others, as well as conference proceedings (E3S Web of 

Conferences), educational publications and analytical materials.

Results

The production process is considered by modern economic science as a process of human-

nature interaction. Natural resources are actively used in modern production as the main 

component of nature.
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If one considers the entire existing world, all its socio-economic formations from 

the standpoint of the natural and the artificial, then social production is an artificial 

part of it. However, this does not mean that the artificial can exist in isolation from 

the natural [8].

Obviously, "natural" and "artificial" parts in the world must be balanced, like everything else 

in any system. Their mutual influence should not be antagonistic. The implication is that social 

production, as a significant part of the artificial, should not have a destructive effect on the 

natural. Otherwise, the "natural-artificial" system will resist destruction to some extent, which 

is characteristic of any systems. However, systems can also collapse, because they have such 

a feature among other things.

Considering the social system from this point of view, one can conditionally represent it 

as consisting of two main parts – an ecological subsystem and an economic subsystem. The 

ecological subsystem will be represented by the nature surrounding humans and by humans 

themselves, with their intellectual, spiritual, physical qualities. The economic subsystem will 

include production itself, exchange, consumption, and a complex of scientific and technical 

support for production [9]. The main problem of the development of the social production 

system will be the harmonization of these subsystems. The ecological subsystem for its stable 

state requires as little human intervention as possible. The development of the economic 

subsystem, on the contrary, requires intensive production activity, which ultimately is always 

associated with nature, that is, with the removal of its components from the natural environment, 

and therefore, the imbalance of the ecological system.

To prevent this contradiction in the development of these subsystems from becoming 

antagonistic, it is necessary to determine the driving factor in the development of the economic 

system. In the authors’ opinion, such is the economic interest, since it contains the goal of 

the economic system development in a concentrated form [10; 11]. The establishment of the 

basis for the development of the economic system makes it possible to focus the study of the 

problem of harmonizing the ecological and economic subsystems of social production on 

economic interests.

Most countries of the world achieve economic interest using market methods. The market, 

as a part of the economic system, is an artificial system, and the main problem of any artificial 

system is the problem of regulation.

In the market system, humans play two roles – a role of a participant, an element of the market 

system, and a role of an exogenous factor, its regulator. The state, as a public establishment, 

as a system, will strive to use subjects as elements of its system, i.e. like "cogs" and "gears", 

and this is a completely normal process for the system. At the same time, business entities, as 

individuals, tend to have independent goals. That is, there is a problem of the "private" and the 

"public", the problem of the unity and struggle of opposites of the social and biological human 

essence. There are two market regulators that will be in opposition to each other. After all, 

the interests of an individual subject rarely fit into the “Procrustean bed” of state interest [12]. 

Therefore, the essence of the problem will be in what case and in what quantitative ratio to 

apply one or another factor of regulation of the market system.
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It is known that the market self-regulation mechanism often fails to cope with undesirable 

phenomena in the economy. In the scientific literature [6], it is said in this regard: "Sometimes 

market mechanisms not only do not eliminate but, on the contrary, are capable of aggravating 

undesirable phenomena in the economy." Therefore, this mechanism is defective. A complete 

mechanism, i.e. a system, according to the provisions of the theory of systems, clearly performs 

the functions assigned to it. Hence, it can be concluded that some element is missing for the 

present mechanism of the system's functioning. This element is the state regulation, because 

it is it that provides (by functional purpose) the combination of personal and public interest in 

the state system.

Thus, state regulation must be considered one of the main elements of the market. This is 

an important principled provision, especially in the problem of harmonizing the economic 

and ecological systems. It is necessary to revise the criteria for assessing the profit from certain 

economic activities. In economics, production results are characterized by many indicators. 

The gross national product (GNP) and its modification – the gross domestic product (GDP) 

at the macro level, as well as profit at the micro level, are the main ones. However, despite 

the difference in the scale of production and indicators that characterize it, the results of both 

macro- and microeconomics depend on the optimal use of production factors [13; 14].

At the same time, the use of production factors in a market economy based on private 

benefits is different at the micro and macro levels. At the micro level, that is, at the level 

of enterprises, producers of products and services calculate the economic efficiency of only 

those factors of production that they directly control. The production costs include the costs 

of materials, energy resources, labor costs, services, etc., that is, only those costs that the 

producer has incurred within the framework of the enterprise. However, very often the actual 

costs of production factors in many enterprises are much higher than what they are believed 

to be. When producing a certain product, an enterprise cares little how much and what kind 

of emissions it produces into the atmosphere, whether the soil cover is disturbed and to what 

extent, whether the workers of this enterprise are provided with medical care, etc., but after all, 

harmful emissions, lack of medical care affect people's health reducing their labor potential. 

That is, the labor costs in the production of products in this case will include not only those 

that were counted at this enterprise as part of the cost price, but also indirect ones, which 

caused a decrease in the total labor potential not only at this enterprise but also outside it. The 

same situation will be, for example, at a logging enterprise, which, as a rule, does not care 

much about the growing young forest growth. However, powerful technology often destroys 

not only young forest vegetation but also the weak soil cover of the forest, which takes 20 years 

or more years to restore in the northern regions of Russia [15].

The profit should be estimated taking into account the losses to the environment, the 

compensation of which is associated with material costs, often very significant. However, 

these costs are not taken into account, and, moreover, they are not even provided for when 

calculating profits, and the procedure for redistributing funds from polluting enterprises to 

restore the disturbed ecological balance in each specific case is not determined. Thus, the 

expenses of an enterprise as a part of the cost of its products, as a rule, do not take into 
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account all kinds of additional costs. However, in accordance with the law of conservation 

of energy, these costs are manifested. They will be accumulated on the macro level, that is, 

they will determine the GDP, reducing it. The proposed logical dependence of the results of 

production on its factors fits well into the previously defined target functions of public and 

private economic interest. Obviously, the profit received by enterprises will not objectively 

show the efficiency of their production [16]. It will always be higher than it really is.

The comparison of the production efficiency of an individual enterprise within the country 

and the production efficiency of the country as a whole, as micro and macro levels, can be 

continued further by comparing a single country and the world system of countries as a whole. 

In this case, the country will act as the micro level and the entire world system of countries 

will act as the macro level. It is likely that in this case, too, the receipt of the country's GNP 

may not correspond to the costs of production factors, if part of the costs when using them is 

a burden on other countries. Likewise, the efficiency of their production will be distorted. It 

will be overestimated, since this country did not consider additional production costs, hidden 

production costs, which can be called external in relation to this country. Only internal 

production costs were taken into account, which took place directly during the creation of the 

GNP of a given country [17].

The market system of relations, in which agricultural land turns into a production factor, 

requires a new approach to its economic content as a means of production. The influence of 

capital can also be negative for soil fertility. To prevent this from happening, there must be 

not only public control but also an economic mechanism for preserving soil fertility. In the 

authors’ opinion, the introduction of depreciation charges on agricultural land may be one 

of its elements. Indeed, the cost of agricultural products currently does not include the costs 

of maintaining soil fertility [18–20]. However, they exist actually! Therefore, they should be 

included in the cost of agricultural products along with the item "Costs for the maintenance of 

equipment" and others.

Conclusions

1. Currently, the development of the ecological system is inseparable from the economic 

one. This implies a unified ecological and economic system, in which ecological and economic 

complexes are the subsystems.

2. The ecological-economic system normally develops with two components: a) economic 

interest, b) state (public) regulation. Ignoring any of these factors, especially both, leads to the 

destruction of this system.

3. It is required to change the methodological and methodological approaches to 

determining the economic efficiency of production, taking into account its impact on the 

natural environment.
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Introduction. In shaping a strategy for the socio-economic 
development of countries and enhancing the level and quality of life 
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The purpose of the article – to analyse data on the provision of 
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analytical materials) was used, as well as a descriptive statistical 
analysis of data from the World Health Organisation, the United 
Nations, and the World Bank.

Results. The country rating of the world in terms of the health 
care system effectiveness, in which the leading positions are taken by 
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reach nearly $240 billion by 2023, an increase of 9–12%. Spending 
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care system is the development of the health insurance system, the 
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Introduction

Normally, crisis phenomena in the economy and the subsequent market transformations 

lead to a change in the existing social protection concept for inhabitants or the creation of 

a new one. The ways of creating and establishing a social protection system are primarily based 

on the imperative of the time, the created level of the society’s socio-economic development, 

the existing systems of medical and social protection of citizens, and the emerging socio-

political activities of the state.

Global trends in the development of the social sphere of the knowledge society determine 

the need for development and health care. The emergence of a new economy also leads 

to changes in management in various areas including healthcare. The health care system 

development level can be assessed based on the analysis of the number and level of health 

institutions, the percentage of deaths from diseases, and the availability of innovations [1].

In order to develop the health care system at the present stage, an obligatory element for 

every health institution to operate is the introduction of measures aimed at increasing their 

operational efficiency [2]. Health institutions, which have switched to such a management 

tool, have managed to significantly increase the key performance indicators in their activities.

Methods

The research is based on general scientific methods of analysis and synthesis, statistical 

methods of comparative analysis, comparative historical methods.

The data from such periodical publications as The Lancet Global Health, Health Services 

Research, Social Indicators Research, BMC Health Services Research, The Review of Black 

Political Economy, BMC Medical Education, Journal of the American Medical Association, 

International Journal for Equity in Health, Journal of Public Health Policy, etc., as well as 

conference materials (E3S Web of Conferences), educational publications and analytical 

materials, were used as materials for the research.

The analysis methodology is based on the research into the health care system development 

highlights, such as the number of doctors of all specialties, including oncologists, the incidence 

rate, the average salary of doctors and employees of health institutions, etc. in 2019–2021.

Source analysis

Over the past decades, the health and social well-being of the population has become 

essential. Governments, public or private organisations, with both political and social 

measures, are trying in every possible way to find effective levers of influence on 
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individual and public health, social security in order to improve its condition. Pandemics 

and infectious diseases pose a threat to countries and increasingly require an immediate 

response from national health systems.

Health and well-being contribute to economic and social progress and, in turn, economic 

security and social cohesion are two key health determinants [3].

Because the economic and social consequences and benefits of health systems are poorly 

understood, they are often overlooked in major development processes and investment 

decisions at the local, national, and European levels. Instead, the main discussion focuses 

on the cost of health systems; and as a result, in many countries, public health spending is 

questioned and at risk of falling.

International social non-governmental organisations are increasingly involved in addressing 

health challenges, which play the role of global parties involved in public health policies. 

However, the implementation of international obligations, standards, programmes, and model 

legislation for health care and social problems in specific countries largely depends on not the 

aptness of social and medical interventions but the local context, sociocultural traditions, and 

ideological preferences [4].

It is important to uphold the human right to health and social justice on the basis of multi-level 

partnerships, lobbying for favourable government policies and supporting them, developing 

appropriate recreational infrastructure, and activating communities in terms of training leaders 

and volunteers in the field of healthy and sound lifestyles. A significant drawback in the public 

health and social well-being policies is the lack of understanding by a person at all levels of the 

value of his/her own health and social well-being, the lack of conditions for shaping positive 

thinking for the preservation of such values.

Health and social welfare policies are complex phenomena determined by various and 

complex factors. In the modern context, it is based on a multifaceted and extradepartmental 

approach, since everywhere in the world health, and well-being have become a social issue 

and an area of focus of officials responsible for ensuring the health and social well-being of 

the population; moreover, this is used as an indicator of the humanisation of public relations, 

social health the whole society [4].

It is essential to formulate the health care and social responsibility policy goals, which 

consist in the development and implementation of the most effective measures aimed 

at ensuring the safety and development of the human gene pool. Now the humanistic 

orientation of the activities of the executive authorities and the subjects of the creation 

of health care and social security policies, in the present context, is embodied in the 

updated management functions. International agencies, such as WHO (World Health 

Organisation) and the World Bank, recognise the powerful role of government systems 

in health and education, measuring the economic benefits of investment in human 

capital through education, training, and professional development. At WHO, empirical 

research shows how investments made by health systems bring benefits beyond 

improved health outcomes [5].
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Health expenditures are often a significant part of national budgets and are usually one of the 

largest expenditures in the public governance sector thus providing significant opportunities 

for influencing the national economy.

Health systems make a net contribution to economic and social progress as they contribute 

to sustainable development and equitable economic growth. They achieve this by:

•	 increasing employment opportunities and implementing inclusive employment policies;

•	 improving the skills in regional and local labour markets;

•	 targeting investments in disadvantaged areas or areas with relatively low productivity;

•	 higher use of micro, small, and medium-sized enterprises in procurement;

•	 improving social cohesion in disadvantaged communities.

It has an important impact on the resulting economic, social, and human benefits how health 

systems use and invest in their resources (new technologies, human capital). By leveraging 

resources and assets in communities, and by adopting a responsible approach to employment, 

job creation, and the production of goods and services, health systems can transform local 

economies in order to benefit all.

Results

The authors list the world’s countries in terms of the effectiveness of health systems. Table 

1 presents the ranking of countries in the world in terms of the effectiveness of health systems 

based on a synthesis of data from WHO, the UN, and the World Bank [6]. The effectiveness of 

the health system according to this rating is determined on the basis of three main indicators, 

average life expectancy at birth, government spending on healthcare as a percentage of GDP 

per capita, and the cost of healthcare services per capita.

Table 1

The world’s country ranking in terms of the health system effectiveness

Rating Country
Effectiveness in 

2019, %
Life expectancy 

in 2019, %
Relative cost, %

Absolute cost, 
US dollar 

(exchange rate 
RUB 65)

1 Hong Kong 87.3 84.3 5.7 2.222

2 Singapore 85.6 82.1 4.3 2.280

3 Spain 69.3 82.8 9.2 2.354

4 Italy 67.6 82.5 9 2.700

5 South Korea 67.4 82 7.4 2.013

6 Israel 67 82 7.4 2.756

7 Japan 64.3 83.8 10.9 3.733

8 Australia 62 82.4 9.4 4.934

9 Taiwan 60.8 79.1 6.2 1.401

10 UAE 59.1 77.1 3.5 1.402
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49 Belarus 35.3 73.6 6.1 352

50
Dominican 
Republic

33.6 73.7 6.2 397

51 Brazil 32.8 75.3 8.9 780

52 Serbia 32.2 75.3 9.4 491

53 Russia 31.3 71.2 5.6 524

54 Azerbaijan 29.6 71.9 6.7 368

55 USA 29.6 78.7 16.8 9.536

56 Bulgaria 29.4 74.6 8.2 572

Source: Compiled by the authors based on the data [7].

In 2015, Russia ranked worst, and it was included for the first time by having got only 

24.3 points. The main criterion for including countries in this rating is life expectancy, 

which should be at least 69 years; therefore, Russia was included only in 2015, since it 

had had an average life expectancy much lower than necessary before. According to this 

rating, Russia is in the last five along with such countries as Serbia, Azerbaijan, the USA, 

and Bulgaria. However, compared to the 2017 estimate, Russia rose by 3 points in 2019, 

and the effectiveness itself increased by 7 points [8].

By assessing the effectiveness of health care systems around the world, one can see 

that Hong Kong has the most effective system, which is estimated at 87.3 points, which 

is higher than the system of the most ineffective system in Bulgaria by almost three 

times (29.4 points).

By analysing the ranking of countries by mortality rate (see Table 2), it can be seen that 

the Russian Federation is in the Top 10 countries with the highest mortality rate, having an 

indicator of 13.4, which is much higher than the average death rate worldwide, which is 8.6.

Table 2

Top 10 countries with the highest mortality rates

Ranking Country
Deaths/1000 

population, 2018
Deaths/1000 

population, 2020

Deaths/1000 
population by the 
profile "oncology", 

2020

1 South Sudan 19.3 7.8 2.2

2 Lesotho 15.1 13.6 2.4

3 Lithuania 14.8 13.5 2.5

4 Bulgaria 14.5 10.0 2.3

5 Latvia 14.5 14.3 2.4

6 Ukraine 14.3 13.4 2.1

7 Serbia 13.6 12.4 2.7

8 Russia 13.4 13.4 1.9

9 Afghanistan 13.2 7.5 2.5

10 Belarus 13.2 13.4 2.1

Source: Compiled by the authors.
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However, the quality of health services provided and the availability of up-to-date medical 

equipment in those countries is much higher than in Russia. Therefore, a contradictory situation 

has arisen, when against the backdrop of a large number of health specialists for treatment with 

the latest equipment, there is not enough personnel with the necessary level of professional 

knowledge and skills [9]. In addition to the above, all over the world, there is an acute issue of 

bed availability in countries; for this, the hospital bed dynamics by countries for 2021 can be 

analysed (see Figure 1).

Figure 1 Countries with the largest number of hospital beds in 2021, for 1,000 people [10]

The country with the most hospital beds is Monaco, a country and micro-state in Western 

Europe with 13.8 beds per 1,000 people. It is followed by Japan at 13.4 and North Korea at 

13.2. Belarus ranks fourth with 11.3 per 1,000 people, followed by South Korea with 10.3. 

Ukraine has 8.9, followed by Russia with 8.4 beds per 1,000 people.

Other countries, such as Canada, had 2.7 beds per 1,000 people at the time of this writing, 

based on the latest World Bank data, which ranked 67th in the list of countries for hospital 

beds per capita.

The number of inpatient oncological beds in oncological health organisations and federal 

cancer treatment institutions of Russia as of December 31, 2020 was: in total – 43,179 beds, 

including cancer beds for adults – 33,236 beds, oncology beds for children – 2,020, radiological 

beds – 7,923 (2005 – 7,856 beds; 2015 – 7,786 beds). In 2019, compared to 2018, the number 

of inpatient oncological beds increased by 185 (by 0.4%).

The main problem of the world’s economy is the definition of social welfare. It has an 

important impact on the resulting economic, social and human benefits of how the health 

system uses and invests its resources. By using resources and assets in communities, and by 

adopting a responsible approach to employment, job creation, and the production of goods 

and services, the health system can transform the national economy so that it works for all [11].
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Approaches to development in the 21st century include the idea of improving the well-being 

of society by creating a more inclusive and sustainable economy [12]. This is reflected in the 

growth of development strategies and policies such as the community wealth-building (CWB) 

and the circular economy. The CWB is a development model that focuses on local stakeholders 

getting together to organise community assets and circulate wealth within local communities 

[13]. The inclusive concept of the circular economy demonstrates the link between sustainable 

growth, good health, and decent jobs, as well as improving the environment and conserving 

the planet’s natural resources [14].

If one talks about the Russian Federation, then, in accordance with the Cancer Fighting Strategy 

until 2030, the number of employees in the healthcare sector will also grow, as in European 

countries. An increase of 3% is expected compared to 2020 [15]. Measures to centralise cancer 

treatment in dedicated health institutions and promote the collaboration between oncologists 

and health specialists of other profiles will be taken. America and Great Britain have almost the 

smallest number of oncologists per capita among all the world’s developed countries. In these 

states, there are 2.6 and 2.8 doctors per 1,000 citizens, respectively. This is much worse than 

in countries such as Costa Rica, Lithuania, and Russia [16]. It should be noted that in Russia, 

according to this report, there are four oncologists per 1,000 citizens. The largest proportion is 

observed in Greece, which has been suffering from an economic crisis for many years. There 

are more than 6.1 doctors per 1,000 citizens [17].

As a result of negative economic trends in recent years, the lack of state distribution of specialists, 

the outflow of health workers to other areas, the average age of health workers has significantly 

increased. The share of doctors over 55 years old is more than 26%, and it is significantly higher 

in some specialties. The average age of surgeons, anesthesiologists, radiologists, neurologists, 

ophthalmologists, and a number of doctors of other specialties in central district hospitals is 

significantly higher than the average for the region and is approaching retirement age. This 

circumstance dictates the need to train doctors who are ready to replace retiring specialists [18; 19].

Now that an acute shortage of medical personnel has become apparent in industrialised 

countries [20; 21], developing countries also face growing migration of skilled workers who 

are attracted or actively recruited by industrialised countries with better earning opportunities 

and working conditions [21]. In many countries, the employee attrition rate is disastrous [22]. 

In Europe, the ratio of skilled health workers to population is 18.9 per person per 1,000.

To solve the accumulated problems in the health care system, an effective regulatory tool is 

to draft national development strategies and programmes for the area [23].

In the Russian Federation, the Healthcare Development Strategy for up to 2025 is being 

implemented [15], which includes an assessment of the current state, challenges, and threats 

to the development of the healthcare system, determines the goal, key tasks, priority areas, and 

mechanisms for implementing healthcare development.

Comprehensive measures to improve the units of the volume of health care and methods 

of payment for that were aimed at increasing the efficiency of the healthcare system, creating 

economic incentives for rational spending of financial resources by health organisations.
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Another important parameter of resource provision is the provision of medicines. Spending 

on oncology will reach nearly $240 billion by 2023, an increase of 9–12%. Spending on all 

drugs used to treat cancer patients reached nearly $150 billion in 2020, an increase of 12.9% 

year over year due to treatment medications.

Discussion and conclusion

Today, the prevailing opinion is that the improvement of the entire health care system is of 

paramount importance for improving the key indicators in the health care system, including 

the health of citizens and compulsory health insurance.

Along with the management of changes in the health care system, it is also proposed to 

improve the implementation of project management, the main purpose of which is to enhance 

the efficiency of the implementation of the socio-economic development goals and objectives.

An essential pre-condition for improving the health care system is the development of the 

health insurance system, the introduction of new regulation principles, and the creation of a 

unified field of supervision over the activities of medical insurance organisations.

New ideas are needed to invest in the future, build resilient health systems, tackle inequalities, 

and provide an inclusive and resilient economy in which everyone can succeed and thrive. 

Services, that make people "alive, healthy, and civilised", are those that are often taken for 

granted until they fail (for example, water, infrastructure, or health services). One has to pay for 

these services, but such large budgets are often viewed only as costs. In fact, they represent an 

unrecognised potential that can bring significant economic and social benefits to local, regional, 

and national economies. More holistic approaches, which focus on sustainable development, as 

well as creating systems in which funding remains in local communities, are in demand.

Thus, among the negative trends in the health care development, one can single out a 

shortage of health care workers and nurses, an imbalance in the training and employment of 

health care workers, a shortage of specialists in outpatient clinics, a low level of remuneration 

of health care workers, as well as a decrease in the provision of the population with beds. 

However, there are also positive trends in healthcare, such as a decrease in overall morbidity 

and an increase in the facilities and resources of healthcare institutions.
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