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GLOBAL POST-PANDEMIC RECOVERY (?) AND INNOVATIONS 
IN THE LIGHT OF GEOPOLITICAL AGGRAVATION

PhD Petar Đukić

Asistant Editor in Chief of ECONOMICS, Innovative and Economics Research 
Journal 

Until February 24 this year, world public opinion had extremely positive and optimistic expectations 
from economic trends in 2022. However, there is no indication yet of this year’s permanent recovery, 
influenced by the likely end of the pandemic and the expected stronger global post-pandemic 
growth of international trade and global production. Therefore, in the main title of this text, it is 
left a question mark, which is only a symbol for many questionable assumptions which refer to 
worrying development perspectives for the whole world today.  
With Russia’s aggression against Ukraine, the world (again) recklessly stepped into a dangerous war 
on the territory of Europe. Regardless of the circumstances that led to the growth of old and new 
contradictions, to the extent that political interests could not be resolved peacefully, the war has 
gained some dynamics and contents over the past two and a half months, so that the possibilities of 
an imminent compromise peace are not in sight. However, no war in history has ended other than 
with peace, but also with costs that are always proportional to its duration and intensity. 

From an unfinished pandemic to a war crisis

Until recently, only the consequences of the pandemic were discussed, and many new sectoral crises 
caused by general disturbances, which are leading to dangerous global aggravation, are already in 
perspective. The loss of human lives is without a doubt the major and most severe consequence of 
the war, addressing the potentially extinguished lives of tens of thousands of soldiers and civilians 
on both sides, and the old truth is that in wars, the seriously wounded and injured are at least three 
times more numerous than those killed. 
Also, when it comes to the possibilities of expanding the conflict, the use of nuclear weapons, 
as well as the probability that the war can become global, the world seems to have fallen asleep 
a little and forgotten too soon the consequences of the two world wars in the 20th century. As 
a reminder, so far the bloodiest, 20th century definitely took more than 170 million lives, either 
as victims of war or horribly ideologically generated social engineering. At the same time, the 
direct consequences of the wars took far fewer soldiers than civilian casualties, not only of the wars 
but also the humanitarian catastrophes caused by the wars. The history of 21st century so far has 
promised a slightly lower percentage of deaths from wars and civil conflicts, but the latest events are 
very worrying in that regard, too. 
Based on the declarations of the victors, at the end of World War II, it was considered that there 
would never be conditions for large-scale wars again. However, the great ideological and bloc 
division that followed immediately after that brought the terrible consequences of the Cold War, 
which was supposed to end permanently with the fall of the Berlin Wall. However, the Berlin Wall 
fell, many controversies remained, and new ones arose in the meantime, including the rivalry of the 
largest armed forces and the constant threat of a nuclear catastrophe. 
Subsequent developments bring new challenges to face again today with a very real threat of getting 
soon a new “Iron Curtain”, a new and protracted Cold War, with a possible new “Vietnamese 
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conflict” simmering on the territory of Europe.
Today, nothing could be more surprising and nothing is certain except the uncertainty in which 
huge global costs, losses of resources and potentials of global and regional development can be 
seen. Those who say that the winners of the latest unpredictable Ukrainian-Russian war and the 
escalation of the NATO – Russia conflict (and its potential allies) could be the United States, China, 
and possibly India, are quite mistaken. In economic, as well as moral, ideological, ecological and 
even technological terms, the world as a whole is at a loss. The escalation of hostilities is intensifying, 
and a new global crisis of world trade and technological cooperation is already happening, while 
the previous economic and social crisis due to the COVID-pandemic has not ended, nor are its 
consequences certain. A. Guterres’ messages that, if the war is not over soon, the world will face 
food shortages and mass famine again must be taken very seriously, especially in humanitarian and 
social terms. After all, reports from Afghanistan say that after the “victory of the Taliban”, near to 
half of the population there cannot afford more than one meal a day. Thus, turbulence in the food 
market due to disruptions in production and trade could lead to an increase in the hungry and 
malnourished in the world to over 350 million, or even up to about 5% of the world’s population.
“The Economic Consequences of the Peace”, written by John Maynard Keynes (1919) after the 
Great War, provoked controversial reactions, but it turned out that his concern for the economic 
and political future and the prospects of conquered and drastically punished Germany and thus 
Europe and the world, were not a good solution. Today’s economic consequences of war and (later) 
peace, no matter how severe and warning, are not even nearly certain. Here, we deliberately state 
“and peace” because no war has ended otherwise than with peace. The only question is what its 
price will be.  

A new military restructuring of power 

For now, in the foreground of globally available images are just huge destructions. It is as if 
everything that is happening is just one more demonstration of the strength of the destructive power 
of weapons and tools, from the position of a superpower. It may not seem as destructive, inhumane, 
even unnatural and anti-environmental to those who give orders for combat operations as to those 
who suffer. To someone like it is the signatory of this text, who already had the opportunity to feel 
the bombs falling on (selected) targets (but, anyway, cities, people, infrastructure) 23 years ago, all 
this does not leave the same impression as to those who “see” it in TV reports. 
The explanation that at the time the military intervention of NATO (definitely aggression for 
Serbia and Montenegro), officially called “Angel of Mercy”, only saved people’s lives and brought 
democracy, could definitely not comfort anyone here. Even if that was the case, people cannot 
understand that anyone is sending them democracy on bombs and cruise missiles. Especially those 
who had been fighting for democracy for a decade before, and against rampant Milosevic’s (and 
not only his) authoritarian rule at the time. And it was not very convincing to offer as the goal of 
the action (excuse) an interpretation that stems from the contradictory goals of different policies of 
officials of several countries and the region.
 The aggression of one country on the territory of another one can never be justified by “higher 
humanitarian” goals. Simply said, the 1999 NATO aggression on FR Yugoslavia (Serbia and 
Montenegro) and today’s Russian aggression on Ukraine, as well as any other aggression, should 
not deserve a shred of legitimacy. A world ruled by force of arms is not the one that was counted on 
when establishing the United Nations (1944), nor the one that was counted on in the conception of 
today’s post-pandemic renewal and international cooperation.  
The issues of a completely different nature are those fundamental contradictions that led to 
the aggression of one superpower against the territorially largest European country. These are 
geostrategic controversies, strategies and military policies of the most responsible military-political 
blocs of forces in the world, where there are no innocents. In any case, the rapid consequences of 
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the war are more than six million refugees (about 15% of the population), but as many as 29% of 
displaced persons in Ukraine. Material and infrastructural damage only in Ukraine, according to 
current estimates, amounts to about 500 billion dollars, with a sharp decline in economic activity 
(probably close to 45% of GDP this year), a decrease in international trade, exports of agricultural 
products (as much as by 80%). All this, together with the knock-on consequences of the slowdown 
in global demand and international investments, greatly obscures the previous good prospects. 

Uncertainty of global development trajectories 

Certainly, the cataclysm of war very quickly reflects on generating “smart” (creation and 
implementation of innovations) and overall post-pandemic growth around the world. The IMF, 
according to the latest available announcements (April, 2022), forecasts global growth of 3.6 percent 
in 2022 and a similar growth rate in 2023, which is a decline of 0.8 compared to the estimates in 
January. The World Bank is also reducing projected growth rates, which is no special wisdom at the 
moment.  
Global economic trends somehow inevitably remind us of the first half of 2020. At that time, the 
sudden spread of the COVID-19 pandemic led to the increasingly obvious economic consequences 
of the pandemic and the “new normality”. By definition, conservative forecasters-optimists have 
very easily corrected their forecasts “downward”. However, they were confronted with far more 
severe consequences of the global action of something derogatory called the “Chinese virus” 
(Trump) as well as bad reactions to  something that was largely interpreted as a “conspiracy”. 
In any case, neither the pandemic nor the war ends, and their duration and initial psychological 
consequences are similar. Therefore, we could agree with the IMF’s assumptions that in the event 
of a prolonged war, we can expect an even more severe global recession, as well as many related 
difficulties for the world economy, during this and the following years, perhaps decades, too. 
Just as we stated at the beginning of the pandemic that the COVID-recession caused a new growth 
of inequality and great humanitarian difficulties, i.e. differentiation of people and nations to those 
easier and harder to adapt to environmental threats, so the global crisis caused by inflation, energy 
crisis and unpredictable war will take on the characteristics of a humanitarian catastrophe and even 
a class war. 

Social and humanitarian consequences of inflation and the new crisis

It is worth mentioning that inflation, as a general trend, started on the global scene at the beginning 
of 2021, when food, energy and even raw materials became more expensive, almost everywhere in 
the world. It was only a matter of time when these unfavorable tendencies will spill over into a new 
energy crisis, that is, from the economic to the social sphere. 
Is global inflation a humanitarian or macroeconomic phenomenon? This question may seem 
hypocritical to those who are facing the loss of life and health, and even freedom. However, from 
the point of view of global socio-economic trends, such an issue is quite legitimate. In the theory 
and practice of inflation, so far there has been almost no mentioning of inflation being able to act 
as a global phenomenon in all countries, with the same causes as it is today. So, until now, inflation 
has been seen as a macroeconomic disorder, and today it is seen as a global phenomenon. Many 
classics would rebel against the word phenomenon because inflation is considered an accident, 
chaos, and often a deliberately caused disorder that affects the poorer strata of the lower part of the 
social spectrum differently and unfairly. In Britain, a few days ago, it was calculated that inflation 
of 8% affects the highest stratum of society as if prices rose by 7%, while for most of the lower strata 
acts as a general price increase of 11%.  
Certainly, macroeconomic factors for inflation are the most important, the ratio of monetary volume 
multiplied by the speed of money circulation, on the one hand, and the state of production and the 
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possibility of aggregate supply, on the other. However, if the average world inflation is estimated at 
8.2%, and in many countries it is far above, in some countries it is below that value. This means that 
different economic policies of countries, as well as psychological reactions, the tradition of money 
security and market disturbances, greatly contribute to the so-called psychological outbreak of 
inflation, which is expected to a greater extent when the measures of administrative controls and 
pressures cease, and it is inevitable in stopping the inflationary spiral. 
  The World Bank has registered that today’s food price index is the highest since its recording began 
60 years ago, and that the world price of wheat will increase by 42.7% this year, all due to the drastic 
decline in exports from Ukraine and Russia (the countries that accounted for 28.9% of global wheat 
exports before the war, as well as 60% of the world’s sunflower supply). The production of wheat 
(the stock item that is most difficult to substitute) on the global market will lead to an increase 
in the prices of all processed products and food based on wheat flour around the world. If it is 
proceeded further into the array of transmitted negative influences, the prognosis could be much 
gloomier, especially in humanitarian terms. 
The world had the opportunity to test war and revolutionary hyperinflation (American Civil War 
(1861-1864), Russian counterrevolution of the 1920s, later examples of Hungary in 1944, Greece, 
Yugoslavia, some African countries or Venezuela from just three years ago). They were all related 
to the issuance of uncovered money and deficient budget financing. In the former Yugoslavia, 
there was a rich experience with hyperinflation, although there is no such painful and sometimes 
tragicomic recollection of inflation as the experience of Serbia and Montenegro from 1992 to 1994.  
It turned out that those who thought that experiments with money had come to an end were not 
right. Almost all leaders of the world in the COVID crisis, offered pandemic-unearned-money 
(helicopter money) to people who accepted it as “healthy”, no matter how much it all happened in 
one “unhealthy” pandemic time and unhealthy economic policy. 

Humanitarian and social consequences of the new global crisis  

As it was announced at the end of April, the IMF believes that “Rising prices of food, energy and 
other products could cause social unrest, especially in vulnerable developing countries”. The effects 
of increased interest rates on the debt problem of today’s world are also mentioned. The World 
Bank recently announced that the war will cause the biggest jump in prices in the last 50 years, 
or at least cause the “biggest shock in the prices of goods” since the 1970s. However, it was not 
announced that the first wave of global inflation began in the first half of 2021. 
In any case, in addition to food and energy, it should be expected a high possible impact of these 
disorders on the production of raw materials. The production and trade of fertilizers are already 
in question, and predictions due to bad weather forecasts for Canada, and Latin America are not 
good. 
The World Bank has registered that the food price index is the highest since its recording began 60 
years ago, and that the price of wheat will increase by 42.7% this year, all due to the drastic decline 
in exports from Ukraine and Russia (countries that before the war accounted for 28.9% of global 
wheat exports, as well as 60% of world sunflower supply). 
A crisis of global scale has never happened without hitting low-income countries to a greater extent, 
as well as social classes, i.e. families that belong to the lower strata of the social ladder. Depending 
on the structure of production, they usually spend most of their income on energy and food, and 
the poorer sections of the population spend an even higher percentage of their already minor 
income. Inflation, according to experiences that we do not lack here too, also affects poor families 
and lower social strata far more, so the price shock will be an additional social temptation for many 
of today’s countries, especially those in which social contradictions are more evident, and social 
inequalities high. It is as if the greatest global effect of the war is the social crisis in the world based 
on the deepening of inequality. Those who have experience, knowledge, adaptability, especially 
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functional education, both in peace and in war, will manage and are more likely to survive than 
those on the other half of the ladder. 
The crisis will adversely affect almost all the good sides of globalization. It is understandable that 
the world, mainly under the influence of technological development, is globalizing dominantly in 
the long run, but also that it is occasionally deglobalizing under the influence of certain challenges 
that require division, closure, and risk aversion. It encloses each other, under the pressure of 
climate changes, migration flows, terrorism and fear of many other changes, and encourages one 
counterproductive risk control. 
Sanctions against Russian military policy and leadership can be understood, but not those related 
to sports, culture or literature. Serbia and Montenegro had terrible experiences with the expulsion 
of entire nations from the world community due to international circumstances and even bad 
leadership.   
However, the world of today’s risk control is not what our ancestors dreamed of at the beginning 
of the 20th century, when many eyes were on the creators of new food technologies, vaccine 
manufacturers, and all other promoters of global growth and development based on new 
communications and world trade, exchange of ideas, products and cultural values.
  

Energy crisis – an opportunity for innovations

According to the World Bank’s findings, we have seen the largest increase in energy prices since the 
jump in oil prices in 1973, when tensions in the Middle East led to skyrocketing prices. 
It is not just about prices, by which bidders and buyers compete by definition. Changes in retail 
prices and dynamics are a good circumstance for any structural crisis. Were it not for the effects 
of the oil shocks of the 1970s, the results in energy efficiency would have been much weaker. It 
turned out that in the decades when there was no energy crisis, as a rule, there were no structural 
changes. The effects of the last decade of the 20th century and the first decade of the 21st century in 
the application of renewable energy sources are far weaker than it was after the recession of 2009, 
and later. 
A large part of the countries in the world have started to implement measures of green energy 
transition and strategies of carbon-free economy under the influence of high prices of dirty energy, 
as well as fiscal levies, based on market incentives. Innovations, as always, are an opportunity for us 
to face the crisis in a better way and get out of it faster. As usual in life, there are recognizable factors 
that act against the crisis in a crisis. We will synthesize them into two basic complexes: (1) market 
effects and (2) innovation incentives. 
The main response to the crisis is expected from the economic role of the market. The focus here 
is primarily on the law of substitution. Under the influence of new circumstances, high costs, 
due to disruptions in supply chains, the costs of supply will affect the reduction of demand and 
the transition to alternative sources and resources, and secondly, technology, in line with market 
incentives, would have to provide some innovative solutions. They are expected on several fronts: 
production, processing, storage – saving and preserving food, on the one hand, as well as the 
development of alternative ways of obtaining renewable (and partly non-renewable) energy, on the 
other hand.  
Probably still the greatest positive effects from technological changes should be expected in the 
energy sector. Energy of gas, nuclear fuels and renewable sources on new technological solutions are 
on the move. Classical non-renewable energy is facing great challenges, both due to the difficulties 
of global supply (multiplied by sanctions against Russia), and due to the impossibility of rapid and 
mass substitution of renewable sources. 
Of course, the long-term energy future is not based on the additional exploitation of explored 
reserves of non-renewable sources and the search for alternative routes for the supply of mineral 
fuels. However, new higher prices stimulated by additional demand will certainly increase the 
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volume and conditions of gas and oil exploitation in the medium term. Some benefits should be 
expected from higher oil prices for oil-rich countries in Asia, Latin America and Africa. It should 
not be forgotten that the costs of production and processing of mineral energy sources in these 
countries are lower, and countries such as Namibia, Vietnam or Romania have shown that progress 
in the green energy transition can be even faster in lower-income countries. 
Therefore, the greatest effects of energy innovations can be expected in energy efficiency (reduction 
of expensive energy consumption per unit of monetary output in the world). It is understandable 
that energy efficiency as the backbone of the energy strategy is more suitable for small countries 
with poor natural resources (Denmark is the most prominent example in Europe), while research 
and development of renewable energy technologies, as a general commitment, are a matter of 
priority for all countries of the world. There are also incentives for the largest and most developed 
economies, such as the United States, Japan, Germany, and the United Kingdom.
The energy of liquid fuels (a combination of fossil and biofuel) is likely to develop even faster. Brazil 
has shown how fossil fuels can be replaced by bioethanol during the energy crisis and structural 
crisis in the 1970s, and the practice of European countries and the United States in combination 
with oil and biodiesel has shown important effects in both energy efficiency and net CO2 emissions. 
Today, the company “Tesla”, which produces electric cars, is probably the most valuable company in 
the world, with an explosion of value during the first year of the Coronavirus-crisis. The perception 
that determines the future of the car is definitely not based on internal combustion engines. In any 
case, incentives for renewable and cleaner energy, energy efficiency and sustainable energy will 
largely come from the market. 

Structural effects of the new crisis and innovations

Today, innovations are most frequently related to the ICT sector. In a way, almost all of them are 
reflected through the sector of communications and information. However, they are a natural 
companion of crises and structural changes. They can be organizational, technological, institutional, 
social. 
There is essentially no significant difference in the effects of their application because, as a rule, 
they bring better growth and higher aggregate productivity of all economic factors. They were 
once created through the dedicated work of researchers, both theorists and mathematicians, such 
as Aristotle, Leibniz, Newton, and the comparatively dedicated work of empirical practitioners 
such as Denis Papen, Francis Bacon, or James Watt. It should be remembered that innovation is 
unstoppable and indomitable. All the nations of the world tried to achieve the least risky and socially 
acceptable growth during the pandemic with the help of their own organizational innovations. 
Health risk control, as a strategy, has somehow naturally followed attempts to stimulate knowledge-
based growth and technological innovation. Unknowns of atypical Covid-19 pandemic increased 
risks and caused controversial effects of innovations. 
One of these innovations is extensive distance work, which has proven to be extra risky in its 
own way. Indirect communication was more related to services and much less to production. 
Agriculture, energy industry and classic industry were hit almost as much as tourism, hospitality, 
travel and personal services, culture, entertainment and sports. Therefore, the expert and analytical 
findings related to the projections of the post-pandemic future of the planet, should contain the 
basic conditionality by the state and prospects (end) of the Russian-Ukrainian war. 
In any case, every crisis, as well as the new geopolitical and war crisis that has shaken the economy, 
trade and world finances, will have challenging tasks in terms of innovations. It is generally clear 
that the existing trade and even technological ties are being broken. There is also no doubt that the 
decline in global trade will hit European countries harder than the rest of the world. Finally, energy 
flows will be greatly jeopardized by the new geopolitical situation, so the rise in prices for many 
energy sources on the world market, which shook the energy market in early autumn 2021, will 
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continue until the next heating season, when autumn begins in the northern hemisphere. 
However, all this can have an overall positive effect in the establishment and formation of new 
trade-financial and technological structures, as well as international ties. Some African countries 
and the Arab world, and Latin America may be able to slightly improve its relative status, and new 
energy flows may be able to shake the old monopoly and oligopoly structures.
The economy of distance work will also gain an increasing share in the progress of the post-COVID 
global economy, including the war economy of the 21st century. It is possible that the new crisis will 
trigger faster changes that lead to higher economic efficiency, energy and material savings. 
Unfortunately, inflation, the energy crisis and the war crisis, even with the increase in productivity 
of any factor (energy and food saving effects), will not be this time very conducive to global climate 
actions, which cannot be imagined without global cooperation on control and emission limits 
within the UN. 
However, that does not mean that the battle for climate is lost. It will be encouraged by some other 
social forces and generations of the world. We hope that they will be more willing to cooperate and 
understand than those who dominate and decide now. 
 
June 2022.
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ABSTRACT

The Logistics Performance Index (LPI) performed by the World Bank is an 
indicator of the logistics environment quality of a country in which logistics 
operators act. The LPI is an interactive tool designed to help countries identify 
challenges, innovative solutions, and opportunities they face in their work in 
the field of trade and logistics. The aim of this paper is to conduct a comparative 
analysis and ranking of the LPI of the countries in the Western Balkans (Bosnia 
and Herzegovina, North Macedonia, Albania, Serbia and Montenegro), 
calculated by the World Bank for 2018, using an integrated Criteria Importance 
Through Intercriteria Correlation (CRITIC)-Measurement Alternatives and 
Ranking according to Compromise Solution (MARCOS) model and thus 
show the real picture of the logistics environment. In order to determine the 
performance of countries and show the overall logistics performance, six key 
dimensions are used: customs, infrastructure, international transport, logistics 
capability, tracking and tracing of goods and shipment delivery within scheduled 
or expected times. Using the CRITIC method, the weight values of the previously 
mentioned six criteria were calculated, whereby the criterion related to shipment 
delivery within scheduled times was singled out as the most significant criterion. 
Then, by applying the MARCOS method, the countries of the Western Balkans 
were ranked on the basis of the six defined criteria. Based on the results obtained, 
the best-ranked country is Serbia. The analysis of the sensitivity of the results to 
changes in the significance of the criteria does not show significant changes in 
the ranking.

Keywords: Logistics Performance Index (LPI), MCDM model, CRITIC, MARCOS.

1.  INTRODUCTION

The Global Logistics Performance Index or Logistics Performance Index (LPI) was developed by the 
World Bank to regulate logistics performance in 160 countries. More precisely, the LPI represents 
the ranking of countries by the quality of logistics. The LPI is an interactive tool designed to help 
countries identify the challenges and opportunities they face in their work in trade and logistics, 
as well as make recommendations on what countries can do to improve their performance. The 
Logistics Index is based on a global survey of stakeholders - operators, in the field (global freight 
forwarders and carriers) providing feedback on the “friendship in logistics” of the countries in 
which they do business and those with whom they do business. Operator feedback is complemented 
by quantitative data on the performance of key components of the logistics chain in the country 
of work. That is why the LPI consists of qualitative and quantitative measures and helps to create 
a logistics profile for these countries. Additionally, the LPI measures supply chain performance 
within a country and offers two different perspectives – international and domestic 
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(World Bank, 2022). 
The World Bank uses six key dimensions to determine countries’ performance and demonstrate 
overall logistics performance.

1. Customs 

2. Infrastructure

3. Ease of arranging shipments

4. Quality of logistics services

5. Tracking and tracing

6. Delivery of shipments within scheduled or expected times (timeliness).

The first results of the survey were published by the World Bank in 2007, and since then the results 
of new surveys have been published every two years. The table of results allows comparison with 
the rest of the world, insights into the best performance in the world and comparison with the 
region. Not surprisingly, an efficient logistics sector is now recognized almost everywhere as one 
of key development drivers. It has been proven that there are numerous direct and indirect links 
between the sectors of logistics, economic growth and development (Shepherd, 2013).
The increase in global trade has led to logistics activities becoming an important tool in providing 
a strategic competitive advantage globally. The logistics industry, which helps to facilitate activities 
related to the movement of goods in the supply chain, is one of the fastest growing sectors and has 
important effects on the economic performance of countries. Measuring and evaluating countries’ 
logistics performance can enable them to achieve their goals of reaching a sustainable competitive 
advantage by identifying the strengths and weaknesses of logistics services throughout the supply 
chain. In this regard, the purpose of this study is to analyze and rank the logistics performance  of 
five Western Balkan countries (Bosnia and Herzegovina, North Macedonia, Albania, Serbia and 
Montenegro).
The paper provides an insight into the logistical performance of the Western Balkan countries and 
conducts a comparative analysis of these countries based on the value of LPI, which is the main 
contribution of this paper. Unlike the World Bank, which observes all parameters with the same 
significance, this research calculates the significance, ie. weight values of each parameter and later 
uses these values during the ranking process. Therefore, based on the obtained results, it is possible 
to determine the level of success of a certain country in relation to other countries in the region 
in the field of logistics. In addition, the research results can be used when creating guidelines and 
business strategies to further improve logistics performance.
Therefore, the aim of this paper is to conduct a comparative analysis and ranking of the LPI of 
the countries in the Western Balkans, calculated by the World Bank, using an integrated Criteria 
Importance Through Intercriteria Correlation (CRITIC) - Measurement Alternatives and Ranking 
according to the Compromise Solution (MARCOS) model and thus show the real picture of the 
logistics environment. Using the CRITIC method, the weight values of six previously defined 
criteria were calculated, and using the MARCOS method, the countries of the Western Balkans 
were ranked based on the criteria defined. At the very end, it was performed an analysis of the 
sensitivity of the results to changes in the significance of the criteria. 
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2.  LITERATURE REVIEW

2.1.  IMPORTANCE OF MONITORING AND MEASURING THE LOGISTICS  
         PERFORMANCE INDEX

Since logistics has many factors, activities and functions, it is a challenge to be competitive in 
the market and have a level of efficiency that satisfies the user. In order for a company to remain 
competitive in the market and satisfy users with its performance, it is necessary to measure factors, 
activities and functions. In order to measure logistics factors, activities and functions, it is necessary 
to consider the time and costs associated with logistics processes (port processes, customs clearance, 
transport, etc.). Due to different organizations of countries, there are differences in the supply chain 
and due to these differences it is not possible to collect information related to logistics processes 
into one consistent database. The Logistics Performance Index (LPI) is calculated by the World 
Bank. It is an indicator of the quality of the logistics environment of the country in which logistics 
operators act. The Logistics Performance Index analyzes differences between countries in terms of 
customs procedures, logistics costs and the quality of land and maritime transport infrastructure. 
Improvements in any of the components of the LPI can lead to a significant increase in a country’s 
trade flows. In particular, LPI components are becoming increasingly important for international 
trade in many countries in Africa, South America and Eastern Europe. Daniel and Shepherd, (2014)  
find that logistics performance is particularly important for trade among developing countries 
in the Asia-Pacific region, which is where the emergence of production networks has been most 
pronounced. Networked trade in parts and components is more sensitive to the importer’s logistics 
performance than is final goods trade. A complex network of business relationships has assigned 
logistics a key role in determining international competitiveness between countries (Martí, Puertas 
and García, 2014). A clear and comprehensive set of performance indicators at a national level 
is crucial for the effectiveness of policies, preparation and implementation. The LPI provides 
the most comprehensive international tool for comparison, for measuring trade and facilitating 
transport cooperation between countries. Understanding and dissecting the components of 
trade and logistics performance can help countries improve the efficiency and identification of 
freight transport where international cooperation could help overcome barriers. The use of LPI 
has significantly enhanced the dialogue between policy makers and the private sector as they set 
priorities in trade and transport. However, making trade logistics work on competitiveness at a 
national or regional level requires more than just raising awareness. An in-depth multidimensional 
assessment of trade and transport performance in relation to action plans and policies such as 
changes in national regulations and taxes or infrastructure investments in specific links, nodes 
and corridors requires a variety of different analytical approaches (Ojala and Celebi, 2015). The 
studies (Sénquiz-Díaz, 2021b) and (Sénquiz-Díaz, 2021c) concludes  that logistics  performance  is  
a strong contributor-directly  and  indirectly-in the development of countries where  transportation 
alone may not be enough. Hence,  countries should  prioritize  logistics  development  strategies  to  
harness global production networks, improve policies and practices, and enhance their standards 
of living. Governments should prioritize the integration of  logistics  stakeholders  in  the  public  
sector  to  optimize  the  benefits  of  global  networks. Inefficient logistics services impede trade by 
imposing an extra cost in terms of time as well as money. As developed nations shift from traditional 
manufacturing and agriculture and are increasingly engaging in international vertical specialization, 
the need for efficient logistics services becomes ever more important (Korinek and  Sourdin, 2011). 
The LPI, which is used in conjunction with other internal resources, can encourage discussion of 
the elements that drive logistics performance and those areas where barriers to performance exist. 
Understanding trends in logistics performance requires considering LPI results and rankings to see 
the interactions between logistics performance and policy activities, competitive strength, economic 
and political environment (Arvis et al, 2016). The findings of research conducted by D’Aleo and 
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Sergi, (2017),  show a positive influence of global competitiveness index on gross domestic product 
(GDP) and this effect is by far more evident when other variables (e.g. the logistics performance 
index) interact simultaneously. Arvis et al. (2010) conclude that the countries that have the most 
efficient logistics, i.e. the countries that best manage transport routes and trade processes, are the 
ones that will be able to make the most of technological advantages, economic liberalization and 
access to international markets. In order to achieve sustainable business system performance, it is 
crucial that processes are managed, and process management requires continuous measurement of 
their performance. Performance measurement models help in the process of building performance 
measurement systems, clarifying performance measurement boundaries, specifying dimensions 
or aspects of performance measurement, and they can also provide insight into the relationships 
between performance dimensions (Rouse and Putterill, 2003). Generally, countries with high 
logistics costs do not have much international competitiveness (Devlin and Yee, 2005). In order 
to develop a logistics competitive advantage, governments need to assess the current logistics 
system at a national level and identify which subsystems need to be optimized, developed, created 
or completely eliminated through policies and initiatives (Jhawar, Garg, & Khera, 2017). Efficient 
logistics is vital for economic growth, diversification and poverty reduction. For this reason, logistics 
has become of public interest, for governments, regional and international organizations, although 
it is still mostly run by private operators. Finally, it can be clearly seen that the development of 
logistics is largely correlated with the overall level of development of a country (Popescu and Sipos, 
2014).

2.2.  APPLICATION OF MCDM MODEL FOR EVALUATION OF LOGISTICS  
         PERFORMANCE INDEX

In logistics, performance measurement is considered a key competency to achieve world-class 
performance. Accordingly, Çakır (2017) presents a new methodology that integrates CRITIC, 
Simple Additive Weighting (SAW) and Peters’ fuzzy regression method with the aim of measuring 
the logistics performance of  the Organization for Economic Co-operation and Development 
(OECD) countries. The applied methodology, which is suitable for modeling imprecise relationships 
between system parameters, has proven to be a very practical alternative approach for estimating 
logistics performance. Logistics and transport are increasingly playing a key role in international 
trade relations. The Logistics Performance Index measures the effectiveness of supply chains or 
logistics performance in the field. The paper (Martí, L., Martín, J. C., & Puertas, 2017) proposed an 
approach that includes the Data Envelopment Analysis (DEA) model for calculating the synthetic 
total logistics performance index (DEA-LPI). Observing the six dimensions of LPI, the proposed 
approach uses the DEA as a multi-criteria decision-making tool (MCDM). The authors have 
concluded that the logistics impact largely depends on revenue and geographical area. Ozmen (2019) 
believes that assessing the logistics competitiveness of countries is a technical issue of decision-
making that includes a number of criteria, and that the criteria conflict with each other and often 
act and react to each other, i.e. they are interdependent. Taking these situations into account, in 
order to address the interactions of these criteria, Ozmen (2019) develops the TODIM (an acronym 
in Portuguese for Interactive and Multicriteria Decision Making) method based on Mahalanobis 
distance (MD) used to assess the logistics competitiveness of OECD countries. Bottani, Montanari, 
Rinaldi and Vignali (2015) apply MCDM methods to analyze cost and strategic indicators of 
logistics performance with the aim of optimizing a closed supply chain. Logistic performance 
is an important factor that affects the competitiveness of the nation, but also companies. Poor 
performance is an obstacle to trade and foreign direct investment, and thus to economic growth. 
Patricia and Tuljak-Suban (2020) use the the Analytic Network Process (ANP), the Preference 
Ranking Organization Method for Enrichment of Evaluations (PROMETHEE) and the Analytical 
Hierarchy Process (AHP) method to analyze logistics performance to select the best logistics 
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provider. Measuring supply chain performance is normally a function of various parameters. Such a 
problem often involves the problem of multi-criteria decision-making where different criteria need 
to be defined and calculated, correctly. Najmi and Makui (2010) apply the AHP and Decision making 
trial and evaluation laboratory (DEMATEL) method with the aim of measuring the supply chain 
performance index. The study (Yu and Hsiao, 2016) presents an alternative the meta-frontier data 
envelopment analysis with assurance regions (Meta-DEA-AR) approach for assessing the efficiency 
of the logistics performance index of individual countries, taking into account differences in income 
of different countries. The results show that the LPI ranking obtained by the proposed model is very 
comparable to the World Bank LPI ranking. Özceylan, Çetinkaya, Erbaş and Kabak (2016) assess 
the logistics performance of provinces in Turkey using the AHP- Technique for Order of Preference 
by Similarity to Ideal Solution (TOPSIS) and ANP-TOPSIS model observing 16 geographical and 
economic indicators. It was concluded that the proposed methodology provides an opportunity 
to analyze the impact of indicators on logistics performance and create a map of countries’ 
logistics performance. In today’s organizations, performance measurement is increasingly coming 
to the fore with advances in high technology. The paper (Aydogan, 2011) presents a conceptual 
framework for measuring performance that takes into account both quantitative and qualitative 
factors and the interrelationships between them. Thus, an integrated Rough-AHP-fuzzy TOPSIS 
approach has been proposed to measure the performance of an air transport company. Countries 
can check the performance of their logistics activities in order to determine their competitiveness 
in trade logistics. One way to check this performance is to analyze the LPI values   published by the 
World Bank. The World Bank takes into account the weights of indicators equally when calculating 
LPI values. To overcome this problem, the study (Ulutaş and Karaköy, 2019) integrates both a 
subjective (Stepwise Weight Assessment Ratio Analysis- SWARA) and objective (CRITIC) method 
in determining the weights of criteria to balance all the advantages and disadvantages of these two 
weighting methods. Isik, Aydin and Kosaroglu (2020) analyze and rank the logistics performance of 
11 selected Central and Eastern European countries using the Statistical Variance (SV) and Multi-
Attributive Border Approximation area Comparison (MABAC) method. The fact that the ranking 
of the proposed hybrid model is the same as the original logistics performance index (LPI) ranking 
of the selected countries suggests that the proposed model is consistent. Yildirim and Adiguzel 
Mercangoz, (2020) use the gray additive ratio assessment (ARAS-G) method to assess the logistics 
performance of OECD countries in the period from 2010 to 2018, and compare the results with 
existing LPI rankings. Different from the World Bank survey, the fuzzy analytical hierarchy method 
is used to determine the weighting scores of  defined  six indicators. The paper (Oğuz, Alkan and 
Yılmaz, 2019) analyzes the logistical performance of selected Asian countries using the TOPSIS 
method. Kisa and  Ayçin (2019) assess the logistics performance of countries using the hybrid 
SWARA- the Evaluation Based on Distance from Average Solution (EDAS) model. According to 
the results of the implementation, the most important criteria are the quality of logistics services, 
infrastructure and international shipping.

3.  METHODOLOGY

The paper evaluates the logistics performance index of five Balkan countries using the integrated 
CRITIC-MARCOS model. The methodology of the paper includes the following five steps, ie. 
phases:

1. Data preparation,

2. Analysis of the LPI values of the Western Balkan countries,

3. Calculation of weight values of criteria using CRITIC,
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4. Ranking the countries of the Western Balkans using MARCOS,

5. Sensitivity analysis.

The first phase refers to the preparation and extraction of the necessary data for the analysis and 
evaluation of the LPI of the Western Balkan countries, based on all available data published by the 
World Bank. In the second phase, the results of the Logistics Performance Index of the Western 
Balkans from 2007 to 2018 were compared for each dimension, i.e. criterion individually. The 
criteria on the basis of which the comparison of the previously mentioned five countries was made 
are the following: customs, infrastructure, ease of arranging shipments, quality of logistics services, 
tracking and tracing and timeliness. The third phase includes the calculation of weight values of 
defined criteria using the CRITIC method, where all criteria are of benefit type and should be 
maximized. The CRITIC method is conducted through the following four steps: formation of an 
initial matrix, normalization of the initial matrix depending on the type of criteria, determination 
of the symmetric matrix of linear correlation, and calculation of the objective weights of the criteria. 
The fourth phase refers to the ranking of the Western Balkan countries, based on data for 2018, 
using the MARCOS method. The MARCOS method is conducted through the following steps: 
formation of an initial decision matrix, formation of an extended decision matrix, normalization 
of the extended initial matrix, determination of a weighted matrix, calculation of the utility degree 
of alternatives, determination of the utility function of alternatives. In the final phase, an analysis 
of the sensitivity of the obtained results to changes in the significance of the criteria was conducted. 
The steps for applying the methods used are explained in more detail below.

3.1.  CRITIC METHOD

The steps of this method are presented as follows (Diakoulaki, Mavrotas and Papayannakis, 1995).

Step 1: Forming the decision matrix (X) 
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Step 2: Normalization of initial decision matrix depending on a criterion type.
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Step 3. Calculation of symmetric linear correlation matrix rij.
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Step 4. Determination of objective weights
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3.2  MARCOS METHOD

The MARCOS method developed by Stević, Pamučar, Puška and Chatterjee (2020) consists of the 
following steps (Stević and Brković, 2020):
Step 1: Formation of an initial decision matrix. 
Step 2: Formation of an extended initial matrix. In this step, the extension of the initial matrix is 
performed by defining the ideal (AI) and anti-ideal (AAI) solution. 
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The anti-ideal solution (AAI) is the worst alternative, while the ideal solution (AI) is an alternative 
with the best characteristic defined by applying Equations (7) and (8):

           min maxij iji i
AAI x if j B and x if j C= ∈ ∈   (7)
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where B represents a benefit group of criteria, while C represents a group of cost criteria.  

Step 3: Normalization of the extended initial matrix (X). The elements of the normalized matrix 
N=[nij]mxn are obtained by applying Equations (9) and (10):
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where elements xij and xai represent the elements of the matrix X.

Step 4: Determination of the weighted matrix V= [vij]mxn, Equation (11).

           ij ij jv n w= ×     (11)
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Step 5: Calculation of the utility degree of alternatives Ki applying Equations (12) and (13). 
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where Si (i=1,2,..,m) represents the sum of the elements of the weighted matrix V, Equation (14). 
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Step 6: Determination of the utility function of alternatives f(Ki) defined by Equation (15). 
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Where f ( ) represents the utility function in relation to the anti-ideal solution, while f ( ) 
represents the utility function in relation to the ideal solution. 
Utility functions in relation to the ideal and anti-ideal solution are determined by applying 
Equations (16) and (17).
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Step 7: Ranking the alternatives. Ranking of the alternatives is premised on the final values of utility 
functions. It is desirable that an alternative has the highest possible value of the utility function.

4.  ANALYSIS OF THE INTERNATIONAL LOGISTICS PERFORMANCE  
     INDEX OF THE WESTERN BALKAN COUNTRIES 

The analysis of the LPI of the Western Balkan countries is performed according to all six dimensions 
considered within the LPI. Data for LPI dimensions calculated by the World Bank were used in 
the analysis. The countries of the Western Balkans are: Bosnia and Herzegovina (BiH), North 
Macedonia (MKD), Albania (ALB), Serbia (SRB) and Montenegro (MNE).
The first core element of the LPI indicator is the efficiency of customs and border control. The 
indicator ranges from “very low” (1) to “very high” (5). The customs clearance process measures the 
efficiency and effectiveness of the customs clearance procedure (speed, simplicity and predictability 
of customs authorities). All this is configured through a series of administrative tasks that enable 
the implementation of existing legislation on international trade and the collection of taxes on 
imports/exports of goods and services. The results of the Western Balkan countries are shown in 
Figure 1. 
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Figure 1. Diagram of customs efficiency and border control results.

Source: Author’s creation.

According to the results presented, it can be seen the trend of customs efficiency and border control 
in the group of selected countries from 2007 to 2018. The leaders in efficiency in 2018 are Bosnia 
and Herzegovina and Serbia with an indicator of 2.63 and 2.60, respectively, although this is still 
considered low efficiency, which means that the procedure of processing the customs declaration 
and other activities is slow. A higher indicator represents less time for processing the customs 
declaration (shorter procedures), which leads to less congestion at borders, airports, and river and 
sea ports. From 2007 to 2018, all Western Balkan countries made some progress in this category: 
North Macedonia by 22.5%, Albania by 17.5%, Bosnia and Herzegovina by 13.36%, Serbia by 
11.59% and Montenegro by 9.87%. It can be seen that the efficiency indicator of customs is growing 
in all countries, but it is still far from ideal.
The second core element for the LPI assessment is transport quality and transport infrastructure 
(Sénquiz-Díaz, 2021a). Indicators range from “very low” (1) to “very high” (5). The results are 
shown in Figure 2.

Figure 2. Diagram of transport quality and transport infrastructure results.

Source: Author’s creation. 
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According to the results presented, it can be seen the trend of the quality of trade and transport 
infrastructure in the selected countries. This element shows the state of transport infrastructure 
and transport safety through each country. When considering observing e.g. the quality of road 
infrastructure, it is observed road connectivity (motorways, main roads, tunnels, etc.) and traffic 
regulation. Also in the case of railway infrastructure, it is observed the connection between 
the railway and the condition of the railway (at which average speed one vehicle runs without 
compromising safety). The country with the highest quality is Serbia with an indicator of 2.6 and 
leads this category, although it is still low transport quality. All countries have advanced since the 
first performance index in 2007 except Albania, which performed worse in 2018 than in 2007.
The third core element for the LPI is the indicator of ease of negotiating the price of transport. 
Indicators range from ‘’very difficult’’ (1) to ‘’very easy’’ (5). The results are shown in Figure 3.

Figure 3. Diagram of the results of ease of negotiating transport prices. 

Source: Author’s creation.

According to the results presented, it can be seen the ease of negotiating transport prices in the 
selected countries. In terms of ease of negotiating transport prices, Serbia (2.97), North Macedonia 
(2.84) and Bosnia and Herzegovina (2.84) have the highest index in 2018, and according to the 
data, it is easier for them to negotiate transport prices, although we can see that the value still 
does not exceed 3 and that these countries achieved better results in previous years. This applies to 
Serbia and Bosnia and Herzegovina, with an exception of North Macedonia.
The fourth core element for the LPI is the logistics service quality indicator. Indicators range from 
“very low” (1) to “very high” (5). The results are shown in Figure 4.
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Figure 4. Diagram of the results of the logistics service quality indicator. 

Source: Author’s creation.

Quality and competence of logistics measures the competence and quality of logistics services. 
It shows how certain parties behave within the organizational structure, presenting the quality 
of service to the client and optimizing the relationship between organizations and customers. 
According to the results presented, it can be seen the quality of logistics services in the markets of 
selected countries. This indicator identifies how well organizations meet customer requirements 
(shows their flexibility), apply high-tech vehicles, apply transport process management systems 
using modern information technologies (Intelligent Transport Systems), and meet environmental 
requirements. This indicator shows the value of the logistics service. The countries with the 
highest quality of logistics services are Bosnia and Herzegovina (2.8), North Macedonia (2.74) and 
Montenegro (2.72), but other countries have also achieved approximate results. As with the previous 
indicators, the value does not exceed 3, which represents a good quality of logistics services, so that 
the countries of the Western Balkans achieved better results in previous indices, with an exception 
of Montenegro.
The fifth core element for the LPI is an indicator of the ability and quality of shipment tracking and 
tracing. Indicators range from “very low” (1) to “very high” (5). The results are shown in Figure 
5. According to the results presented, it can be seen the level of ability and quality of shipment 
tracking and tracing. The shipment tracking and tracing is a value-added service. This category 
shows reliability when tracking and tracing a shipment in transport. Out of the selected group of 
countries, Bosnia and Herzegovina (2.89) and Serbia (2.79) lead in terms of ability and quality of 
shipment tracking and tracing. As with the previous indicators, the value does not exceed 3, which 
represents an insufficient level of traceability of shipments. It can be seen that all countries achieved 
better results compared to 2016, except Serbia.
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Figure 5. Diagram of the results of the ability and quality of shipment tracking and tracing. 

Source: Author’s creation.

The sixth core element for the LPI and also the last one is an indicator of shipment delivery frequency 
compliance with scheduled or expected delivery times. This is an important factor to consider since, 
with the existing high level of competition, non-compliance with delivery times is unacceptable. 
Indicators range from ‘’almost never’’ (1) to ‘’almost always’’ (5). The results are shown in Figure 
6. Based on the indicators, it can be seen that all the Western Balkan countries have crossed the 
limit of 3 and have a solid level in meeting expected delivery times. All countries achieved better 
results compared to 2016 except Serbia. In this segment, all Balkan countries performed better in 
comparison to other indicators.

Figure 6. Diagram of indicators of shipment delivery frequency compliance with the scheduled or 
expected delivery time of the Western Balkan countries.

Source: Author’s creation.
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LPI values considering  all six previously mentioned dimensions are shown in the Figure 7.

Figure 7. Diagram of international LPI results for the Western Balkans countries.

Source: Author’s creation.

5.  RESULTS OF THE APPLICATION OF THE INTEGRATED CRITIC- 
      MARCOS MODEL

5.1.  RESULTS OF CRITIC METHOD APPLICATION

We use six criteria: Customs (C1), infrastructure (C2), ease of arranging shipments (C3), quality of 
logistics services (C4), tracking and tracing of goods (C5) and shipment delivery within scheduled 
or expected times (timeliness) (C6) on the basis of which the LPI is defined. All criteria are of benefit 
type and should be maximized. The alternatives in this model are the Western Balkan countries. 
Accordingly, Table 1 shows the initial matrix of the CRITIC method.

Table  1. Initial matrix of the CRITIC method.

C1 C2 C3 C4 C5 C6
Albania 2.350 2.290 2.820 2.560 2.670 3.200
Serbia 2.600 2.600 2.970 2.700 2.790 3.330
Montenegro 2.560 2.570 2.680 2.720 2.580 3.330
BIH 2.630 2.420 2.840 2.800 2.890 3.210
North Macedonia 2.450 2.470 2.840 2.740 2.640 3.030
MAX/MIN MAX MAX MAX MAX MAX MAX

Source: Author’s calculation.

The second step is to normalize the initial matrix. Matrix normalization is performed according to 
Equation (2):
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             ;         ; etc.

The minimum values of the criteria for normalization: C1=2.35; C2=2.29; C3=2.68; C4=2.56; 
C5=2.58; C6=3.03. The maximum values of the criteria for normalization: C1=2.63; C2=2.60; 
C3=2.97; C4=2.80; C5=2.89; C6=3.33.
This is followed by the calculation of the standard deviation for each criterion individually. The 
obtained values of the normalized initial matrix and standard deviations are shown in Table 2. 

Table 2. Normalized initial matrix and standard deviation.

C1 C2 C3 C4 C5 C6
Albania 0.000 0.000 0.483 0.000 0.290 0.567
Serbia 0.893 1.000 1.000 0.583 0.677 1.000
Montenegro 0.750 0.903 0.000 0.667 0.000 1.000
BIH 1.000 0.419 0.552 1.000 1.000 0.600
North Macedonia 0.357 0.581 0.552 0.750 0.194 0.000
STDEV 0.415 0.401 0.355 0.370 0.402 0.411

Source: Author’s calculation.

After that, it is necessary to determine the correlation between the criteria. An example of the 
calculation is as follows:

  

Table 3 shows the obtained values of linear correlation coefficients.

Table 3. Matrix of linear correlation coefficients.

C1 C2 C3 C4 C5 C6
C1 1.000 0.685 0.153 0.797 0.566 0.503
C2 0.685 1.000 0.088 0.503 0.071 0.480
C3 0.153 0.088 1.000 -0.005 0.627 -0.057
C4 0.797 0.503 -0.005 1.000 0.409 -0.082
C5 0.566 -0.071 0.627 0.409 1.000 0.111
C6 0.503 0.480 -0.057 -0.082 0.111 1.000

Source: Author’s calculation.

The formation of the matrix is completed by subtracting the correlation matrix from one (1-all 
values in the previous matrix). After subtraction, the values are summed in columns for all criteria.
Then it is necessary to multiply the values of standard deviation with previously obtained individual 
values of sums per columns. C1 = 0.415 * 2.297 = 0.953; C2 = 0.401 * 3.316 = 1.330; C3 = 0.355 * 
4.195 = 1.489; C4 = 0.370 * 3.378 = 1.249; C5 = 0.402 * 3.358 = 1.350 C6 = 0.411 * 4.046 = 1.663.
Their sum is 8.034. The values of weight coefficients are obtained when an individual value of Cj 
is divided by the previous sum, e.g.: W1 = 0.953/8.034 = 0.119. Other values are obtained in the 
same way: W2 = 0.166; W3 = 0.185; W4 = 0.156; W5 = 0.168; W6 = 0.207. The weight coefficients 
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obtained in this way are used for further calculations when applying the MARCOS method.
Based on the obtained weight values of the criteria, it can be concluded that the most significant 
is the sixth criterion related to timeliness, followed by the criteria for ease of arranging shipments, 
tracking and tracing of goods and infrastructure. In the fifth place in significance is the criterion 
related to quality of logistics services and in the last place in significance is the criterion that takes 
into account customs.

5.2. RESULTS OF THE MARCOS METHOD APPLICATION

At the very beginning, it is necessary to form an extended initial decision matrix. Thus, in this 
step, the matrix is expanded by defining an ideal (AI) and anti-ideal (AAI) solution. The anti-
ideal solution (AAI) is the worst alternative while the ideal solution (AI) is the best-performing 
alternative. The extended initial matrix of the MARCOS method is shown in Table 4. 

Table 4. Extended initial matrix for the MARCOS method.

C1 C2 C3 C4 C5 C6
AAI 2.350 2.290 2.680 2.560 2.580 3.030
Albania 2.350 2.290 2.820 2.560 2.670 3.200
Serbia 2.600 2.600 2.970 2.700 2.790 3.330
Montenegro 2.560 2.570 2.680 2.720 2.580 3.330
BIH 2.630 2.420 2.840 2.800 2.890 3.210
North Macedonia 2.450 2.470 2.840 2.740 2.640 3.030
AI 2.630 2.600 2.970 2.800 2.890 3.330
MAX/MIN MAX MAX MAX MAX MAX MAX

Source: Author’s calculation.

The next step is the normalization of the extended initial matrix, which is performed by Equation 
(10). An example of calculation is as follows:   
 

           

The values of the normalized matrix obtained in this way are shown in the table 5.

Table 5. Normalized extended initial matrix.

C1 C2 C3 C4 C5 C6
AAI 0.894 0.881 0.902 0.914 0.893 0.910
Albania 0.894 0.881 0.949 0.914 0.924 0.961
Serbia 0.989 1.000 1.000 0.964 0.965 1.000
Montenegro 0.973 0.988 0.902 0.971 0.893 1.000
BIH 1.000 0.931 0.956 1.000 1.000 0.964
North Macedonia 0.932 0.950 0.956 0.979 0.913 0.910
AI 1.000 1.000 1.000 1.000 1.000 1.000
Wj 0.119 0.166 0.185 0.156 0.168 0.207

Source: Author’s calculation.
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The fourth step is to determine a weighted matrix. Multiplication of the normalized matrix with 
weighting coefficients is performed by Equation (11). An example of calculation is as follows:

; ;  
The values of the weighted matrix are shown in the table 6.

Table 6. Weighted matrix of the MARCOS method.

C1 C2 C3 C4 C5 C6 ∑
AAI 0.106 0.146 0.167 0.142 0.150 0.188 0.900
Albania 0.106 0.146 0.176 0.142 0.155 0.199 0.924
Serbia 0.117 0.166 0.185 0.150 0.162 0.207 0.987
Montenegro 0.115 0.164 0.167 0.151 0.150 0.207 0.954
BIH 0.119 0.154 0.177 0.156 0.168 0.200 0.973
North Macedonia 0.110 0.157 0.177 0.152 0.153 0.188 0.939
AI 0.119 0.166 0.185 0.156 0.168 0.207 1.000

Source: Author’s calculation.

The fifth step involves the calculation of the utility degree of alternatives Ki, and is performed by 
Equation (12) and (13): An example of calculation is as follows:    

             =1.027;       

The next step is to determine the utility function of the alternative and it is calculated by Equation 
(15). The utility function represents a compromise of the observed alternative in relation to the 
ideal and anti-ideal solution. 

               

The utility function according to the anti-ideal solution is obtained applying Equation (16), as 
follows:  

           

While the utility function according to the ideal solution is obtained by applying Equation (17), as 
follows:  
 

            

Finally, the utility function of alternative A1 is obtained by applying Equation (15), as follows:
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Table 7 shows the results obtained using the MARCOS method.

Table 7. Results of applying the MARCOS method.

Ki - Ki + Rank

Albania 1.027 0.924 0.474 0.526 0.648 5

Serbia 1.098 0.987 0.474 0.526 0.692 1

Montenegro 1.061 0.954 0.474 0.526 0.669 3

BIH 1.082 0.973 0.474 0.526 0.682 2

North Macedonia 1.044 0.939 0.474 0.526 0.658 4
Source: Author’s calculation.

According to the results obtained, the best-ranked country in the Western Balkans is Serbia, while 
Bosnia and Herzegovina is in second place. The third place in the ranking is occupied by Montenegro, 
and the fourth by North Macedonia. The worst-ranked country in the Western Balkans is Albania.
5.3. Analysis of the sensitivity of the results to changes in the significance of the criteria
It is known that there are different MCDM methods, and the results change depending on changes 
in the significance of criteria as well as the selection of a MCDM method. For that reason, it is 
necessary to perform a sensitivity analysis, i.e. to compare the results when the weights of criteria 
changes. Sensitivity analysis is conducted for greater security during implementation in the real 
sector. In this part of the sensitivity analysis, it is analyzed the impact of changes in all criteria. 
The weights of the criteria in the range of 15-90% were changed, starting with the most significant 
criterion. The most significant criterion is C6, followed by C3, C5, C2, C4 and C1 criteria. By 
applying Equation (18), a total of 36 scenarios were formed. 

     ( ) ( )
1

1n n
n

W
W W

W
β

β α= −
−

          (18)

In scenarios S1-S6, it has been changed the most significant criterion C6, criterion C3 in scenarios 
S7-S12, criterion C5 in scenarios S13-S18, criterion C2 in scenarios S19-S24, criterion C4 in 
scenarios S25-S30 and criterion C1 in scenarios S31-S36. Wnβ represents a new value of the criteria 
Ci, Ci, Ci, Ci, Ci, Ci. Wna represents the reduced value of the criterion Ci, Wp is the original value 
of the observed criterion and Wn represents the original value of the criterion with a reduced value 
- Ci (for the first group of scenarios, S1 -S6). All simulated criteria values through the newly formed 
36 scenarios are presented in Table 8, as well as in Figure 8.
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Table 8. Simulated values of the criteria through newly formed 36 scenarios.

W1 W2 W3 W4 W5 W6 W1 W2 W3 W4 W5 W6
S1 0.123 0.172 0.193 0.162 0.175 0.176 S19 0.122 0.141 0.191 0.160 0.173 0.213
S2 0.128 0.178 0.200 0.168 0.181 0.145 S20 0.126 0.116 0.196 0.165 0.178 0.219
S3 0.132 0.185 0.207 0.174 0.188 0.114 S21 0.129 0.091 0.202 0.169 0.183 0.225
S4 0.137 0.191 0.214 0.180 0.194 0.083 S22 0.133 0.066 0.207 0.174 0.188 0.232
S5 0.142 0.198 0.222 0.186 0.201 0.052 S23 0.136 0.041 0.213 0.179 0.193 0.238
S6 0.146 0.204 0.229 0.192 0.208 0.021 S24 0.140 0.017 0.218 0.183 0.198 0.244
S7 0.123 0.171 0.158 0.161 0.174 0.214 S25 0.122 0.170 0.191 0.132 0.173 0.213
S8 0.127 0.177 0.130 0.166 0.180 0.221 S26 0.125 0.175 0.196 0.109 0.177 0.218
S9 0.131 0.182 0.102 0.171 0.185 0.228 S27 0.128 0.179 0.201 0.086 0.182 0.224

S10 0.135 0.188 0.074 0.177 0.191 0.235 S28 0.132 0.184 0.206 0.062 0.187 0.230
S11 0.139 0.194 0.046 0.182 0.197 0.242 S29 0.135 0.188 0.211 0.039 0.191 0.236
S12 0.143 0.199 0.019 0.187 0.202 0.249 S30 0.138 0.193 0.216 0.016 0.196 0.241
S13 0.122 0.171 0.191 0.160 0.143 0.213 S31 0.101 0.169 0.189 0.159 0.171 0.211
S14 0.126 0.176 0.197 0.165 0.118 0.220 S32 0.083 0.172 0.193 0.162 0.175 0.215
S15 0.129 0.181 0.202 0.170 0.092 0.226 S33 0.065 0.176 0.197 0.165 0.178 0.220
S16 0.133 0.186 0.208 0.174 0.067 0.232 S34 0.047 0.179 0.200 0.168 0.182 0.224
S17 0.136 0.191 0.213 0.179 0.042 0.238 S35 0.030 0.182 0.204 0.171 0.185 0.228
S18 0.140 0.196 0.219 0.184 0.017 0.245 S36 0.012 0.186 0.208 0.174 0.188 0.232

Source: Author’s calculation.

Figure 8. Results of sensitivity analysis with new criterion values.  

Source: Author’s creation.

Based on the 36 sets that represent the new criteria, it can be seen that there have been no 
significant changes. Although the criteria have been changed, we come to the conclusion that the 
fifth alternative is the worst solution, while the first alternative is the best solution. The only change 
that occurred was when the third alternative (Montenegro) and the fourth alternative (North 
Macedonia) swapped rankings in the sixth scenario. The change of ranks in the sixth scenario is 
influenced by the reduction of the weight value of the most important criterion (C6) by 90%. In 
general, it can be concluded that there are no significant changes in the ranking.
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6.  CONCLUSION

One of the most important factors that enable countries to compete in national or international 
trade is the efficiency and productivity of their logistics performance. Logistics is one of the fastest 
growing sectors in the world, which has significant positive effects on the economic and social 
policy of countries’ development. It is very important to create regulations in the logistics sector in 
order to improve the trade capacity of countries and increase international competitiveness. The 
Logistics Performance Index (LPI), calculated by the World Bank, is an indicator of the logistics 
environment quality of a country in which logistics operators act. The World Bank collects data on 
logistics environment quality through a survey of logistics operators. In this way, logistics operators 
provide feedback on logistics in the countries with which they do business and trade. The LPI is an 
indicator that shows the performance of the logistics sector by combining main data from the six 
logistics performance components into one indicator. 
The 2018 LPI data published by the World Bank were used to compare the performance of the 
international logistics of the Western Balkans countries using the CRITIC and MARCOS method. 
First, the weight values   of the defined criteria were obtained by applying the CRITIC method. Thus, 
it has been analyzed the following six criteria: Customs (C1), infrastructure (C2), ease of arranging 
shipments (C3), quality of logistics services (C4), tracking and tracing of goods (C5) and timeliness 
(C6) based on which the LPI is defined. All criteria are of benefit type and should be maximized. 
The initial matrix was formed with LPI data for 2018. The most significant criteria for the countries 
of the Western Balkans were C6 > C3 > C5 > C2 > C4 > C1. The summed weighting coefficients 
were used for further calculation in the MARCOS method. As for the Western Balkan countries, 
according to the results of MARCOS, the best-ranked country is Serbia, followed by Bosnia and 
Herzegovina. It is followed by Montenegro and North Macedonia, while Albania is the worst-
ranked country in the Western Balkans. In the section of the analysis of the sensitivity of the results 
to changes in the significance of the criteria, it was noticed that there are no significant changes. 
Therefore, it can be concluded that nowadays measuring and analyzing the logistics performance 
index is increasingly coming to the fore since the efficiency or inefficiency of the logistics sector 
directly and indirectly affects all other economic sectors, and contributes to the overall development 
of a country. Hence, it is necessary to perform various processes of measuring, analyzing and 
evaluating the LPI, and the mentioned processes can greatly improve and simplify the application 
of MCDM models.
One of the limitations of this research is the period observed as well as the number of countries 
analyzed. These limitations can be compensated through future research that will include data on 
the value of LPI for several years, and analyze and compare the values of LPI in the Western Balkans 
compared to other countries and regions. Some directions of future studies can be manifested 
by determining the level of impact of individual indicators on the value of LPI using different  
subjective and objective methods, or methods that include fuzzy  or gray  numbers  and comparing 
the results of these approaches. 
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ABSTRACT

Evolution of digital money demonstrates that CBDC (Central Bank Digital 
Currency means a digital form of traditional fiat currencies) design is really 
challenging. While technically possible CBDC solutions are visible, much of 
institutional aspects are rest to be unsolved. One of the issues is a degree of 
privacy and anonymity. All historical forms of money had intrinsic property of 
non-traceability of transactions and only now this feature of non-digital money 
is recognized as strong institutional advance. At the same time, privacy and 
anonymity preferences could relate to cultural attitudes. However, money may 
distort expected logical relations between such patterns like “less hierarchies 
more privacy-anonymity” or “more egalitarianism less privacy-anonymity”. 
This potentially means that money may posit extra propensity to privacy-
anonymity that is going beyond the cultural attitudes. Basing on the survey, we 
demonstrate some contradictions in how respondents perceive the preference 
of functional usability over anonymity of transactions. The same is relevant 
when cultural patterns are taken into account. It is more likely to find cultural 
closeness across respondents from different regions than strong determinacy of 
privacy-anonymity preferences by propensity to hierarchies or egalitarianism. 
Additionally, we checked hierarchies or egalitarianism attitudes by additional 
questions and found some mixed results. Also, we found some conformism 
culture (meaning unstable preferences) and rely it with lack of trust in public 
institutions. When centralized money are less trusted people faster agree to 
sacrifice anonymity in the benefits of functionality. The main take away is that it 
is unlikely to expect the unity of optimal CBDC design across countries. Aside of 
behavioural distortions, culture still matter and it is likely to expect future variety 
of digital money from functional usability privacy-anonymity trade-off.

Keywords:  CBDC design, digital money, cultural attitudes, privacy, anonymity.

1.  INTRODUCTION

The short history of cryptocurrencies has shown that they can significantly affect the evolutionary 
trajectory of money. Even embodying the questionable ability to provide mass transactions, they 
have already influenced changes in behaviour regarding the development of payment technologies. 
Today, we can say that the expansion of crypto assets is increasingly shifting to the financial side. 
But it is the combination of payment capabilities, asset behaviour and technological ways to go 
beyond regulation that makes them so attractive. Naturally, this could potentially undermine the 
inviolability of the current monetary order, based on fiat money, the stability of which is ensured 
institutionally through the appropriate mandate of central banks in the field of price and financial 
stability. It is no coincidence that monetary authorities are responding by actively developing 
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projects on their own digital money - CBDC (for a more detailed overview of how far central banks 
have moved forward in the issue, see Auer et al (2020)).
However, the design of the CBDC remains a serious issue for discussion at the moment (Mancini-
Griffoli et al (2018). This is due to the fact that potentially the technologies underlying digital 
money of central banks allow the implementation of functionality that goes beyond established 
monetary practices (for example, the interest rate corridor for all economic agents), or which raises 
the question of a new dimension of social norms about money in the digital age. A clear expression 
of the CBDC design problem is the issue of privacy and anonymity of money transactions. The 
success of CBDC projects on a large scale will largely depend on the attitude of economic agents to 
this aspect of money.
At the same time, issues of privacy and anonymity are not economic variables. They are heavily 
influenced by cultural attitudes. This means that attitudes to the extent to which money should 
embody privacy may differ from one society to another. Moreover, it can be assumed that even 
within one country, one may not see sufficient homogeneity in the advantage of anonymity over 
functional convenience when it comes to digital money. Empirical assessments of cultural attitudes 
may not work well enough in the digital world. For example, Koziuk (2021) shows that trust in 
digital money is more driven by age than by some structural factor. It follows that obtaining direct 
information about the importance of privacy and anonymity in the digital world may be a more 
advantageous option when studying the issues of optimal CBDC design. Based on the survey, this 
article reveals a number of controversial points on how cultural attitudes such as individualism and 
egalitarianism can relate to the problem of privacy and anonymity of digital money. Privacy and 
anonymity have been found important (as, for example, Borgonovo et al show (2021)), but they 
are not rigidly driven by individualism or predisposition to egalitarianism. Surveys have shown 
that the predisposition to individualism or egalitarianism can be distorted by monetary incentives. 
This means that functional convenience vs. privacy and anonymity of trade-off does not have an 
unambiguous solution. Most likely, there will be no unified optimal CBDC design by countries.

2.  LITERATURE REVIEW

The problem of digital money has convincingly demonstrated that the implementation of three 
basic functions (medium of exchange, unit of account, store of value) in their structural integrity 
is no longer a given fact that is perceived as appropriate. Most modern theories of money are 
more focused on the multiplicity of money, money as memory, money as a manifestation of trust 
in decentralized interactions (Zucker (1984), Zalizer (1994), Zanini and Migueles (2013), Borio 
(2019), Kocherlakota (1996, 1998), Schnabel and Shin (2004, 2018), Vaz and Brown (2020)). At the 
same time, studies that reveal the essential conditionality of economic processes by cultural patterns 
also point to the importance of institutional and behavioural approaches in money analysis (Araujo 
(2004), Borgonovo et al (2021), Masciandaro (2018)). In addition, the emergence of the economy 
of privacy has shown that the behaviour of individuals in the digital world is subject to much 
more distortion than previously thought. The so-called privacy paradox is a clear confirmation 
of this (Athey et al (2017)). Therefore, the study of privacy and anonymity preferences in the 
context of CBDC in terms of societal or individual values   requires a broader view of the problem, 
as traditional CBDC design analysis is more concerned with use-case, technological platforms as 
well as the impact on price and financial stability (Agur at al (2019)). Similarly, theoretical analysis 
of block-chain (Halaburda et al (2020)) and privacy (Acquisti et al (2016)) are largely based on the 
orthodox approach of economics.
It is recognized in the literature that the demand for CBDC on the part of economic agents will be 
largely determined by structural factors. A number of works note the importance of the level of 
development of the shadow economy, financial intermediation, the high cost of payment services, 
and the scale of cross-border transfers. It is recognized that the structural factors of supply and 
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demand of the CBDC will determine the extent to which digital money of centralized issuance 
will be required for retail payments and financial inclusion (Auer et al (2021), Alfonso et al (2022), 
Croxson et al (2022)).
On the other hand, the very issue of CBDC design has prompted central banks to find out which 
features of the digital currency are most important to economic agents. Surveys conducted by the 
European Central Bank have shown that the privacy of transactions is a key requirement for the 
digital equivalent of cash (ECB (2021)). The issue of finding an institutional and technological 
format is also actively debated in the literature (ECB (2019), Grothoff and Moser (2021), WEF 
(2021)). The issue of the technological response to how to reconcile the digital nature of money with 
privacy cannot but rest on additional institutional requirements. In fact, it is institutional factors 
that will determine the nature of the protocol that will ensure privacy in the digital environment.
Although the privacy of digital money has begun to be actively debated in the context of central 
banks’ response to the expansion of cryptocurrencies, the theory of money has formed a clear 
direction, which directly indicates that privacy is one of the properties of money. Khan et al (2004) 
point out that most traditional money researches emphasize that it is a tool for record-keeping 
and information imperfections of a system based on credit money. The approach of money as 
memory (Kocherlakota (1996, 1998)) develops another aspect of such a traditional approach with 
an emphasis on the problem of trust in decentralized interactions, which should be based on the 
confirmation o f the value of exchange. According to Khan et al (2004), such views do not take into 
account that privacy is already a factor that gives value to money.
A number of behavioural experiments confirm the position that privacy and anonymity are what 
gives money value (Borgonovo et al (2021), Masciandaro (2018)). Masciandaro (2018) reformulates 
the traditional three functions of money (medium of exchange, unit of account, store of value) 
by defining three properties of money: a means of ensuring the advantage of liquidity, a means 
of preserving value as an opportunity to prevent opportunity costs, a means of accumulation 
and transmission of information. From the last property of money, the preference for privacy 
and anonymity follows. It is based on this view of the properties of money that the behavioural 
experiment is constructed according to Borgonovo et al (2021). The conclusion that follows from 
it: economic agents attach importance to anonymity; the preference for anonymity is due to the 
propensity of economic agents to risks; the opportunity to give up liquidity benefits should be 
accompanied by a greater reward in the form of income (Borgonovo et al (2021)). It is also concluded 
that the combination of advantages in terms of liquidity, anonymity and prevention of opportunity 
costs is extremely sensitive to individual preferences (Borgonovo et al (2021), Masciandaro (2018)).
The results of this behavioural experiment confirm the validity of the approach according to which 
the preference for privacy and anonymity as the value of money can be based on cultural attitudes. 
For example, the propensity to risk is often a culturally determined factor or a reflection of the 
specifics of the perception of social trust in society. On the other hand, and this is in line with the 
view presented in this article, intercultural empirical criteria may not always give a reliable result, 
as behavioural distortions can be triggered in conditions of a complex choice dilemma. Therefore, 
it is better to rely on direct evidence of preferences and test them indirectly through the logical 
connection with cultural attitudes and the stability of such attitudes in response to monetary 
incentives.
Regarding the factor of culture in the economy, we can note the growing volume of literature, which 
recognizes its important role in identifying stereotypes of social behaviour, group interactions and 
individual preferences, which cannot be ignored in their pure form. A review of the literature on 
this issue and a discussion of the results of a study of the impact of culture on the economy are 
well presented in Guiso et al (2006). There is no lack of evidence that cultural factors directly affect 
people’s monetary habits, even within one country (Jost (2018), Henchoz et al (2019)). Cultural 
factors also influence the design of monetary policy institutions (Tognato (2012)). For example, 
a tendency towards individualism, a lower tendency towards hierarchies and uncertainty leads to 
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a more likely choice in favour of a more independent central bank and lower inflation (de Jong 
(2002)).
Cultural differences are considered to be important factors in the attitude to money, choice of 
consumption and savings, loan propensity (Henchoz et al (2019)). At the same time, it is important 
that preferences for economic choice are influenced by individualism, propensity for hierarchies, 
attitudes towards risk and uncertainty, which are signs of cultural affiliation (Falicov (2001)). Based 
on a number of studies in the field of behavioural sciences, it seems logical to assume that privacy 
and anonymity are not abstract economic preferences, but culturally driven drivers of behaviour. 
Many studies note that a higher propensity for privacy and anonymity is characteristic of societies 
with a more pronounced propensity for individualism (Li et al (2017)). Similarly, a higher degree 
of insensitivity to uncertainty corresponds to the predominance of privacy (Trepte et al (2017)). 
However, there is a paradox here, as traditionally a higher propensity for individualism positively 
corresponds to a propensity for risk and acceptance of uncertainty. The same applies to the problem 
of egalitarianism. Egalitarian societies may encourage less privacy. But here the problem of 
hierarchy arises, because hierarchies can encourage privacy as a protective reaction, or rely on less 
pronounced privacy on the grounds that hierarchies are supported by collectivism. Omrani and 
Soulie (2017) demonstrate a more sophisticated approach. They point out that more hierarchical 
societies and societies with strong competition encourage individuals to be more concerned with 
privacy. Individuals from societies where equality and cooperation prevail are less concerned about 
privacy.
However, there are a number of problems. Firstly, as already mentioned, the success of CBDC project 
promotion depends largely on how much the digital currency of central banks will be in demand 
and the degree of demand will be influenced by its design. At the same time, as Koziuk (2021) shows, 
political regime can be important, because for autocracies the CBDC can be a form of sophisticated 
control over individuals. At the same time, the autocracies themselves are inconceivable without 
hierarchy and the cultivation of collectivist values. Secondly, in the digital world, privacy undergoes 
a paradox of privacy, so that individual preferences, rather than cultural patterns, can more clearly 
demonstrate the importance of anonymity as a property of money. Thirdly, privacy is a cultural 
phenomenon and corresponds to a wide range of different characteristics of society, which can 
often contradict each other on a theoretical level, but reflect the specific features of a society.
Based on this, it is possible to build a search question on the extent to which economic agents 
are willing to give up the convenience of digital money in favour of guaranteeing privacy and 
anonymity of money transactions, in the context of their commitment to hierarchies and 
egalitarianism. However, the basic hypothesis is that privacy in the aspect of money may have more 
properties than those derived from cultural characteristics, and such characteristics themselves 
may be distorted under the influence of monetary incentives. The direct survey approach avoids 
the debate over what dominates the formation of preferences for dealing with the attributes of 
the digital world – individual preferences or cultural patterns. At the same time, the ability to 
identify respondents by the principle of a region of origin preserves the possibility of direct appeal 
to their cultural characteristics. Also, the logic of the study is based on the rational assumption 
that individualism and hierarchies move in opposite direction. A lower propensity to hierarchies 
should correspond to a higher level of privacy. Respondents with a lower propensity to hierarchies 
should prefer anonymity when conducting money transactions. The opposite is expected in the 
case of egalitarianism. At the same time, additional control questions were used to assess the extent 
to which the identified advantage of individualism, hierarchy and egalitarianism is stable under the 
influence of monetary incentives.
The results of the survey analysis confirmed that the privacy and anonymity factors are important. 
However, (i) anonymity of money preferences not only determined by culture, (ii) factors like 
lack of trust in public institutions also affect why functionality vs anonymity trade-off may be 
different in different societies, (iii) the stated assessments of personal propensity to hierarchy and 
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egalitarianism are not stable under the influence of monetary incentives. This proves that privacy 
and anonymity in the digital environment are determined by individual preferences, which are 
influenced by cultural and institutional factors, although not severely. Also, we identified so called 
culture of conformism that demonstrate unstable preferences and rely it with lack of trust in public 
authority. Due to this finding it is possible to se that when centralized money are less trusted 
economic agents more agree to sacrifice anonymity in benefit of more functionality. The general 
take away from this is that a unified approach to optimal CBDC design across countries is hard to 
expect.

3.  METHODOLOGY

Detection of cultural attitudes is not always possible to establish in behavioural experiments. 
Although the focus of the research is on identifying attitudes to privacy and anonymity as a property 
of money in the context of CBDC design, surveying respondents representing potentially different 
cultures reveals additional aspects of the problem. For example, a survey or experiment within one 
cultural group allows you to see preferences and perceive them as given. The presence of a broader 
cultural context suggests that either attitude toward privacy and anonymity of money is similar 
across cultures, or it is different. Similarly, the survey takes into account the factor of preferences 
concerning individualism and egalitarianism as cultural attitudes that may affect preferences 
regarding the properties of money. Similarly, cultural differences can affect the algorithm of 
connections: cultural affiliation – individualism/egalitarianism – privacy/anonymity. That is, if 
we follow the same pattern of self-identifications and cross-cultural preferences confirmed in the 
responses, we can assume that cultural attitudes have a universal impact on how economic agents 
are willing to see the money. If such patterns differ, it is worth noting that cultural factors are 
important for money design. On the other hand, the structure of the survey allows additional 
verification of the stated values   concerning hierarchies/egalitarianism by analysing the responses-
reactions to additional monetary incentives. The latter is important to determine the extent to 
which cultural determinants of value are sustainable under the influence of monetary incentives.
In terms of methodology, the study is based on the data of the analysis of the correspondence 
form of the survey, conducted by mail to the addresses of selected persons who have previously 
agreed to participate. A successful and positive feature of this survey is that the general educational 
and cultural level of the respondents was taken into account when forming the content of the 
questionnaire. Empirical data of the study are based on a survey of 164 respondents who come from 
three continents, including Africa (40 people), Asia (45 people) and Eastern Europe (79 people). 
The structure of the questionnaire, in general, is typical. It contains a short preface in the form of an 
appeal to the respondent, which indicates the topic, purpose of the survey, the organization and the 
person responsible for conducting the survey as well as information about confidentiality. There is 
also a link to the questionnaire using the “Google forms” service and an explanation of how to fill 
it out.
One of the most important stages of the research is the selection of people interviewed during 
the research. In order to be more representative and get professional answers to the questions 
included in the questionnaire, only those who had previously passed a test selection on the basics 
of understanding the money market were included in the survey. Regarding the distribution of 
respondents by age, the largest share of people from Africa and Asia are between 18 and 25 years 
old, in percentage terms it is 85% and 89%, in Eastern Europe the largest share are between 26 and 
35 years old, corresponding to 70% (Table 1).
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Table 1. Distribution of respondents by age*

  Number of answers, in %
  from 18 to 25 from 26 to 35 more than 45

Africa 85% 15% 0%
Asia 89% 11% 0%
Eastern Europe 19% 70% 11%

*Source: formed on the basis of survey results.

Concerning the assessment of personal well-being, the results were similar for Eastern Europe and 
Asia. 41% of respondents from Eastern Europe said they had a low income, and about the same 
proportion of respondents was from Asia (42%); things were slightly better in Africa, where 33% 
said they had a low income. According to the data obtained, only people from Asian countries 
indicated that their income level was higher than average, their percentage was 16% (Table 2). 

Table 2. Respondents’ assessment of their income level*

  Number of answers, in %
  Low Average Above average
Africa 33% 68% 0%
Asia 42% 42% 16%
Eastern Europe 41% 59% 0%

*Source: formed on the basis of survey results.

It is possible that this result is due to some shift in the sample, because of the fact that respondents 
from Africa may represent relatively wealthier strata than respondents from the other two regions. 
However, this is quite a relative factor that cannot affect the overall result, given the lack of a 
significant gap in GDP indicators per capita by respondents’ countries of origin.

4.  RESULTS

The importance of financial inclusion is noted in most studies that focus on the analysis of potential 
demand for the retail option of CBDC (Auer et al (2021), Alfonso et al (2022), Croxson et al (2022)). 
Similarly, the rapid development of fintech affects the expanding options of payment services and 
further differentiation of values   for the client that they carry. Initial differences in the availability 
of payment services determine how respondents assess the importance of payment technologies 
for them. The most significant is the development of payment technologies for people of African 
descent – their share is 98%. Data on Asia and Eastern Europe show that respondents are less 
interested in this issue, accounting for 82% and 84%, respectively (Table 3).

Table 3. Are changes in payment technologies important to you?*

  %
  Yes No
Africa 98% 3%
Asia 82% 18%
Eastern Europe 84% 16%

*Source: formed on the basis of survey results.
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Although central banks and the BIS focus on the factor of financial inclusion that may underlie 
CBDC design approaches, there is a clear problem with economic agents’ awareness of what digital 
money of centralized emission is. Importantly, ignorance concerning the CBDC may seem strange 
in light of the importance of payment technologies recognition. This is paradoxical, given the 
large-scale structural changes that may be activated by the CBDC implementation process. The 
widespread establishment of the central bank’s digital currency can lead not only to global changes 
in payment, clearing and settlement mechanisms, but also significantly affect the composition 
of the monetary base and money structure, change the functions of commercial banks and the 
competence of central banks in the monetary and payment system, influence the implementation 
of monetary and macroprudential policy. The largest number of respondents aware of the CBDC is 
in Eastern Europe – 48%, in Africa and Asia – 20% and 22%, respectively (Table 4). This is in stark 
contrast to the data in Table 3, especially in the case of respondents from Africa.

Table 4. Do you know about the digital currency of central banks (CBDC)?*

  %
  Yes No

Africa 20% 80%
Asia 22% 78%
Eastern Europe 48% 52%

*Source: formed on the basis of survey results.

Guarantees of privacy and anonymity of transactions are important ethical issues of CBDC 
implementation. Traditional fiat money will embody this property mechanically. In the case of 
digital money, a certain protocol is needed, which is set at the border of technology and institutional 
solution. If the simplification of the customer identification procedure makes it easier to access 
payment services, it does not guarantee that economic agents will be willing to sacrifice part of the 
anonymity of transactions. If digital currency settlements are more frugal, economic agents should 
be more willing to use them. But the question remains: will the citizens themselves agree that their 
operations will be completely open and lose their anonymity as well as confidentiality? As the level 
of CBDC privacy also depends on the design of digital money, the question arises concerning how 
aware respondents are of this. Natives of Asia are the most aware of this – 67%, slightly lower rate 
natives of Africa have – 45% and the lowest rate have respondents from Eastern Europe – 33% 
(Table 5). The results of Table 5 also show some inconsistency with the data of Table 4. It seems that 
awareness of the CBDC does not mean that respondents fully understand that digital money can 
be programmed, and that the design of their functionality corresponds to a particular idea that is 
the subject of policy choice.

Table 5. Do you know that the level of privacy of transactions depends on the design of digital 
money?*

  %
  Yes No

Africa 45% 55%
Asia 67% 33%

Eastern Europe 33% 67%
*Source: formed on the basis of survey results.
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Finding a balance between anonymity and traceability has proved to be a key aspect of new 
discussions about money. If experiments show the importance of privacy and anonymity (Borgonovo 
et al (2021), Masciandaro (2018)), the results of the survey rather confirm this. However, there is a 
significant variation of affirmative answers according to the regional criterion. The most important 
right to realize the privacy of transactions is for the representatives of Africa – 98%, while for 
the representatives of Asia and Eastern Europe this figure is lower – 71% and 48%, respectively 
(Table 6). This distribution of votes is quite easy to explain in the context of Africa, which may 
be the result of a long experience of distrust of external authorities or state institutions. Fewer 
affirmative responses from Asia could be explained by the well-known propensity of the residents 
of the continent to collectivist values. But the data on Eastern Europe is somewhat confusing. This 
result can be explained by the fact that respondents from this region are a priori convinced that 
their transactions have a high probability of tracking, and therefore they try to ensure privacy in 
some other way, as confirmed by the answers to additional questions (Table 6).

Table 6. Is the implementation of the right to privacy of transactions important to you?*

  %

 

Yes No, but I use other 
methods to exercise this 

right

No, I’m concerned about 
the privacy of my payments

Africa 98% 3% 0%
Asia 71% 11% 18%
Eastern Europe 48% 13% 39%

*Source: formed on the basis of survey results.

Because transaction traceability depends on the design of the CBDC, the relationship between 
consent to privacy restrictions and privacy preferences is equally important. Thus, the representatives 
of Asia find the greatest response to the privacy of transactions for the sake of public interests – 
71%, the results of representatives of Africa and Eastern Europe – 63 and 68%, respectively (Table 
7). Such results are somewhat consistent with preliminary data. For example, it is respondents 
from Asia who are most familiar with the fact that transaction tracking follows from digital money 
design. The same respondents have a lower interest in privacy than others. In other words, such 
results reflect that the cultural factor plays a certain role. Most likely, it should be not so much about 
social trust in state institutions for reasons of quality of institutions, but about cultural drivers of 
external authority acceptance and a tendency to collectivism.

Table 7. Do you allow restrictions on the privacy of transactions for the sake of public interests?*

  %
  Yes No
Africa 63% 38%
Asia 71% 29%
Eastern Europe 59% 41%

*Source: formed on the basis of survey results.

Respondents from Africa, Asia and Eastern Europe are almost unanimous about the possible 
impact of transaction tracking on the decline in the popularity of digital money – 58%, 53% 
and 53%, respectively (Table 8). But even here, respondents from Asia differ from, for example, 
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representatives of the African continent in terms of willingness to sacrifice privacy for convenience, 
confirming previous findings.

Table 8. Do you think that transaction tracking reduces the popularity of digital money?*

  %
  Yes No

Africa 58% 43%
Asia 53% 47%

Eastern Europe 53% 47%
*Source: formed on the basis of survey results.

But the data in table 9 show that the issue of money privacy is subject to certain behavioural 
distortions. The statement that cash provides the highest level of anonymity of transactions is most 
shared by representatives of Asia – 60%, respondents from Africa – 55%, and the least – from 
Eastern Europe – 41%, which may indicate a low level of confidence in all forms of transactions 
(Table 9). Thus, the representatives of Asia, to the greatest extent pointing to the willingness to 
compromise privacy, say that it is cash that most embodies privacy. The lowest degree of cash 
privacy is in the perception of Eastern European respondents. Firstly, it follows that perceptions of 
the privacy of digital money and cash may differ. Secondly, it is difficult to explain in terms of the 
theoretical connection between cultural attitudes and economics. Thirdly, the institutional fact of 
greater trust in state institutions is likely to work. Lack of trust in monetary or banking regulators 
may extend to a distorted perception of the anonymity of traditional monetary transactions.

Table 9. Do you think that paper money provides the highest degree of anonymity of transactions?*

  %
  Yes No

Africa 55% 45%
Asia 60% 40%
Eastern Europe 41% 59%

*Source: formed on the basis of survey results.

As for anonymity vs functionality trade-off, the results are generally twofold. Among the respondents, 
it is the representatives of Eastern Europe who are most willing to sacrifice some aspect of the 
anonymity of transactions for the convenience of their conduct – 53%, representatives of Asia and 
Africa – 44% and 33% (Table 10). On the one hand, it is the African people who are most consistent 
in their preference for privacy/anonymity, as evidenced by previous responses. Respondents from 
Asia take an intermediate position in this regard, with certain elements of inconsistency. They are 
the most willing to limit privacy restrictions, but not the most willing to sacrifice it for convenience. 
On the other hand, the response of respondents from Central and Eastern Europe may seem 
contradictory. However, there is a hidden sequence in it: if there is no trust privacy provision, then 
its loss is not a problem. This once again indicates that not only cultural patterns but also aspects of 
institutional trust are important for economic agents’ preference for digital money.
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Table 10. Are you willing to sacrifice some aspect of the anonymity of transactions for the 
convenience of their conduct?*

  %
  Yes No
Africa 33% 68%
Asia 44% 56%
Eastern Europe 53% 47%

*Source: formed on the basis of survey results.

Regarding the awareness of the importance of digital money convenience, the results of the survey 
(Table 11) reflect the situation with the preference for convenience over anonymity (Table 12). 
The majority of respondents from all continents agree with the statement that the convenience 
of payment services is the main advantage of digital payment technologies: from Africa – 90%, 
Asia – 84%, and Eastern Europe – 89%. However, this gives rise to excellent CBDC design options. 
For some central banks, a combination of functional advantages with anonymity will be more 
socially optimal, while others may compromise without significant concerns about the demand for 
centralized digital money.

Table 11. Do you think that the convenience of payment services is the main advantage of digital 
payment technologies?*

  %
  Yes No

Africa 90% 10%
Asia 84% 16%

Eastern Europe 89% 11%
*Source: formed on the basis of survey results.

The next group of questions is to find out the role of the values of individualism and egalitarianism, 
and how they are affected by additional monetary incentives. Since the tendency to privacy in the 
literature is considered to be based on individualism and lower egalitarianism, the additional cross-
check is designed to reveal either the stability of preferences or obvious behavioural distortions.
The view that the location of individuals and groups from top to bottom in horizontal layers on the 
basis of inequality in income, property, education, power, professional prestige, as a result, should 
be reflected at a certain distance is least shared by Africans – 25%, followed by representatives 
of Eastern Europe – 44%, while a much greater tendency to hierarchies respondents from the 
Asian continent show – 56% (Table 12). These results indicate a clear problem with the standard 
interpretation of the conditionality of privacy by cultural factors. For example, respondents from 
Africa have the greatest rejection of hierarchies (Table 12), but they also showed the strongest 
preference for privacy and anonymity as a property of money (Tables 5-8, 10). As expected, Asian 
respondents showed the greatest willingness to tolerate hierarchies, but their anonymity in money 
transactions was less pronounced. The preferences of respondents from Eastern Europe seem to 
be the least stable. They allow some tolerance for hierarchies, but do not consider the privacy of 
digital money the most valuable. In the first approximation, we can assume the greatest stability 
and consistency of preferences among respondents from Africa and the least – among Eastern 
Europeans.
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Table 12. Do you share the opinion that in society there should be a distance among people 
(social classes)?*

  %
  Yes No
Africa 25% 75%
Asia 56% 44%
Eastern Europe 44% 56%

*Source: formed on the basis of survey results.

The results on tolerating social inequality (Table 13) are consistent with the attitude towards 
hierarchies (Table 12). Among respondents, the opinion that social inequality is a normal 
phenomenon is most shared by respondents from Asia – 62%, the share of respondents from Africa 
and Eastern Europe who agree with it is 50% and 52% respectively (Table 13). A similar structure 
of responses is observed in two of three groups to the question “Are you willing to spend part of 
your income to reduce inequality in society?”: respondents from Asia – 62%, Africa – 58%, with the 
lowest sacrifice in representatives of Eastern Europe – 35% ( Table 14).

Table 13. Do you recognize that social inequality is normal?*

  %
  Yes No

Africa 50% 50%
Asia 62% 38%
Eastern Europe 52% 48%

*Source: formed on the basis of survey results.

Table 14. Are you willing to spend part of your income to reduce inequality in society?*

  %
  Yes No

Africa 58% 43%
Asia 62% 38%
Eastern Europe 35% 65%

*Source: formed on the basis of survey results.

The data in Tables 12-14 confirm once again that for some regions there is a relatively clear sequence 
of links between cultural attitudes and privacy, while for others it is less pronounced. This can be 
explained by the fact that there is a certain culture of social conformism. Most likely, the lack 
of trust in government institutions requires adaptability, which gives rise to such conformism. 
Historical experience plays an important role in breaking the traditional links between culture and 
the preference for privacy under the influence of institutional factors.
Attitude toward hierarchies is another dimension of identifying the influence of culture on privacy/
anonymity preferences. Among the respondents, the largest share of those, who prefer hierarchical 
organizations in Eastern Europe is 73%, while in Asia and Africa – 64% and 55% respectively 
(Table 15), but this contradicts the obtained answers to the question “Do you share the opinion that 
in society there should be a distance among people (social classes)?” to which 56% of respondents 
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from the Eastern Europe responded negatively (Table 12).

Table 15. Do you prefer to work in hierarchical organizations?*

  %
  Yes No

Africa 55% 45%
Asia 64% 36%

Eastern Europe 73% 27%
*Source: formed on the basis of survey results.

Also, there is a certain contradiction between the data in Table 12 and Table 16, which reflects the 
answer to the question “Do you prefer relationships that involve equality of participants?” to which 
87% of representatives of Eastern Europe answered affirmatively, among representatives of Africa 
and Asia this figure is 78% and 83%, respectively (Table 16).

Table 16. Do you prefer relationships that involve equality of participants?*

  %
  Yes No

Africa 83% 18%
Asia 78% 22%

Eastern Europe 87% 13%
*Source: formed on the basis of survey results.

Table 16 shows that people prefer equality of relations, but when we compare this information 
with Table 17, we see that this dependence in relation to the relationship does not dominate, that 
is, there is a certain contradiction. This suggests that the income factor in principle can potentially 
affect the change in our preferences.

Table 17. Are you ready to agree to work in more hierarchical organizations to increase your 
income?*

  %
  Yes No

Africa 75% 25%
Asia 82% 18%

Eastern Europe 87% 13%
*Source: formed on the basis of survey results.

The data in Table 18 confirm that the idea of sustainability and consistency of preferences is a kind 
of cultural trait. Monetary incentives affect potential changes in preferences. The lowest number of 
people willing to agree to the loss of part of the income for the sake of comfort in organizations with 
equality of participants in Eastern Europe is 33%, while in Asia this figure is 62%. This reaffirms 
the existence of more pronounced collectivist values in Asia and values of conformism in Eastern 
Europe.
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Table 18. Are you ready to accept the loss of part of the income for the comfort of working in 
organizations with equality of participants?*

  %
  Yes No

Africa 53% 48%
Asia 62% 38%

Eastern Europe 30% 70%
*Source: formed on the basis of survey results.

We suggest that the experience of cryptocurrency transactions may influence the formation of 
preferences concerning digital money and CBDC in particular. Among the respondents, Asian 
representatives invested the most in cryptocurrency – 36% (Table 19). Theoretically, the level of 
well-being affects the risk appetite. Therefore, there is a certain discrepancy here, as respondents 
from Asia did not recognize their income as high (Table 2). 

Table 19. Have you invested in cryptocurrencies?*

  %
  Yes No

Africa 28% 73%
Asia 36% 64%

Eastern Europe 22% 78%
*Source: formed on the basis of survey results.

The same problem exists regarding the discrepancy between the experience of cryptocurrency 
transactions and awareness of CBDC with other aspects of the digital world (Tables 3-4). In 
essence, this means that the experience of transactions does not affect preferences for privacy/
anonymity of digital money. This is an important argument in favour of the fact that institutional 
and cultural factors are important. On the other hand, cryptocurrencies are decentralized money, 
and representatives of societies most prone to hierarchies and inequalities have experience in 
dealing with them (Table 17). This indicates either that hierarchies do not exclude the possibility 
of receiving benefits given by more decentralized systems, or that money “slips out” of traditional 
hierarchies, but then the willingness to sacrifice the privacy of money transactions is a certain 
cognitive distortion. However, if economic agents view cryptocurrencies as narrowly specialized 
(or clearly segmented) and do not associate them with money in the general sense, it is possible to 
explain why hierarchy and experience differently shape the demand for privacy when it comes to 
public money. However, in Eastern Europe, there is a paradoxical situation when the percentage 
of affirmative answers to two questions differs significantly – 30% and 87%, respectively (Tables 
17-18). This once again confirms the existence of a “culture of conformism”.

5.  ROBUSTNESS CHECK

To further empirically confirm the robustness of the survey results, a test was conducted on the 
conditionality of respondents’ responses to the region of their origin. This test involves determining 
the value of Chi2 for each questionnaire question. The general assumption is that in the case of a 
significant value of Chi2, the answer is regional, ie, there is a fact of statistical confirmation of the 
role of cultural factors. In the case of a low value of this indicator, on the contrary, regional factors 
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are not decisive. So, there is such a scattering of answers that can be considered relatively universal 
without the dominance of cultural patterns expressed by regional affiliation.
In technical terms, the following hypotheses are being tested: 
Zero hypothesis: survey results do not depend on the region.
Hypothesis 1: survey results depend on the region of the survey.
Empirical data are presented in table 20.

Table 20.

Question number CHI-
SQUARE

Critical 
Value of Chi-

square

Chi-Test (P) 
Value

Hypothesis 
that is being 

accepted
1 Distribution of respondents by age 85,70 9,487729 54% Hypothesis 1

2 Respondents’ assessment of their income 
level 57,54 9,487729 59% Hypothesis 1

3 Are changes in payment technologies 
important to you? 49,80 5,991465 64% Hypothesis 1

4 Do you know about the digital currency 
of central banks (CBDC)? 18,20 5,991465 96% Hypothesis 1

5 Do you know that the level of privacy 
of transactions depends on the design of 
digital money?

19,49 5,991465 63% Hypothesis 1

6 Is the implementation of the right to 
privacy of transactions important to you? 65,61 9,487729 66% Hypothesis 1

7 Do you allow restrictions on the privacy 
of transactions for the sake of public 
interests?

7,89 5,991465 88% Hypothesis 1

8 Do you think that transaction tracking 
reduces the popularity of digital money? 1,01 5,991465 98% Hypothesis 0

9 Do you think that paper money provides 
the highest degree of anonymity of 
transactions?

5,43 5,991465 85% Hypothesis 0

10 Are you willing to sacrifice some aspect 
of the anonymity of transactions for the 
convenience of their conduct?

3,83 5,991465 95% Hypothesis 0

11 Do you think that the convenience of 
payment services is the main advantage of 
digital payment technologies?

53,19 5,991465 59% Hypothesis 1

12 Do you share the opinion that in society 
there should be a distance among people 
(social classes)?

11,34 5,991465 83% Hypothesis 1

13 Do you recognize that social inequality 
is normal? 2,08 5,991465 96% Hypothesis 0

14 Are you willing to spend part of your 
income to reduce inequality in society? 12,01 5,991465 73% Hypothesis 1

15 Do you prefer to work in hierarchical 
organizations? 21,92 5,991465 65% Hypothesis 1

16 Do you prefer relationships that involve 
equality of participants? 48,76 5,991465 58% Hypothesis 1

17 Are you ready to agree to work in more 
hierarchical organizations to increase your 
income?

49,02 5,991465 57% Hypothesis 1

18 Are you ready to accept the loss of 
part of the income for the comfort of 
working in organizations with equality of 
participants?

21,48 5,991465 59% Hypothesis 1

19 Have you invested in cryptocurrencies? 81,14 5,991465 37% Hypothesis 1

*Source: formed on the basis of survey results.
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The obtained results in general allow confirming the preliminary results. However, in some 
cases, the clear conditionality of the answers by the regional affiliation of the respondents was 
not confirmed. This includes questions concerning the impact of transaction tracking on the 
popularity of digital money (question 8), guarantees of anonymity from the side of paper money 
(question 9), willingness to sacrifice part of anonymity for the convenience of payments (question 
10) and the normality of social inequality (13). This situation can be explained by the role of non-
cultural institutional factors, which confirms the assumptions about the role of trust in public 
institutions alongside the cultural factors of the advantage of anonymity. This is particularly clear 
in the case of questions 8 and 9 as well as question 10 thereof. In other words, a lack of trust 
in digital money for transaction tracking, paper money anonymity, and the resulting willingness 
to sacrifice anonymity for convenience if the former is not trusted is evidence of a more general 
manifestation of monetary order failures. The collective experience of distrust in the central bank 
institution or its ability to conduct effective socially optimal regulation (which is a broader issue 
of trust in political institutions) may not be culturally conditioned. In the case of social inequality, 
the situation may be somewhat different. Its adoption may have different meanings in different 
cultures, as a result of which the test does not show the regional conditionality of the answers to the 
question about recognizing the normal phenomenon of social inequality. More importantly, other 
cultural factors influencing the choice of privacy preferences, such as the propensity for hierarchies 
or the willingness to sacrifice income for the sake of higher equality, remain significant, based on 
the value of Chi2, as shown in Table 20. Thus, the conducted empirical test confirms that when 
cultural factors do not fully explain the choice in favour of privacy/anonymity, this is due to the 
greater importance of factors of trust in institutions. This is equally important for CBDC design. 
Along with the introduction of digital currencies by central banks, success should be based on 
both the compliance with the profile of social preferences for privacy/anonymity and the ability to 
guarantee better prospects for the monetary stability of centralized digital money.
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6.  CONCLUSIONS

To what extent the perspective of CBDC will be determined by the chosen design is an important 
practical question. Discussions concerning the design of digital currencies of central banks have 
shown that the most far-reaching issues are privacy/anonymity and the extent to which, on the 
one hand, this is in line with public preferences and, on the other hand, – with the institutional 
environment in which the central bank operates. As privacy/anonymity have cultural determinants, 
it is likely that they will determine what the optimal CBDC design will be. However, the very fact 
of the importance of privacy/anonymity is a challenge when it comes to digital money, because it is 
based on the problem of functionality vs traceability trade-off. This raises the question of to which 
extent economic agents consider the fact of privacy/anonymity of money important, to which 
extent they are willing to sacrifice convenience for the sake of anonymity, and to which extent their 
choices are driven by the propensity for equality, individualism, and hierarchies.
In contrast to studies with laboratory experiments (Borgonovo et al (2021), Masciandaro (2018)), 
the article presents the results of the analysis of respondents’ surveys from different regions of 
the world. This gives an idea of whether cultural differences matter and whether there is a link 
between the choice of privacy/anonymity preferences and cultural patterns. Based on the analysis 
of the respondents’ answers, the following conclusions can be drawn. Firstly, privacy/anonymity 
is indeed important in assessing the properties of money. Secondly, the convenience of digital 
money is recognized as an important factor in the potential demand for it. Thirdly, the denial of 
convenience for the sake of privacy/anonymity is due not only to cultural factors, but also to a set 
of other institutional reasons, including historical experience and trust in public institutions. If 
such institutions are not trusted, and money is not a priori seen as a guarantee of anonymity, it is 
easier to sacrifice it for the sake of convenience. Fourthly, cultural inclinations toward hierarchies 
and egalitarianism do not always clearly correspond to preferences for privacy/anonymity. Not 
all cultures are characterized by consistency and stability of preferences. From this, we can make 
assumptions about the existence of a culture of conformism, within which it is difficult to see the 
consistency and stability of preferences. It can be said that such conformism goes hand in hand 
with the historical experience of distrust of public institutions, which does not preclude tolerance 
of hierarchies, especially if the latter allow a positive impact on welfare. At the same time, the 
strong advantage of privacy/anonymity over money can coexist with the rejection of hierarchies 
and egalitarianism, and vice versa, which contradicts the traditional approach to analysing the 
relationship between values   and privacy (Li et al (2017), Trepte et al (2017), Omrani and Soulie 
(2017)).
The conducted analysis leads to more general conclusions that cultural differences and different 
institutional contexts will influence the choice of CBDC design. Most likely, there is no universal 
optimal design of digital currencies of central banks. In the future, this will raise the issue of digital 
fragmentation of the world and complicate the task of ensuring the interoperability of CBDC.
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ABSTRACT

The profound impact of the COVID-19 pandemic and the Ukraine crisis 2022 on 
tourism has rendered forecasts of tourism demand obsolete. Accordingly, scholars 
have begun to look for the best methods to predict the recovery of tourism. In 
this study, econometric and judgmental methods were combined in order to to 
forecast the possible ways to tourism recovery in Slovenia. The goals of this paper 
are to show and assess the current offerings and potential for the development 
of tourism in Slovenia, and to point out the advantages and challenges in the 
development of tourism in this type of destination. Statistical methods were 
used for benchmark analysis, while Box and Jenkins approach and ARIMA 
modeling were used for forecasting Slovenian tourism until 2030. The datasets 
are analyzed using Tableau 2022.1. Our findings show that Slovenian tourism 
will be slower on the uptake and is not likely to fully recover until 2026, due to 
COVID-19 related uncertainty. A steep jump in daily COVID-19 infections in 
China and the Ukraine crisis which is affecting political and economic stability 
in the world is also slowing down the speed of recovery. In 2019, Chinese, 
Russian and Ukrainian tourists generated 5% of all tourist arrivals and overnight 
stays. In particular Russian tourists were well-known for their high consumer 
expenditure and thus desirable to the destination places. To mitigate the drop in 
tourist arrivals, Slovenia should do two things, namely concentrate on traditional 
markets, i.e. Austria, Italy, and Germany, which altogether represent 1/3 of all 
tourist arrivals and overnight stays, and secondly, it should target new markets, 
bringing new, innovative products, services, and experiences.

Keywords: Slovenia, Ukraine crisis, COVID-19, Tourism demand, Crisis 
management, Delphi method, Forecasting scenarios.

1.  INTRODUCTION

Tourism and recreation are important to national economies and the personal income of its citizens 
(Blazejczyk, 2007). The Slovenian economy exhibits substantial movement between the number of 
tourists and income and employment, especially   as well as International and Domestic Tourism 
(Chand, n.d.). Further on there is a differentiation between travel and tourism (Difference Between 
Travel And Tourism, 2010). The tourism sector and tourism research community focus mainly on 
international in - and outbound tourism volumes and expenditures. But international tourism is 
only one part of the whole picture (Raspor & Mise-Srajlehner, 2017). Domestic tourism must also 
be taken into account. This became important at a time when COVID-19 border crossings were 
restricted. Almost all countries recorded a decline in revenues from tourism.
Coronavirus disease pandemic not only caused a health crisis, but also a worldwide economic 
crisis. The widespread impact forced the economy to change to new normal conditions. This raises 
many important research topics in different fields such as health economics, public economics 
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and public finance, environmental economics, institutional economics, development economics, 
international trade, behavioral economics, and many others to provide decision-makers with 
references (Haryanto, 2020). Since Russia launched a full-scale military invasion into Ukraine on 
February 24, 2022, we have had a new impact on tourism. Due to sanctions, Russians are banned 
from traveling. On the other hand, because of the war, Ukrainians cannot travel either. In addition 
to industry forecasting reports, tourism researchers have striven to develop and evaluate multiple 
forecasting methods to predict tourism demand at different levels (Kourentzes et al., 2021; Liu et 
al., 2021; Qiu et al., 2021; Yang et al., 2022). Various forecasting methods have since been leveraged 
and compared in terms of forecasting accuracy. Examples include time series models, artificial 
neural network (ANN) models, stacking models, forecasting combinations, and the scenario-based 
mixed judgmental forecasting method (Yang et al., 2022).
The purpose of such studies is not only to help to speed up the recovery of the tourism industry from 
short-term shocks that were induced by the pandemic and economic crisis, but also to accelerate 
the recovery of the national economy (Haryanto, 2020).  We will also be involved in this type 
of research. We will research how COVID-19 and the Ukrainian crisis influenced the Slovenian 
tourism economy and what are predictions for recovery. 
The purpose of the paper is to assess the importance of tourism as a driver of economic activity 
in Slovenia. Time-series methods are used to investigate the importance of tourism. The paper is 
organized into three parts and an introduction. Part one deals with the literature review of tourism. 
Part two presents the empirical data. Part three discusses the main empirical findings in the context 
of literature; it offers some conclusions and explains the limitations of this paper and the direction 
of future research.

2.  LITERATURE REVIEW

2.1.  THE IMPORTANCE OF TOURISM FOR THE NATIONAL ECONOMY

Tourism is the process where people from one place to another go for enjoyment and spend their 
time (Khan et al., 2020). The modern era of tourism in Slovenia began with independence in 
1991. Before was Slovenia part of Yugoslavia. The growth of international tourism has enabled a 
nontraumatic shift of the younger generation population who is living in the island and coastal 
communities away from fishing and farming to employment in tourism. Tourism has succeeded in 
reviving some of the Yugoslav regions, such as the Adriatic Coast, in a demographic and economic 
sense and paved the way for further development (Gosar, 1989). For Slovenia, as an independent 
country in the early years, tourism was not such an important economic activity. However, its 
importance has grown over the years (Table 1: Slovenian and world tourism in numbers: 1995-
2021; Table 2: Slovenian tourists in numbers: 1949-2021). 
There are many studies on the importance of tourism to an economy (Archer, 1995; Archer & 
Fletcher, 1996; Kruczek & Mazanek, 2019; Tokhirovich, 2021). There are also Slovenian studies 
(Gričar et al., 2021; Pantić & Milojević, 2019; Raspor et al., 2020). Tourism has its most immediate 
impact on gross state product, followed in a few months by personal income.  Employment is 
affected after a lag of one year of crisis (Latzko, 2004). 
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Table 1. Slovenian and world tourism in numbers: 1995–2021.

Slovenia World

Year
Revenues 

of hospitality 
(1.000 EUR)

Employees: 
hospitality

BDP in 
mio EUR

Revenues of 
hospitality in 

GDP
Employees: 

Slovenia

Share of 
hospitality 
among all 
employees

Arrivals: 
world

Consumption 
of  hospitality: 
world (billion 

USD)

GDP 
world 
(billion 
USD)

Consumption 
of  hospitality in 

world GDP
1995 601.949 20.444 10.561 5,70% 893.572 2,29% 525 372 30.996 1,20%
1996 651.329 23.324 12.147 5,36% 843.162 2,77% 556 405 31.851 1,27%
1997 668.315 24.258 13.837 4,83% 764.778 3,17% 585 408 31.773 1,28%
1998 701.062 25.474 15.352 4,57% 752.239 3,39% 603 411 31.623 1,30%
1999 733.668 26.651 17.227 4,26% 750.223 3,55% 628 427 32.725 1,30%
2000 778.816 28.103 18.853 4,13% 744.890 3,77% 677 437 33.823 1,29%
2001 824.070 28.177 21.148 3,90% 743.430 3,79% 678 475 33.579 1,41%
2002 875.561 28.237 23.549 3,72% 745.169 3,79% 698 510 34.712 1,47%
2003 957.841 28.920 25.613 3,74% 758.474 3,81% 688 610 38.985 1,56%
2004 967.239 28.305 27.628 3,50% 800.541 3,54% 760 656 43.888 1,49%
2005 1.136.005 31.416 29.114 3,90% 806.349 3,90% 808 679 47.539 1,43%
2006 1.309.327 32.063 31.470 4,16% 808.678 3,96% 856 743 51.466 1,44%
2007 1.496.466 33.244 35.073 4,27% 801.230 4,15% 919 857 58.060 1,48%
2008 1.593.730 33.824 37.926 4,20% 807.490 4,19% 935 939 63.650 1,48%
2009 1.473.323 34.034 36.255 4,06% 858.171 3,97% 895 851 60.280 1,41%
2010 1.463.751 33.228 36.364 4,03% 835.039 3,98% 955 927 65.906 1,41%
2011 1.527.599 32.461 37.059 4,12% 823.967 3,94% 996 1.042 73.119 1,43%
2012 1.500.470 31.944 36.253 4,14% 810.001 3,94% 1.046 1.078 74.619 1,44%
2013 1.540.794 31.069 36.454 4,23% 793.597 3,91% 1.097 1.197 76.750 1,56%
2014 1.595.649 31.214 37.634 4,24% 797.792 3,91% 1.151 1.252 78.944 1,59%
2015 1.652.251 32.351 38.853 4,25% 804.637 4,02% 1.200 1.221 74.779 1,63%
2016 1.821.489 33.982 40.367 4,51% 817.209 4,16% 1.241 1.245 75.824 1,64%
2017 1.944.234 35.187 42.987 4,52% 845.454 4,16% 1.329 1.340 80.262 1,67%
2018 2.103.892 36.505 45.755 4,60% 872.772 4,18% 1.413 1.440 84.930 1,70%
2019 2.263.788 37.704 48.007 4,72% 894.229 4,22% 1.468 1.466 86.599 1,69%
2020 1.500.000 35.162 46.918 3,20% 888.918 3,96% 400 536 84.710 0,63%
2021 1.800.000 34.931 52.020 3,46% 900.262 3,88% 415 590 94.935 0,62%

Source: Author’s calculation.

The tourism industry plays a great role in the development of the world and it is positively and negatively 
correlated with the economic growth of the global economy (Khan et al., 2020). Tourist spending 
reflects the economic valorization of tourism. The scope and structure of tourism consumption are 
the results of the qualitative and quantitative composition of the tourism product in destination and 
any microeconomic tourism entity respectively (Lacmanović, 2006). Establishing the scope, structure, 
and effects of tourist spending at international, national, regional levels or at the level of local economy 
represents a methodological problem because of the complexity of tourism industry as a socio-economic 
phenomenon (Antunac, 1985). Tourism in terms of economic activity is treated as an “invisible export” 
(Marković, 1972). This is largely due to fact that the consumption of services and goods by foreign 
tourists carry out the export on the spot in a tourist destination. As shown in the Table 1, the tourism 
expenditure as share of GDP has seen a significant drop and only accounted for 1/3 of the GDP levels 
from years prior to 2019. However, the tourism has proven itself resilient before (2000 and 2009) and it 
will recover again and emerged stronger from the crisis, reaching its full potential and driving growth.  
While measuring the impact that tourism has on GDP there were two widely accepted methodologies 
as Tourism Satellite Account (TSA) and Computable General Equilibrium (CGE) models (Ivanov & 
Webster, 2007). The TSA measured the size and impact of tourism on the economic activities explicitly 
included in the System of National Accounts (SNA) through different variables such as Gross Value 
Added (GVA) in tourism characteristic activities. The CGE model over Input-Output models, focuses 
on the impact on GDP through, for instance, increasing foreign tourism expenditure (removal of 
indirect taxes) and air transport productivity. This model “simulates what will happen in the economy 
as a consequence of external shocks, however, it does not state what has already happened” (Ivanov & 
Webster, 2007).

2.2.  TOURISM, COVID-19, AND THE UKRAINIAN CRISIS 

The coronavisu pandemic, also known as the COVID-19 pandemic, is caused by the acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2). This pandemic was first identified in Wuhan, China, in 
December 2019. To stop the spread of this pandemic, all countries have imposed lockdowns, widely 
restricted international travel, bans on all foreign visitors; travel restrictions from various places 
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where cases have been confirmed. The number of global flights was cut in half due to the suspension 
of international flights (Haryanto, 2020). As a consequence, all cross-border tourism was being 
interrupted.
According to UNWTO report, the global tourism experienced a mild 4% upturn in 2021, with 15 
million more international tourist arrivals (overnight visitors) than in 2020 but remained 72% below 
the levels of the pre-pandemic year 2019 according to preliminary estimates. This follows a 73% 
plunge in international travel in 2020, which was also the worst year on record for tourism due to the 
COVID-19 pandemic. International tourism somewhat rebounded in the second half of 2021, with 
international arrivals down 62% in both the third and fourth quarters, compared to the same periods 
in 2019 (UNWTO, 2022).
Europe and the Americas recorded the strongest results by region relative to 2020 with arrivals up 
19% and 17% respectively, though they remained 62% and 63% below 2019 levels. Africa saw a 12% 
increase in 2021 compared to 2020, though remained 74% below 2019 levels. In the Middle East 
arrivals declined 24% compared to 2020 and 79% over 2019. In Asia and the Pacific, arrivals dropped 
65% from 2020 levels and 94% when compared to pre-pandemic values. By subregion, the Caribbean 
saw the best performance in 2021, with international arrivals up 63% over 2020, though 37% below 
2019, with some destinations coming close to, or exceeding pre-pandemic levels (UNWTO, 2022).
The economic contribution of tourism (tourism direct gross domestic product) is estimated at US$1.9 
trillion in 2021, above US$1.6 trillion in 2020, but still well below the pre-pandemic value of US$ 3.5 
trillion. The latest UNWTO Panel of Experts survey indicates that 61% of tourism professionals expect 
better performance in 2022 than in 2021. However, most experts (64%) also believe international 
tourism will not return to 2019 levels until 2024 or later. 
The recent spike in COVID-19 cases and the emergence of the Omicron variant could delayed the 
recovery of tourism in early 2022. UNWTO scenarios point to 30% to 78% growth in international 
tourist arrivals in 2022 depending on various factors. This would be 50% to 63% below pre-pandemic 
levels. As international tourism bounces back, domestic tourism will continue to drive the recovery 
of the sector in an increasing number of destinations. Domestic travel is fueled by demand for 
destinations that are closer to home and for rural areas which have low population density. Tourists 
are looking for outdoor activities and nature-based products (UNWTO, 2022).
After seeing the unprecedented growth of 2022 and 2021, the international tourism is now expected to 
continue its recovery in 2022. As of 24 March, 12 destinations had no COVID-19 related restrictions 
in place. Accordingly, an increasing number of destinations were easing or lifting travel restrictions, 
which is helping to release pent-up demand. 
Many countries have imposed sanctions against Russia in response to its invasion of Ukraine. Russia 
has retaliated by advising its citizens against traveling to these destinations (although many may not 
be able to afford to do so, given the rapid increase in airfares in the country). Russians had been 
making up a larger proportion of tourists in many European, Asian, and Middle Eastern countries 
over the past couple of decades, with some resorts on the Mediterranean basing their economies 
around visitors from the country. However, high uncertainty derived from the military offensive of 
the Russian Federation on Ukraine coupled with a challenging economic environment and the travel 
restrictions still in place due to the ongoing pandemic, could affect overall confidence and disrupt the 
upward trend seen in tourism in 2021. All of this is set to harm a global tourism industry still reeling 
from the impact of the COVID-19 pandemic (Karadima, 2022). 
However, we should not overlook the fact that in 2019 Russia ranked 6th in terms of global tourism 
expenditure (32.39 billion EUR), while Ukraine ranked 38th (7.6 billion EUR). Russia and Ukraine 
thus accounted for a combined of 3% of global spending on international tourism (UNWTO, 2022). 

2.3. SLOVENIAN TOURISM

Our data on tourist numbers, revenues, and expenditures are based on information from the SURS. 
The following table (Table 2: Slovenian tourists in numbers: 1949-2021) shows the number of tourist 
arrivals registered in Slovenia each year. Anyone who spends at least one night in the country but 
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does not live there for more than 12 months is considered a tourist. Insofar as the survey included the 
purpose of the trip, business trips, and other non-tourism travel purposes have already been excluded. 
The number of people passing through within the same day, e.g. crew members of ships or flights is also 
not considered tourists in most countries. If the same person travels in and out more than once within 
the same year, each visit counts again.

Table 2. Slovenian tourists in numbers: 1949–2021.

Year
Tourist 

arrivals: 
together

Arrivals of 
domestic 
tourists

Arrivals 
of foreign 
tourists

Overnight 
stays of 
tourists: 
together

Overnight 
stays of 

domestic 
tourists

Overnight 
stays of 
foreign 
tourists

Duration 
of 

overnight 
stays 

domestic

Duration 
of 

overnight 
stays in 
foreign

Share of 
domestic 
arrivals 

among all 
arrivals

Share of 
foreign 
arrivals 

among all 
arrivals

The 
proportion 
of domestic 
overnight 

stays among 
all arrivals

The 
proportion 
of foreign 
overnight 

stays among 
all arrivals

1949 246.777 237.806 8.971 1.383.679 1.350.845 32.834 5,68 3,66 96% 4% 98% 2%
1950 261.958 249.194 12.764 1.473.236 1.433.724 39.512 5,75 3,10 95% 5% 97% 3%
1951 310.911 293.436 17.475 1.327.432 1.275.599 51.833 4,35 2,97 94% 6% 96% 4%
1952 308.667 278.837 29.830 1.062.695 991.538 71.157 3,56 2,39 90% 10% 93% 7%
1953 407.554 349.413 58.141 1.276.777 1.139.846 136.931 3,26 2,36 86% 14% 89% 11%
1954 443.382 371.077 72.305 1.212.266 1.038.480 173.786 2,80 2,40 84% 16% 86% 14%
1955 496.631 399.868 96.763 1.454.442 1.200.609 253.833 3,00 2,62 81% 19% 83% 17%
1956 453.923 381.020 72.903 1.293.917 1.110.208 183.709 2,91 2,52 84% 16% 86% 14%
1957 559.994 470.699 89.295 1.919.170 1.664.876 254.294 3,54 2,85 84% 16% 87% 13%
1958 595.960 484.546 111.414 2.238.559 1.901.784 336.775 3,92 3,02 81% 19% 85% 15%
1959 697.008 544.649 152.359 2.705.703 2.226.710 478.993 4,09 3,14 78% 22% 82% 18%
1960 786.281 628.732 157.549 3.046.697 2.557.502 489.195 4,07 3,11 80% 20% 84% 16%
1961 833.082 632.521 200.561 3.099.931 2.515.052 584.879 3,98 2,92 76% 24% 81% 19%
1962 813.520 584.671 228.849 2.947.321 2.244.481 702.840 3,84 3,07 72% 28% 76% 24%
1963 979.720 651.552 328.168 3.338.075 2.311.369 1.026.706 3,55 3,13 67% 33% 69% 31%
1964 1.154.357 741.712 412.645 3.794.034 2.559.464 1.234.570 3,45 2,99 64% 36% 67% 33%
1965 1.226.781 743.959 482.822 4.050.756 2.617.723 1.433.033 3,52 2,97 61% 39% 65% 35%
1966 1.321.128 696.966 624.162 3.839.834 2.068.676 1.771.158 2,97 2,84 53% 47% 54% 46%
1967 1.428.086 749.711 678.375 3.724.052 1.818.015 1.906.037 2,42 2,81 52% 48% 49% 51%
1968 1.520.567 807.510 713.057 3.954.211 1.999.032 1.955.179 2,48 2,74 53% 47% 51% 49%
1969 1.695.682 873.837 821.845 4.525.786 2.296.538 2.229.248 2,63 2,71 52% 48% 51% 49%
1970 1.780.165 972.678 807.487 4.825.891 2.524.835 2.301.056 2,60 2,85 55% 45% 52% 48%
1971 1.901.661 1.021.931 879.730 5.443.561 2.867.021 2.576.540 2,81 2,93 54% 46% 53% 47%
1972 1.945.150 1.091.943 853.207 5.628.853 3.061.156 2.567.697 2,80 3,01 56% 44% 54% 46%
1973 2.037.359 1.082.107 955.252 5.964.203 3.054.445 2.909.758 2,82 3,05 53% 47% 51% 49%
1974 2.023.785 1.210.856 812.929 6.129.770 3.575.386 2.554.384 2,95 3,14 60% 40% 58% 42%
1975 2.151.536 1.310.502 841.034 6.444.354 3.854.084 2.590.270 2,94 3,08 61% 39% 60% 40%
1976 2.110.775 1.326.022 784.753 6.359.454 3.928.969 2.430.485 2,96 3,10 63% 37% 62% 38%
1977 2.296.930 1.506.148 790.782 6.740.682 4.378.912 2.361.770 2,91 2,99 66% 34% 65% 35%
1978 2.508.846 1.632.057 876.789 7.522.881 4.836.191 2.686.690 2,96 3,06 65% 35% 64% 36%
1979 2.518.962 1.705.241 813.721 8.081.110 5.367.046 2.714.064 3,15 3,34 68% 32% 66% 34%
1980 2.377.583 1.508.546 869.037 7.771.265 4.976.579 2.794.686 3,30 3,22 63% 37% 64% 36%
1981 2.418.741 1.556.479 862.262 7.679.814 4.731.029 2.948.785 3,04 3,42 64% 36% 62% 38%
1982 2.359.980 1.590.362 769.618 7.303.665 4.696.267 2.607.398 2,95 3,39 67% 33% 64% 36%
1983 2.350.623 1.565.798 784.825 7.426.250 4.759.589 2.666.661 3,04 3,40 67% 33% 64% 36%
1984 2.575.342 1.620.282 955.060 8.095.492 4.856.042 3.239.450 3,00 3,39 63% 37% 60% 40%
1985 2.752.990 1.697.161 1.055.829 8.822.385 5.093.620 3.728.765 3,00 3,53 62% 38% 58% 42%
1986 2.821.396 1.770.314 1.051.082 9.213.434 5.549.483 3.663.951 3,13 3,49 63% 37% 60% 40%
1987 2.734.487 1.664.157 1.070.330 9.043.784 5.401.173 3.642.611 3,25 3,40 61% 39% 60% 40%
1988 2.723.856 1.606.638 1.117.218 8.807.568 4.933.798 3.873.770 3,07 3,47 59% 41% 56% 44%
1989 2.663.046 1.526.498 1.136.548 8.509.902 4.622.747 3.887.155 3,03 3,42 57% 43% 54% 46%
1990 2.536.786 1.441.733 1.095.053 7.956.406 4.283.288 3.673.118 2,97 3,35 57% 43% 54% 46%
1991 1.425.321 1.126.577 298.744 4.885.842 3.916.251 969.591 3,48 3,25 79% 21% 80% 20%
1992 1.367.224 750.842 616.382 5.097.973 3.082.951 2.015.022 4,11 3,27 55% 45% 60% 40%
1993 1.450.098 825.727 624.371 5.384.626 3.372.180 2.012.446 4,08 3,22 57% 43% 63% 37%
1994 1.578.675 830.402 748.273 5.865.608 3.384.526 2.481.082 4,08 3,32 53% 47% 58% 42%
1995 1.576.672 844.569 732.103 5.883.046 3.447.579 2.435.467 4,08 3,33 54% 46% 59% 41%
1996 1.657.669 825.774 831.895 5.832.244 3.281.637 2.550.607 3,97 3,07 50% 50% 56% 44%
1997 1.823.129 848.779 974.350 6.384.062 3.305.662 3.078.400 3,89 3,16 47% 53% 52% 48%
1998 1.798.925 822.411 976.514 6.295.308 3.232.876 3.062.432 3,93 3,14 46% 54% 51% 49%
1999 1.749.532 865.484 884.048 6.056.563 3.315.345 2.741.218 3,83 3,10 49% 51% 55% 45%
2000 1.957.116 867.567 1.089.549 6.718.998 3.314.901 3.404.097 3,82 3,12 44% 56% 49% 51%
2001 2.085.722 867.001 1.218.721 7.129.602 3.316.125 3.813.477 3,82 3,13 42% 58% 47% 53%
2002 2.161.960 859.941 1.302.019 7.321.061 3.300.262 4.020.799 3,84 3,09 40% 60% 45% 55%
2003 2.246.068 872.931 1.373.137 7.502.569 3.327.184 4.175.385 3,81 3,04 39% 61% 44% 56%
2004 2.341.281 842.429 1.498.852 7.588.737 3.225.954 4.362.783 3,83 2,91 36% 64% 43% 57%
2005 2.395.010 840.041 1.554.969 7.572.584 3.173.338 4.399.246 3,78 2,83 35% 65% 42% 58%
2006 2.484.605 867.955 1.616.650 7.722.267 3.233.438 4.488.829 3,73 2,78 35% 65% 42% 58%
2007 2.681.178 929.846 1.751.332 8.261.308 3.393.408 4.867.900 3,65 2,78 35% 65% 41% 59%
2008 3.083.713 1.126.022 1.957.691 9.314.038 3.962.756 5.351.282 3,52 2,73 37% 63% 43% 57%
2009 2.984.828 1.160.897 1.823.931 9.013.773 4.077.480 4.936.293 3,51 2,71 39% 61% 45% 55%
2010 3.299.537 1.250.556 2.048.981 9.883.920 4.352.702 5.531.218 3,48 2,70 38% 62% 44% 56%
2011 3.535.794 1.299.637 2.236.157 10.413.012 4.363.347 6.049.665 3,36 2,71 37% 63% 42% 58%
2012 3.635.688 1.259.036 2.376.651 10.604.352 4.163.266 6.441.086 3,31 2,71 35% 65% 39% 61%
2013 3.746.106 1.244.424 2.501.682 10.708.408 4.036.607 6.671.802 3,24 2,67 33% 67% 38% 62%
2014 3.901.563 1.226.492 2.675.071 10.738.766 3.905.727 6.833.040 3,18 2,55 31% 69% 36% 64%
2015 4.373.878 1.351.860 3.022.018 11.653.764 4.172.107 7.481.657 3,09 2,48 31% 69% 36% 64%
2016 4.834.071 1.437.198 3.396.873 12.647.876 4.307.898 8.339.978 3,00 2,46 30% 70% 34% 66%
2017 5.503.284 1.512.602 3.990.682 14.208.545 4.523.216 9.685.329 2,99 2,43 27% 73% 32% 68%
2018 5.933.266 1.508.128 4.425.139 15.694.705 4.518.695 11.176.010 3,00 2,53 25% 75% 29% 71%
2019 6.229.573 1.527.695 4.701.878 15.775.331 4.404.565 11.370.766 2,88 2,42 25% 75% 28% 72%
2020 3.065.085 1.848.971 1.216.114 9.204.374 5.850.018 3.354.356 3,16 2,76 60% 40% 64% 36%
2021 4.003.682 2.171.236 1.832.446 11.251.158 6.456.686 4.794.472 2,97 2,62 54% 46% 57% 43%

Source: Author’s calculation.
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Within 31 years, the country’s dependence on tourism has decreased substantially. Slovenia has 
exemplary tourism organization. However, the COVID-19 pandemic wrecked havoc on Slovenian 
travel and tourism industry. Due to government financing support programmes (in response to 
coronavirus pandemic crisis Slovenian government has issued tourist vouchers to every person 
permanently residing in Slovenia) tourism is now recovering, but the pace of recovery remains 
slow. Tourism businesses and companies have seen the most benefit from vouchers. In 2021, just 
over 4 million tourist arrivals (31% more than in 2020) and 11.3 million overnight stays (22% more 
than in 2020) were recorded in tourist accommodation establishments in Slovenia. While domestic 
tourists generated almost 2.2 million arrivals (17% more than in 2020) and almost 6.5 million 
overnight stays (10% more than in 2020), foreign tourists generated 1.8 million arrivals (51% more 
than in 2020) and almost 4.8 million overnight stays (43% more than in 2020).
Nowadays, Slovenia is positioned on global markets as a green, active, and healthy destination. It 
has the opportunity to develop boutique-style, innovative, and sustainable tourist products with 
high added value. Its main objectives include a focus on IT-supported and innovative marketing 
of Slovenian tourism, a green scheme, the promotion of innovation and entrepreneurship, and the 
cooperation and integration of the main stakeholders to achieve shared goals and synergies. The 
common green thread of these various objectives is to increase Slovenia’s recognisability as a green, 
active, healthy, and safe boutique destination, and for tourism to generate €3 billion in revenues 
annually, resulting in at least 6% annual growth.
War in Ukraine will have significant effect on Slovenian tourism. Due the economic turmoil caused 
by sanctions there will be no Russian tourists arrivals. We will also see a drop in Ukrainian tourist 
artrivals, who in 2019 accounted for 2.4% of total arrivals and 3.7% of overnight stays which equals 
5% of tourism expenditure. The Ukraine war will have significant long-term consequences for 
Slovenian tourism over the next 5 years. 

3.  METHODOLOGY AND SAMPLE

For the purpose of this research we did times series historical data analysis. In this paper, we have 
followed the following methodology. It includes three steps as shown (Figure 1):

Figure 1. Research methodology.

Source: Author’s creation. 
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3.1.  DATA COLLECTION

For this research, the data on the examined countries was collected from the Slovenia national 
statistical office. The main reason for using these sources is an intention to observe the total number 
of arrivals, overnight stays, revenue and the workers employed in Slovenian tourism industry which 
is important for our discussion.   

3.1.1.  CONCRETE TASK AND RESEARCH QUESTION

The task to be solved in this paper is to analyze the dataset of Slovenian tourism within twenty-
nine years (from 1992 or. 1991 to 2021) to find some patterns, cyclical or seasonal features, or other 
significant information that allows forecasting of the future consumption within the certain degree 
of accuracy. The main research question is: When is Slovenian tourism expected to recover to 2019 
levels? 

3.1.2.  TIME-SERIES DATA 

The dataset represents a one-year sampling rate. The data presents different quantities and some 
sub-metering values and is a typical representative of time-series data that can be defined as a 
sequence of observed values. One of the most distinctive features of the time series is that data is 
not generated independently; their dispersion varies in time, is often governed by a trend, and has 
cyclic components. An observed time series can be decomposed into three components: the trend 
(long term direction), the seasonal (systematic, calendar-related movements), and the irregular 
(unsystematic, short term fluctuations) (Beliaeva et al., 2013).
Luckily, a time series on the SURS website offers data from 1949 onwards. Very detailed information 
since independence onwards (in 1991) are also freely available. The methodology of data collection 
is constantly being updated, so certain data are not directly comparable and have been included 
since 1995 onwards.

3.2.  ANALYSING THE DATA USING TOOLS

Several scientific methods have been used for the purposes of this paper. In order to define the 
guidelines for development and improvement of casino tourism in Slovenia, we used a management 
strategy tool, Gap Analysis. The Goal of Gap Analysis is to answer four key questions (Thompson 
& Strickland, 2001) (Pearce et al., 2000): Where are we now? (A); Where are we likely to be? (B); 
Where do we want to be? (C); and how to overcome the gap between B and C? . Our Gap Analysis 
model (Figure 2.) is depicted below:

Figure 2. Gap analysis model.

Source: Author’s creation. 
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Within the scope of point A: Tourism in Slovenia Actual Situation (2022), we provide quantitative 
analysis. To define point B: Tourism in Slovenia — a realistic scenario where we used econometrics. 
There is no precise definition of econometrics. One would say that those are all so-called economics 
tricks, while the others would define econometrics as the application of statistics and mathematics 
in economics to prove hypotheses and foresee the future of trends (Moosa, 2017). Thanks to the 
autoregressive integrated moving average (ARIMA) model (Akaike Info Criterion), a model that is 
used to predict the time series, we gave a forecast of gambling income by the end of 2030. That is 
the realistic scenario of development based on the average growth rate for the observed period. We 
analyzed the yearly time series from 1992 to 2021 (29 observations in total).
In a world of ever-occuring economic, technological and environmental challenges, organizations 
are forced to constantly change and adapt in order to sustain their competitive advantage. Strategies 
must therefore be constantly upgraded. In addition to the general presentation of the Slovenian 
tourist environment, we also focused on financial data, more specifically on performance indicators. 
We would like to draw attention of the Slovenian expert public and highlight the opportunities 
which can help organizations to improve their business.
Point C: Tourism in Slovenia Wanted scenario foresees the tourism business in Slovenia. We will 
comment on the data in Table 1 and 2. The dawn of which changes are necessary insofar as progress 
is desired. This is the second step of our methodology. Here the datasets are analyzed using Tableau 
2022.1. This is a realistic development scenario based on the average growth rate in the observed 
period. The well-known trends due to COVID-19 and Ukraine crisis have also been considered. 
Time series analysis has been done for all the available years.

3.2.1.  FORECASTING PROCESS 

Forecasting is the process of estimating the unknown. It can be defined as the science of predicting 
future outcomes. Forecast should be fitted with the following characteristics: it should be timely, it 
should be as accurate as possible; it should be reliable; it should be in meaningful units. In order to 
do the forecasting process the following steps should be computed (Nolan 1994; Armstrong 2001): 

1. Definition of the purpose of the forecasting; 
2. Data preparation; 
3. Preliminary analysis; 
4. Choosing and fitting the best model; 
5. Forecasting; 
6. Evaluation. 

3.2.1.1.  DATA PREPARATION 

The following variables were needed to analyze Slovenian tourism and its share in GDP: year, 
revenue, arrivals, overnight stays, GDP, employees.
We were able to calculate the share of tourism in GDP, the share of employees in Slovenian 
hospitality and tourism industry among all employees for all observed years. In addition, we have 
prepared various forecasts until 2030.

3.2.1.2.  PRELIMINARY ANALYSIS 

A good way to understand the data is a visualization to find some consistent patterns or significant 
trends. With the help of Tableau 2022.1, a powerful statistical tool for the exploration and 
visualization of the datasets, the graphs for the different periods are constructed (Tableau, 2014).
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3.2.1.3.  CHOOSING AND FITTING THE MODEL 

The next step is to determine the appropriate model that fits the data. For that purpose, we use Box 
and Jenkins approach (Box in sod., 2015) which allows selecting from a group of forecasting models 
the one that is the best to fit the time series data. The ARIMA (autoregressive integrated moving 
average) modeling can be applied to most types of time series data. The forecasting accuracy of the 
ARIMA model is considered by scientists to be of a high degree (Beliaeva et al., 2013).

3.2.1.4.  FORECASTING 

The forecasting is done for the period from 1992/1995 to 2030. The results of the prediction with 
respect to year’s period are presented in the figure 3–6.

Equation 1: Forecasting 

                 
 
                (1)

             

        
3.3.  COMPARING THE PERFORMANCE

This is the last and final step of the proposed methodology. We have given the screenshots obtained 
at the time of analyzing the dataset.

3.3.1.  EVALUATION 

The evaluation was made by using the Mean absolute scaled error (MASE) which is the most reliable 
according to Hyndman and Koehler (table 3). 
If the MASE is lower than 1 the forecast model is right (Hyndman in Koehler, 2006). In table 1 you 
will see that in all cases MASE is lower than 1. On the other side, the Akaike information criterion 
(AIC) is very low which means the used model is appropriate (Bozdogan, 1987). 
These results represent the high accuracy of the forecast. This proves the assurance of scientists that 
the forecasting accuracy of the ARIMA model is normally of a high degree.
All forecasts were computed using exponential smoothing.



64

Ljubotina et al./Economics, doi: 10.2478/eoik-2022-0003

Table 3. Forecast error measures 

Arrivals: world: 1995-2030
Model   Quality Metrics   Smoothing Coefficients

Level Trend Season   RMSE MAE MASE MAPE AIC   Alpha Beta Gamma
Additive Additive Additive   212 84 0,96 15,10% 312   0,468 0 0,471

Consumption of  hospitality: the world (billion USD): 1995-2030
Model   Quality Metrics   Smoothing Coefficients

Level Trend Season   RMSE MAE MASE MAPE AIC   Alpha Beta Gamma
Additive Additive Additive   197 86 0,87 12,50% 308   0,466 0 0,469

Arrivals of domestic tourists: 1992-2030
Model   Quality Metrics   Smoothing Coefficients

Level Trend Season   RMSE MAE MASE MAPE AIC   Alpha Beta Gamma
Additive Additive Additive   109.778 72.000 1,04 5,70% 732   0,438 0 0,441

Arrivals of foreign tourists: 1992-2030
Model   Quality Metrics   Smoothing Coefficients

Level Trend Season   RMSE MAE MASE MAPE AIC   Alpha Beta Gamma
Additive Additive Additive   664.746 281.505 0,90 17,60% 843   0,349 0 0,353

Tourist arrivals: together: 1992-2030
Model   Quality Metrics   Smoothing Coefficients

Level Trend Season   RMSE MAE MASE MAPE AIC   Alpha Beta Gamma
Additive Additive Additive   613.521 267.465 0,83 8,20% 838   0,221 0 0,427

Overnight stays of domestic tourists: 1992-2030
Model   Quality Metrics   Smoothing Coefficients

Level Trend Season   RMSE MAE MASE MAPE AIC   Alpha Beta Gamma
Additive Additive Additive   391.218 243.152 1,10 5,50% 810   0,347 0 0,352

Overnight stays of foreign tourists: 1992-2030
Model   Quality Metrics   Smoothing Coefficients

Level Trend Season   RMSE MAE MASE MAPE AIC   Alpha Beta Gamma
Additive Additive Additive   1.561.991 683.456 0,92 15,70% 896   0,348 0 0,353

Overnight stays of tourists: together: 1992-2030
Model   Quality Metrics   Smoothing Coefficients

Level Trend Season   RMSE MAE MASE MAPE AIC   Alpha Beta Gamma
Additive Additive Additive   1.326.900 609.331 0,86 6,50% 886   0,246 0 0,452

Revenues of hospitality (1.000 EUR): 1995-2030
Model   Quality Metrics   Smoothing Coefficients

Level Trend Season   RMSE MAE MASE MAPE AIC   Alpha Beta Gamma
Additive Additive Additive   172.008 117.532 0,96 8,80% 687   0 0,024 0,422

Employees: hospitality: 1995-2030
Model   Quality Metrics   Smoothing Coefficients

Level Trend Season   RMSE MAE MASE MAPE AIC   Alpha Beta Gamma
Additive Additive Additive   1.161 912 0,87 3,00% 407   0,5 0 0,5

Source: Table output; own research.

Our findings show that the forecasting model is accurate, although the quality of forecasting is not 
high due to the unknown and uncertain future. Our forecasting model is slightly less accurate in 
forecasting domestic arrivals and overnight stays, which is due to the effects of COVID-19.

4.  RESULTS

Firstly, we present a corrective forecast of global tourism trends for the period until 2030 and 
compare it with the forecast made in stable conditions (Figure 3: Tourist arrivals and tourist 
consumption world: 1995-2030). In the last eight years, global tourism has surpassed the world 
economy in terms of growth rates; by 2019, Slovenia recorded its sixth consecutive record tourist 
year. In the past, tourism has proven to be an industry that has been hit hard by crises, but has 
also recovered relatively quickly (Raspor & Macuh, 2021). Currently, the final impact of the global 
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pandemic on tourism is still difficult to assess, as the situation is uncertain and changing rapidly. At 
the end of March 2020, the Organization for Economic Co-operation and Development (OECD) 
estimated that the decline in international travel would be 45%, assuming austerity measures until 
June 2020, rising to 70% if the recovery was delayed until outumn 2020.

Figure 3. Tourist arrivals and tourist consumption world: 1995-2030.

Source: Author’s creation. 

Following the forecast, we simulated consumption. Here, too, we believe that consumption will 
shift more from global flows to local ones. It depends on the providers how they will be able to 
offer additional services to consumers and thus increase consumption. It is not realistic for tourist 
consumption to stagnate, as this did not happen even between I. or II. world war. The situation is 
always different from continent to continent.
We were more optimistic about the forecasts, as we were of the opinion (Raspor & Macuh, 2021) 
that tourism from global flows will be transferred to the local level. This means fewer multiplicative 
effects as there are fewer trips. In practice, the fall in 2020 was 73% at the level of revenues and 
63% at the level of revenues. A 10% increase was observed during the year. In 2022, this increase is 
expected to be 60%.
It is estimated that after COVID-19 we will probably return to this level in 2024. However, the 
recovery will take even longer for Slovenia (Figure 4: Tourist arrivals in Slovenia: 1992-2030; Figure 
5: Overnight stays of tourists in Slovenia: 1992–2030; Figure 6: Revenue of 1,000 EUR from tourism 
and the number of persons working in tourism in Slovenia: 1995–2030).
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Figure 4. Tourist arrivals in Slovenia: 1992-2030.

Source: Author’s creation. 

Domestic tourists are expected to fall, in both arrivals and overnight stays, as tourists will return 
abroad (Croatia, Greece, Egypt). On the other hand, according to the most optimistic scenario, we 
can expect a record level to be reached as far ahead as after year 2027, if not in 2030. 
The revenue losses were not large, due to government’s intervention measures. In 2020, Slovenian 
government issued vouchers of 200 EUR to every citizen aged 18 and above and vouchers of 50 
EUR to every citizen under the age of 18. In 2021, vouchers of 100 EUR were available to citizens 
aged 18 and above and vouchers of 50 EUR were available to every citizen under the age of 18. The 
vouchers for both years cost Slovenian government more than 420 million EUR. If we count in the 
measures concerning salary compensation in case of waiting for work this number adds up to over 
1 billion EUR (Grgič, 2021).
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Figure 5. Overnight stays of tourists in Slovenia: 1992–2030.

Source: Author’s creation. 

Figure 6. Revenue of 1,000 EUR from tourism and the number of persons working in tourism in 
Slovenia: 1995–2030.

Source: Author’s creation. 
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5.  DISCUSSION

5.1.  HOW TO ACHIEVE WANTED SCENARIO?

With the above analyses and forecasts, we have created points A, B, and C. A question arises of 
how the desired tourism revenues can be achieved by 2030. The answers can be found in strategic 
management. 
The current pandemic is undoubtedly affecting people psychologically . Therefore, it is likely that 
people may have different behaviors in the pandemic world. The recent literature also states that the 
current pandemic may change the travel behavior of tourists because pathogenic threats generally 
result in behavioral changes in the communities (Zenker & Kock, 2020). Thus, the coronavirus may 
significantly reshape tourist behavior, which can be effective for a long time in the post-viral world 
(Seyitoğlu & Ivanov, 2022). The COVID-19 pandemic is utterly reshaping the traveling industry. 
Accordingly, the tourism supply chain is presented with a tremendous challenge for adjusting to 
new trends in travel, which stem from changes in tourist behaviors (Bire & Nugraha, 2022). 
However, it is clear that without a significant marketing effort, Slovenia as a tourism destination 
will not sell itself. Slovenia will have to reposition itself in the tourist environment. In fact, Austrian, 
German and Italian guests have already accounted for 43% of all arrivals and overnight stays in the 
past. In the record year of 2019, this share was 34%. It is encouraging that this share increased to 
46% in 2020. Data for 2022 also show good results. It follows that Slovenian tourism should readapt 
the offer to attract these groups of visitors and bring them back.
In order to revive the tourism, it is crucial to define marketing strategy under the strategy of tourism 
development. Especially important aspect is defining sales policy. In order to ensure high rates of 
hotel occupancy and high revenues from tourism, the cooperation of hotels with specialized tourist 
agencies and travel organizers abroad is crucial is vital. It is necessary to set up a complete tourism 
system. Without the support of state departments, we cannot expect further development of the 
current tourism.

5.1.  CONCLUSIONS AND SUGGESTIONS FOR FUTURE RESEARCH

During this highly uncertain time, tourism forecasting has come to play a more important role 
than ever in informing decisions among government personnel, industry professionals, and other 
tourism stakeholders (Yang et al., 2022). First, forecasting allows for tourism recovery predictions 
and can provide valuable insight for tourism policy design and implementation. Second, as demand 
has been volatile during the pandemic, accurate forecasts can help industry players better allocate 
their resources (e.g., inventory and staffing) to serve incoming demand.

5.3.  LIMITATIONS AND FUTURE RESEARCH DIRECTIONS

The article has certain acknowledgeable limitations and offers some directions for future research. 
Lack of some data point on limiting the scope of our analysis and prevent detailed finding to be 
presented. All data were collected from secondary sources with all limitations in that sense. There 
were no prior research studies on this topic that sign on some findings which couldn’t be compared 
with a similar one to find out whether there is some inconsistency or not. Some sources which are 
used had a different scope of data such as statistical data regarding the participation. This study, 
as applicative research, defines some of the opportunities for future research in terms of the new 
aspect concerning the subject.
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5.4.  PRACTICAL AND/OR SOCIAL IMPLICATIONS (IF APPLICABLE)

The practical implication can be seen from the results of the study that can stimulate the use of 
Tableau for forecasting management work.

5.5.  THE ORIGINALITY OF THE RESEARCH

The original value of the article is reflected in the fact that this is the first forecast of Slovenian 
tourism that includes the latest situation after COVID-19 and the Ukrainian crisis. Russian and 
Ukrainian tourists are not numerous (less than 5% in total), but they spend more than others.
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ABSTRACT

The global pandemic, as an unprecedented event in the recent past, has 
significantly changed the modern world. Numerous companies and individuals 
have faced various challenges that are still present. The aim of this paper is to 
review the impact of pandemic on financial innovation, fintech companies, 
cryptocurrencies, the development of a cashless society, and cyber risk. It tests 
two already confirmed hypotheses: H1: COVID-19 pandemic has affected the 
development of financial innovations and cashless society; and H2: COVID-19 
pandemic has led to increased cyber risk. The method applied is desk research, 
i.e. a review of the existing studies and their unification. The paper shows that 
fintech companies proved to have been resilient during the crisis since they have 
managed to change their business model and offer new products and services 
(financial innovations). It also indicates that it is obvious that the number of 
cashless transactions have increased due to the pandemic, but that it is still 
not reasonable to expect a completely cashless society in the near future. The 
paper highlights that cyber risks are on the rise owing to the growth of cashless 
transactions and digitalisation of businesses driven by the global pandemic.

Keywords:  Cashless Society, COVID 19, Financial Innovation, Cyber risk.

1.  INTRODUCTION

The twenty-first century has been marked by numerous challenges for which the modern world 
had not been fully prepared. Although there had been numerous indications that something 
like this could happen, one gets the impression that the modern society was taken by surprise 
and completely unprepared. Political, economic and security challenges such as terrorist attacks, 
restricted conflicts and wars, natural disasters, climate change, the global financial crises, and the 
like marked the first two decades of this century.
However, nothing shook the world like the outbreak of the coronavirus pandemic in December 
2019. It spread to the entire world in just a few months and led to a huge loss of human lives, major 
lifestyle changes, and devastating consequences for the economy. Due to the restricted movement 
of people and difficulties in the movement of goods and capital, the functioning of economic 
operators was significantly hampered and, consequently, the key business risks increased. The 
pandemic is actually a kind of reflection of the world in which we live, with all its virtues and flaws 
and it has affected the global economy through at least three channels:

•	 virus spread to almost all countries in the world,
•	 preventive measures aimed at curbing the spread (social distancing, working from 

home, lockdowns, closing of international borders, and the like), and
•	 stimulating monetary and fiscal policy measures aimed at supporting the economy 

and socially vulnerable population. 
Pages 73 -  86
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The COVID-19 pandemic has led to fundamental changes in the way people live and work, but 
it has also brought about numerous social disruptions and impact on all industries. One of the 
most significant changes was the growth of business digitalisation in all segments, and increased 
digitalisation means a growing number of users (Radukić, Mastilo & Kostić, 2019, p. 41). This 
was due to the transition to remote work of a large number of people and the increased use of 
modern technologies in order to reduce direct contact. A ZDNet study (2020) showed that the use 
of remote desktop protocols increased by 41%in just the first two months of the pandemic. All of 
these changes discussed in the Global Risk Report (World Economic Forum, 2021) are referred to 
as the Fourth Industrial Revolution. The following table shows the pandemic impact on individual 
sectors and the latter’s response to the posed challenges.

Table 1. Pandemic impact on observed sectors.

Area Impact Response

Education Temporary suspension of classes On-line lectures, shortening of classes, 
division into smaller groups of students

Trade Temporary closure of stores, 
shortening of working hours

Limiting the number of customers in a store, 
increasing online sales, home delivery

Transport Temporary disruptions, limiting 
the number of passengers

Reduction of the number of passengers 
per vehicle, requirements for possession 
of adequate tests, cancellation of certain 
transport lines

Restaurants
Temporary closures, limited 
working hours, reduction of the 
number of guests

Restricting the number of allowed guests 
in the facility, increasing home delivery, 
requesting proof of vaccination and/or 
testing

Financial system Shortening of working hours, 
limiting direct contacts

Growth in the use of e-banking, electronic 
platforms and cashless payment methods

Source: Author’s analysis.

The COVID-19 pandemic continues to pose a major threat to modern society with unforeseeable 
consequences. Epidemics and pandemics are nothing new and people have been facing them since 
the early times. Not only have they claimed a large number of lives, but they have also destroyed 
entire economies and countries. Some researchers claim that nothing has killed as many people 
throughout history as viruses, bacteria and parasites, not even all wars combined or natural 
disasters such as earthquakes or volcanoes (Walsh, 2020). Epidemics and pandemics have changed 
not only the course of history over the centuries, but almost the entire humanity in demographic, 
sociological, cultural and religious, as well as political, economic, military, state and legal and every 
other sense (Šćekić, 2020). 
Same as with all long-lasting dramatic events that claim many human lives every day and generate 
great material losses, researchers will need a lot of time, effort and commitment to comprehensively 
and deeply analyse the key aspects of this pandemic, as well as its real causes and long-term 
consequences. However, we can already confirm now that this pandemic has brought to light 
numerous risks and vulnerabilities of the digitalised, robotised and globalised world (Fabris, Luburić 
& Sekulović, 2020). On the other hand, it has led to the growth of digitalisation of businesses and 
triggered further acceleration of financial innovation that had gained great momentum after the 
global financial crisis.
Since the pandemic has further accelerated business digitalisation, the paper aims to examine 
how it has affected financial innovation (FinTechs), cashless society, and cyber risk. Therefore, the 
paper tests two hypotheses H1: COVID-19 pandemic has affected the development of financial 
innovation and cashless society; and H2: COVID-19 pandemic has led to increased cyber risks.
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The method applied is desk research, i.e. a review of the existing studies and their findings and 
drawing relevant conclusions. However, primary research has been carried out for the areas that 
had not been subject to any detailed study such as cryptocurrencies.
The paper is organised as follows. After the introduction, the second part analyses how the pandemic 
affected financial innovations and fintech companies. The third part addresses cryptocurrencies, 
while the fourth part discusses the impact of the pandemic on the development of a cashless society. 
The fifth part analyses cyber risk and the pandemic influence on their development, and the sixth 
part provides concluding remarks.

 2.  IMPACT OF THE PANDEMIC ON FINTECH COMPANIES AND  
      FINANCIAL INNOVATIONS

The global financial crisis has been one of the generators of change and financial innovation because 
clients have lost confidence in the traditional financial sector which has proved to generate high 
operating costs. Like all major social changes and upheavals that create winners and losers, the 
pandemic has affected different sectors differently. Although it has created many more losers, the 
great challenges it has brought along have stimulated innovation. Those sectors that adapted more 
quickly to the changed habits of consumers or to the “new normal” found themselves on the side 
of the winners.
The pandemic has affected fintech companies (FinTechs) through several channels. On the one 
hand, social distancing, lockdowns and other restrictions have given a strong stimulus to the 
digitalisation of payments and greater use of financial innovation, but on the other hand, the entire 
society and fintech companies have been affected by the economic consequences of the pandemic. 
Thus, a World Bank study (2021) confirmed that this sector has faced growing costs, namely a 
5% increase in agent or partner downtime, an 8% increase in on boarding expenses and an 11% 
increase in data storage expenditure.
A study by Pompella and Constantino (2021) confirmed that FinTechs showed a significant degree 
of resilience during the global pandemic. This finding was also confirmed by the World Bank study 
(2021) which showed on a sample of 1,385 fintech companies from 169 countries that FinTechs 
recorded a strong year-over-year growth in the first half of 2020. This is best summed up by M. 
Blake (2021), Head of Financial and Monetary Systems, World Economic Forum: “Despite this 
challenging backdrop, FinTechs have proven resilient and adaptable: contributing to pandemic 
relief efforts, adjusting operations and offerings to serve vulnerable market segments, like micro, 
small and medium-sized businesses, while posting year-over-year growth across most regions” 
(p.1). Namely, the pandemic has shown that fintech companies have access to more individuals, 
lower the cost of financial services, and that they reduce the need for face-to-face interactions 
(Nejad, 2022). The following graph shows the value of services of key fintech companies during the 
first six months of 2020 as compared to the same period in 2019. It clearly shows the growth of all 
services, except digital lending. 
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Figure 1. Changes in the value of financial innovation services (H12020/H12019).

Source: World bank and Cambridge Center for Alternative Finance (2021). The GlobalCovid-19 FinTech Market 
Rapid Assessment Study. Cambridge: World bank and Cambridge Center for Alternative Finance.

Social distancing has encouraged increased use of mobile phones for payments, as well as the use 
of various financial management applications. A study by Fu and Mrinal (2022) shows that there 
was a daily increase between 21% and 26% in downloadable financial applications for mobile 
phones during the pandemic. A large number of studies have confirmed the increased growth of 
e-payments and e-wallets during the pandemic (Deloitte, 2020; Pompela & Constantino, 2021; 
Aldasoro, et.al, 2021; World Bank, 2021; Fu & Mrinal 2022).1 As expected, the more narrow the 
period of lockdown, the greater the growth in the use of these applications. 
Also, it turned out that there was a significant increase in demand for digital lending2, which was 
more pronounced in economies in transition and developing countries (Fu & Mrinal 2022). The 
growth in demand for the fintech sector services was also confirmed by the World Bank study (2021) 
which showed that the highest growth of 40% was registered in Middle East and North Africa, 
followed by Sub-Saharan Africa and North America, both up 21%. This is not a surprising result, 
given that the traditional financial sector is less developed in these countries and that borrowing 
costs are higher than in developed countries. With the extended duration of the pandemic, it is 
reasonable to expect a further growth in demand for digital lending because cash reserves will be 
exhausted.
Nejad (2022) showed that fintech companies significantly changed their business models during 
the pandemic, i.e. “two-thirds of firms said they had changed their business model in response, 
including by reducing fees, changing qualification criteria, and easing payment requirements, 
about 60 percent reported launching new products and value-added services, such as offering 
information, forty percent of firms surveyed indicated that they have either introduced or are in the 
process of introducing enhanced fraud or security measures as a response to business conditions 
under the pandemic.” The World Bank study (2021) found that 60% of the surveyed fintech 
companies launched new products or services in response to the pandemic, and that as many as 
32% of the remaining 40% planned to introduce new products or services. The rapid change in the 
business model of FinTechs is certainly one of the reasons why most of them managed to seize the 
opportunities and successfully respond to the challenges posed by the pandemic, which resulted in 
these companies creating a large number of innovations that allowed them to cope with the “new 
normal”.
The pandemic has led to increased cooperation between banks and fintech companies because 
it turned out that it was possible for them to find common interests although that had seemed 
1Observing a sample of 71 countries, Fu and Mrinal (2022) found that during the pandemic, an increase of approximately  
 3.2 million finance application downloads per day globally and a further 1.1 million daily within the lockdown periods.
2A slightly different conclusion on the issue of digital lending was reached by the World Bank study (2021), but it covered  
 a shorter period, only the first half of 2020.
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unlikely before the pandemic as these institutions had acted from the position of competitors. We 
also saw in some countries that health institutions connected with fintech payment institutions.
During the pandemic, financial innovations triggered increased inclusion. The World Bank estimates 
that 1.7 billion individuals worldwide do not have bank accounts and, according to the Federal 
Deposit Insurance Corporation`s estimate, some 6.5% of American households do not have access 
to bank accounts (Deloitte, 2020b). As a rule, these are individuals from socially disadvantaged 
and/or vulnerable groups. As governments around the world provided financial assistance to the 
most vulnerable categories of population during the pandemic, this opened up space for fintech 
companies to reach out to those individuals that did not have bank accounts or to be intermediaries 
in connecting these people with banks.

3.  PANDEMIC IMPACT ON CRYPTOCURRENCIES

One of the biggest innovations in the financial system in the last fifty years has been the emergence 
of private cryptocurrencies. They appeared during the Global financial crisis, as a result of distrust 
in the existing financial system and the search for alternative ways of investment. In 2012, there 
were only 6 cryptocurrencies, while today there are over 2,000 and they keep growing.
However, over time, it has been shown that from the idea of being a form of money independent 
from governments (central banks) they have become more of a speculative form of electronic 
securities.3 To wit, cryptocurrencies do not have the basic characteristics of money. They do not 
have the first feature of money and that is to be a means of payment because there are just a few 
products today that can be paid for with cryptocurrencies. Also, digital currencies do not have 
another important function of money and that is to be the measure of value because there is almost 
no product whose value is exclusively expressed in digital currencies (and there is a negligible 
number of those whose price is in digital currency). Then, these currencies do not have the third 
function of money -to be the custodian of value, because when you have money, your expectation 
is that it will have approximately the same value in the future, and no one can give even a wide 
estimate of the value of digital currencies in the future.
Central banks have taken quite a different position on this issue. Private digital currencies are 
banned in some countries (India, China, Russia), some central banks are considering introducing 
their own, and most central banks warn of the risks posed by their use.
The following figure shows the value trends of the bitcoin, as the most famous cryptocurrency and 
the best representative of the crypto market.

3There are numerous examples of how big players can influence the movement of cryptocurrency values. For more details see Browne 
(2021).
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Figure 2. Bitcoin value in USD.

Source: Author (based on data available at Yahoo finance).

The figure clearly shows that the growth of the bitcoin value coincided with the global spread of 
the pandemic. In January 2020, bitcoin was worth USD 7,188, rising to USD 18,795 in December, 
and reaching the maximum value of just over USD 60,000 in November 2021, which coincided 
with the spread of the omicron variant of the virus. However, as the pandemic was showing signs 
of weakening, a steep decline in bitcoin began, and in February 2022, it dropped to below USD 
40,000. It has become clear that the pandemic that implied the growth of risk affected the growth of 
cryptocurrencies as speculative forms of trade and that the weakening of the pandemic and improved 
economic prospects resulted in the bitcoin value decline. This indicates that cryptocurrencies are 
basically speculative forms of trading and that their importance grows in unstable and challenging 
times and diminishes as uncertainty dies down. As a reminder, theyhave emerged as a product of 
unstable circumstances, i.e. the Global Financial Crisis.
There is no evidence that cryptoassets have brought benefits to the society, but it cannot be ruled 
out that there will be no benefits in the future given their rapid development. The Bank of England 
(2018) highlighted a number of risks that cryptoassets can pose:

•	 consumers may suffer large losses as a result of buying cryptoassets that are not suitable 
for their needs or buying them while being unaware of the associated risks. The high 
volatility of cryptoassets, which may attract investors, can also lead to substantial losses;4 
however, without proper regulatory protection, individuals remain unprotected.

•	 Jeopardizing market integrity due to manipulation - cryptoassets are still in their early 
stages of development, which means that there is a problem of inadequate control, low 
price transparency, and conflicts of interest. This market suffers from frequent manipula-
tions and dissemination of misleading information in the media that threaten market in-
tegrity. Also, there is no information on market participants and owners of cryptoassets.

•	 Financial crime – cryptoassets have been recognised as one of the most important targets 
for fraudsters.

It is unlikely that private digital cryptocurrencies will become a widely accepted means of payment, 
but it is likely that some central banks will start issuing their own digital currencies. Also, at 
Singapore FinTech Festival, a former IMF Executive Director, Ms. Christine Lagarde, recommended 
that central banks should consider issuing their own digital currencies. The ECB has announced 
that it is seriously preparing for the introduction of the digital euro, which will not be a substitute 
4For example, the volatility of the ten most important cryptocurrencies (measured by market capitalisation) was 25 times higher than 
the US stock market in 2017.



79

Impact of Covid-19 Pandemic on Financial Innovation, Cashless Society, and Cyber Risk

for cash but rather its supplement.

4. PANDEMIC IMPACT ON THE CASHLESS SOCIETY DEVELOPMENT5

There have been a growing number of products and services paid without cash such as various 
applications, bus fares, airline tickets, internet stores, and the like. Smart phones also revolutionized 
payments. There have been less high-denomination banknotes and coins in circulation, the latter in 
particular due to high minting and handling costs. When it comes to large value transactions, cash 
plays no role whatsoever. It is most common with households and retailers as well as for low-value 
payments because some merchants do not accept electronic payments due to high transaction fees. 
Banks have been reducing the number of their branches and employees and started encouraging 
cashless payments. 
The pandemic has only accelerated this trend, because cashless payments are a form that significantly 
reduces the risk of transmitting infections. Mastercard data show that they grew by nearly 45% since 
the pandemic started (Filipiak, 2022). Similar conclusions were reached by Deloitte (Egerth, 2022), 
which clearly showed, on a sample of 1,500 Swiss citizens, that cashless transactions increased 
during the pandemic. The findings of this study are shown in the following figure.

Figure 3. How has the coronavirus changed payments?

Source: Egerth, K. (2022). Cash is no Longer King in Times of COVID-19. Deloitte. Retrieved from https://www2.
deloitte.com/ch/en/pages/consumer-industrial-products/articles/cash-is-no-longer-king-in-times-of-covid19.html.

Some governments encourage a shift toward digital services because they see it as a way to address 
money laundering, tax evasion and also boost competition in financial services, as well as reduce 
the spread of the coronavirus. Others argue that digital payments protect consumers from being 
robbed or losing money, as well as sparing them the hassle of constantly carrying a wallet (Cerulus 
& Contituglia, 2018). It is obvious that cashless society has a number of advantages, but it also has 
a number of disadvantages that can be systematically shown in the following table.

5This part of the paper partly relies on my previous paper Fabris, N. (2019) “Cashless society–the future of money or a 
utopia?”Journal of Central Banking Theory and Practice, 8(1), 53-66.
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Table 2. Costs and benefits of cashless society.

Benefits of cashless society Costs of cashless society

Decline in crime and money laundering Elderly and uneducated people could be on 
the side of losers 

Convenient means of payment
Low level of financial and IT literacy can 
prevent some part of population from 
using cashless means of payment

Reduced shadow economy Cybercrime
Fast development of IT technologies, 
smart phones and electronic applica-
tions support e-payments

Threats to privacy

Personal safety Tradition
Lower transaction costs IT risk

Source: Fabris, N. (2019). Cashless society–the future of money or a utopia? Journal of Central Banking Theory and 
Practice, 8(1), pp. 53-66, https://doi.org/10.2478/jcbtp-2019-0003.

The appearance of a cashless society raises a number of dilemmas for economic policymakers and 
all open questions are still left without final answers. Certainly the key dilemmas refer to whether 
a cashless society implies welfare growth or not; what implications would it have for monetary 
policy, and would the attainment of key objectives be facilitated or made more difficult? What are 
the risks? Would a cashless society be better in meeting user demand for money? What is certain 
is that a lot of research is needed that would shed light on all potential implications and they must 
always start with country specific circumstances.
The critical question for central bankers is how would digital money affect financial stability? A 
part of individuals could withdraw their money from banks, which would have a negative impact 
on liquidity. In such circumstances, a rational reaction of banks would be to increase interest rates 
and thereby attract new depositors, but this would also mean increasing lending interest rates that 
would further negatively impact employment, investment, and economic growth. In particular, 
banks that have a greater share of retail deposits can be at risk. The option suggested by the IMF 
is that banks could try to replace deposits with other forms of funding such as commercial paper, 
bonds, and equity (Mancini-Griffoli et al., 2018). Also, the other two possible options should be 
taken into account in the given circumstances, namely central bank could compensate banks for 
the loss of deposits through credit lines and allow the depositing of digital currencies in banks 
which would also bear interest. 
The next question is how would digital currencies affect monetary policy transmission? The IMF 
considers that the basic interest rate channel may be the most affected, and the exchange rate 
channel is unlikely to be affected much (Mancini-Griffoli et al., 2018). A potentially bigger impact 
could be felt by countries in the inflation targeting regime because under inflation targeting, the 
effectiveness of monetary policy is a function of the transmission channels of monetary policy 
(Aguir, 2018). Nevertheless, further research is necessary before making any final conclusion.
However, considering all the above, it is not reasonable to expect the emergence of a cashless society 
in the near future, same as expecting that it could be based on private money. Nonetheless, what 
cannot be excluded and what may be likely in the near future is the emergence of central bank 
digital currencies, at least in some countries and as an alternative to cash. This is also supported 
by the fact that a number of central banks are very actively investigating the costs and benefits of 
introducing this money. 
If we look at the history of money, we will notice that it went through evolutionary changes starting 
from the barter system, precious metals used as the means of payment, money made from precious 
metals and gold backed money to money whose value is completely separate from the material 
from which it was made. Central bank digital currency is a completely logical next step in this 
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process of money evolution. It is realistic to expect that in the coming period we will move towards 
a society in which the importance of cash will decrease, and this move has been largely accelerated 
by the pandemic. However, it is not reasonable to expect that we will move to a completely cashless 
society in the near future
Although it is obvious that we are moving towards a society in which the importance of cash will 
be diminishing, it still remains significant in certain situations such as in the times of financial 
instability or failure of some important financial institutions. Also, the recent hurricanes in America 
that led to power outages have shown that we have not yet come to the point where cashless forms 
of payment can completely replace cash payments.

5.  PANDEMIC IMPACT ON CYBER RISK

Increased use of digital technologies and financial innovations will certainly lead to the growth of 
cyber risks. It is one of the fastest growing segments of crime. The global pandemic, in turn, was the 
trigger that has led to a further growth in cyber risks through increased use of digital technologies 
and cashless transactions. Also, during the pandemic, a large number of individuals lost their jobs 
and thus their livelihood has been jeopardized. Therefore, it is realistic to expect that a growing 
number of individuals will engage in cybercrime in order to provide existence for themselves. On 
the other hand, the pandemic has led to the global recession, so a large number of companies have 
been forced to reduce their operating costs. As Deloitte (2020) pointed out, this often means less 
allocation of funds for the protection of IT systems and the reduction of the number of employees 
in IT departments. In this way, the exposure to cyber risk has increased. This link between the rise 
of cybercrime and the pandemic has been confirmed by a number of studies. Thus, for example, 
the New York Department of Financial Services confirmed a high growth of cybercrime during the 
pandemic (Baldwin, 2020). According to a report by the well-known Internet security company 
Kaspersky (2021), during the first three quarters of the pandemic, the average daily number of 
attacks blocked by their antivirus program increased by as much as 25 percent. In their study, Fu 
and Mrinal (2022) found significant growth in predatory and fraudulent applications.
Also, it should be kept in mind that various types of software, which is simpler and potentially more 
dangerous, that can be used for cyberattacks, has become widely available today. So, nowadays it 
is possible to carry out cyberattacks as it requires less financial resources and knowledge, which 
expands the list of potential cyber criminals. The growing importance of cyber risk is evidenced 
by the fact that NATO declared the cyber domain the fourth operational domain at the summit in 
Warsaw in 2016, thus equating the actions and consequences within cyberspace with those within 
the other three domains: water, air, and land.
A RAND corporation study conducted before the pandemic outbreak showed that cyberattacks 
cause annual damage of 1% of global GDP (Dreyer et al., 2018). ISACA (2020b) estimated that 
in 2021, losses from cyberattacks could reach USD 6 trillion or USD 16.4 billion a day. If we look 
at the economic parameters of countries, cybercrime would be the third largest economy in the 
world, behind the United States and China. It is predicted that by 2025, cybercrime will produce 
losses of as much as USD 10.5 trillion a year, which is significantly more than the damage caused 
by natural disasters and makes it more profitable than the global drug trade (Morgan, 2020). In 
addition to financial losses, cyberattacks can make it difficult or disrupt the business of individual 
companies, and even entire markets, and lead to a loss of credibility.
Cyberattackers can be very different from criminal organizations and individual criminals, 
terrorists, insiders, hacktivists and all the way to state-backed hackers. The methods they use can 
be very different from IT failures, inserting malicious software, using insiders, phishing, stealing 
passwords, etc. The consequences can be financial loss, reputation loss, data loss, unavailability of 
certain services, and even the emergence of a systemic crisis.
The financial sector represents one of potentially the most attractive sectors for cybercriminals, 
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which is not surprising given that a successful cyberattack can bring great financial benefits. 
According to the BIS assessment (2021), the financial sector is one of the sectors that is most often 
the target of cyberattacks. The analysis of this institution shown in the following figure clearly 
indicates the risk of exposure of the financial sector to cyberattacks during the first quarter of the 
pandemic.

Figure 4. Work from home index vs cyberattacks.

Source:Aldasoro, I. et al. (2020). Cyber Risk in the Financial Sector. SUERF Policy Note, 206,1-16, Retrieved from 
https://www.suerf.org/docx/f_dda594513217fac90bbe56e5248d576c_18421_suerf.pdf.

Zakrzewski et al. (2019) found that the probability of an attack on financial institutions is 300 times 
higher than on other institutions. Aldasoro et al. (2020) point out that a quarter of all cyberattacks 
targets financial institutions. It can be particularly dangerous if one attack affects several financial 
institutions, which can jeopardize financial stability. KPMG (2021) points out that cyber security 
will be one of the top priorities of financial institutions in the coming period. The key challenges in 
managing cybersecurity in the financial system can be presented in the following table.

Table 3. Five key challenges in managing cyber security in the financial system.

Rank Type
1 Growing business complexity and interconnectedness of financial institutions from different 

countries
2 Lack of professional staff for cyber risk management
3 Insufficient knowledge and understanding of the nature of cyber risk
4 Growth of business digitalisation, expansion of financial innovations and digital assets
5 Business expansion

Source:Fabris, N., Luburić, R. and Sekulović, R. (2021). Sajber rizik u finansijskom sistemu - izazovi tokom 
pandemije koronavirusa. Paper presented at the meeting of Association for Quality and Standardization, Kopaonik.

The global financial system will only become more vulnerable in the future as financial innovation, 
competition, as well as some new crises further fuel digital revolution. The maturity of the entire 
society combat cyber risk is of great importance. There should exist a general culture of cyber 
security because it protects an important asset of the company: data. Physical assets such as 
equipment, buildings, and even people can be replaced, but data is difficult to replace. It should be 
borne in mind that many cyber security requirements can be a barrier to business and employee 
comfort. Therefore, a balance needs to be struck between business security and business activities. 
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It is important that cyber security issues are highly positioned on the agendas of the highest 
governing bodies of all institutions. Cyber security must be invested in. Although companies are 
more likely to face losses from cyber incidents than, for example, floods or fires, companies are 
more willing to invest in the latter.6

6According to the American Association for Fire Protection, in 2018, a fire broke out in 3,400 companies. On the other hand, according 
to the Dark Reading report, 6,500 American companies faced compromising data through cyberattacks in the same year. Of course, these 
are only reported incidents and those that companies were aware of, so, in reality, their number is much higher (Isaca Journal, 2020).
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6.  CONCLUSION

The COVID-19 global pandemic has been an unprecedented event in the last 100 years (after the 
Spanish flu pandemic). It has seriously shaken the global economy and posed serious challenges 
to businesses around the world. Like all crises, this one has given rise both to innovations and 
opportunities. If history has taught us any lesson in this unprecedented crisis, it is that adversity 
inspires creativity. A new normal in the financial sector will be the growth of digitalisation, the 
emergence of financial innovations and new participants, the so-called fintech companies.The 
paper thus confirms H1 that the COVID-19pandemic has affected the development of financial 
innovations and increased cashless transactions.
The uncertainty brought about by the pandemic has not bypassed fintech companies, but many of 
them managed to use it as a chance to create new products and services, adapt the existing ones and 
attract new clients, i.e. to adjust their business model to the new normal. A large number of studies 
have confirmed that fintech companies have significantly increased the scope of their activities 
during the pandemic and that this sector has proved to be very resilient. 
Although being the biggest financial innovation, cryptocurrencies have not become what their 
original purpose was and that is money independent of governments (central banks). They do 
not have the functions of money but the characteristics of speculative securities. The pandemic 
has shown that growing uncertainty affects their value and that as business risk and uncertainty 
diminish so does the significance (value) of cryptocurrencies.
The pandemic, that is, social distancing, as well as remote work have affected the growth of cashless 
transactions. This has only accelerated the pre-existing trend of moving towards a cashless society. 
Although it is not realistic to expect a cashless society to come to life in the near future, the habits 
acquired during the pandemic will affect a further reduction of cash transactions. The growing 
announcements of central bank digital currencies are also a step towards that direction.
The paper also confirms H2 indicating that the pandemic has affected an increase in cyber risks. 
The global pandemic has spurred further growth in cyber risk through increased use of digital 
technologies and cashless transactions. This was also due the fact that when they were faced with 
jeopardized financial position, a significant number of companies reduced their expenses for the 
protection of IT systems. A large number of studies have confirmed the growth of cyberattacks 
during the pandemic, and one of the most exposed sectors was the financial sector. The global 
financial system will be even more vulnerable in the future because further development of financial 
innovation, competition, as well as some new crises will additionally fuel digital revolution. That is 
why the maturity of the entire society in the fight against cyber risks is of great importance.
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ABSTRACT

Today, the use of machine learning technology in combination with the use 
of big data are topics that are actively discussed in business around the world. 
This topic has long gone beyond the information sphere, as it now applies to 
almost every sphere of life: economic, telecommunications, education, medicine, 
administration, and especially defense. Predicting customer behavior based on 
scoring models is in its infancy in Ukrainian companies, the main ones being 
the introduction of artificial intelligence technologies and machine learning, 
which will be the leading catalyst that will facilitate decision-making in business 
in the nearest future. The aim of the study is to develop a scoring model that 
predicts the behavior of target segments, namely, updating their activity to 
activate advertising tools. To achieve the goal of the work a set of research 
methods was used: dialectical – to reveal the theoretical foundations of models 
and types of forecasting models; analytical – in the study of the functioning of 
the environment SAS, Anaconda; optimization methods – to choose the best 
model and generate features. Scientific novelty and theoretical significance lie 
in the development of a scoring model for predicting the activity of subscribers 
of the telecommunications company “VF Ukraine”, on the basis of which 
marketing campaigns are conducted. With the help of the built-in scoring model, 
the company “VF Ukraine” can target its campaigns to retain subscribers. The 
marketing directorate of the enterprise can choose the TOP-20 or TOP-30 of the 
most prone subscribers to non-resumption of activity, i.e., tend to switch to other 
mobile operators, and hold promotions for them – providing additional gifts and 
bonuses, money to mobile account.

Keywords:  market segment, telecommunication sector, target, advertising, scoring 
models, big data

1.  INTRODUCTION

Big data analysis methods have begun to find more and more practical application in the field 
of telecommunications to assess the level of customer satisfaction with their services, identify 
processes that caused dissatisfaction and predict which customers are going to change services and 
their providers. Although the industry sector is a leader in big data testing, especially due to the 
progress of Industry 4.0 (Dluhopolskyi et al., 2021), political actors are slower to engage in analytics 
(Zingale et al., 2018; Poel et al., 2018; Washington, 2014; Stavytskyy et al., 2019), despite the level 
opportunities and preferences that digitalization provides to all, including to improve the process 
of implementing public policy based on data.
The active use of big data has become a necessity in decision-making in the XXI century, including 
due to the ever-increasing ability to create and assemble them with extraordinary speed. Thus, 
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the categories “big data” and “data analytics” have become fashionable over the past few decades, 
which has led to their active use in various spheres of socio-economic life (Zhou et al., 2014; Zhou 
et al., 2020; Perkhofer et al., 2020; Polianovskyi et al., 2021). Billions of unstructured bytes of 
data in various locations need to be processed in order to obtain such information until relevant 
data is selected from them to build models. This type of analysis allows management to correct 
problematic processes or change people, as well as retain customers who are prone to changing 
suppliers (Machine Learning Mastery, 2015).

2.  LITERATURE REVIEW

Many works of modern scientists are devoted to the relevance of the application of big data for 
the analysis of various processes. For example, G. Sekli and I. Vega, based on the evaluation of 256 
respondents, investigate the factors that influence the adoption of big data analytics and evaluate 
the relationship it has with performance and knowledge management. This study provides practical 
guidance for decision-makers involved in or in charge of defining the implementation strategy of 
big data analytics in higher education institutions (Sekli, Vega, 2021).
Examples of the use of big data in telecommunications are described in detail in (Goworek, 2021), 
where the author substantiates the strategies of operators that improve competitive positions in the 
market, attract a wide customer base using big data. Authors (Radukić et al., 2019) consider the 
effects of digital transformation in the telecommunications markets which are characterized by 
network externalities. Also, in the article present a methodological framework for measuring the 
information society. In the study (Yusuf-Asaju et al., 2017) the authors propose to apply the process 
of estimating perceived quality of experience to assist mobile network operators to effectively 
manage network performance and aid satisfactory provision of mobile internet services. In the 
study (Simaković et al., 2021) the authors propose a big data solution that can collect and process 
huge amounts of data to extract valuable information and help mobile operators to bring their 
networks to enhanced quality level and offer full IoT solutions to their customers.
The study of X. Dai emphasizes the importance of user feedback, which is an excellent source of 
information for mobile operators. The author used several sets of data for the experiment – one is 
related to complaints, the other to survey data (Dai, 2017). The research of Ch. Dang focuses on 
two kinds of targeting in the mobile industry: to target churning customers and to target potential 
customers (Dang, 2017).
In the article (Varga, Gabor, 2021) the authors proved that with the help of marketing on social 
networks companies can easily advertise and promote products and services, targeting relevant 
segments. The main hypothesis of the author’s research, which was confirmed, was that social 
networks influence people in their travel decisions.
In the study (Truong et al., 2017), the authors explore web analytics tools that explore ways to help 
entrepreneurs collect and process data from their websites to improve an organization’s business 
strategy. Google and Woopra analytics tools are used to demonstrate how web analytics tools can 
help making proper adjustment to the business.
In the article (Rosario et al., 2021) it is proved that marketing approaches, such as IoT, big data, 
artificial intelligence, and machine learning, allow tracking in real time the relationship between 
business efficiency and advertising.
Many studies focus on the importance of big data in the e-commerce and e-business industry 
(Riddle, 2020; Ryfiak, 2020; Zatonatska et al., 2019; Zatonatska et al., 2021; Mykhalchuk et al., 
2021) or cryptocurrency market development (Suslenko et al., 2022; Zatonatska et al., 2022). Such 
research is extremely relevant for forecasting and making optimal management decisions in times 
of uncertainty and risk.
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3.  RESEARCH OBJECTIVES 

In our research, we will focus on using big data to forecast the demand for mobile operator services 
(Vodafone case) and prevent the outflow of customers to other mobile operators. The main research 
objectives include:

1. analyze the activities of the telecommunication company “VF Ukraine” and build a scor 
 ing model that predicts subscriber behavior;
2. analyze the conditions under which there may be heterogeneity between target and  
 non-target groups on the basis of recovery of activity;
3. predict the behavior of target segments to activate advertising tools.

4.  METHODS

To predict the behavior of target segments, we conducted modeling of big data. To build the 
model data was processed to convert it from its “raw state” to the format used in machine learning 
algorithms. Initially, all column values   were summarized by month (average, number of values, 
sum, maximum, minimum) for each numeric column for each client, and for category columns, 
different values   were calculated. The type of functions was computed based on the social activity of 
subscribers via SMS and calls. The SAS software product is used in the research for both statistical 
and social characteristics.
Statistical functions are generated from all types of CDRs, such as the average number of calls 
made by a customer per month, the average number of Internet connections, the number of 
prepaid packages, the ratio of calls to SMS messages and many functions derived from CDR data 
aggregation.
Because we have data on all actions of network subscribers, they were grouped into groups related 
to calls, SMS, and Internet usage for each customer on a daily, weekly, and monthly basis for each 
action for nine months. Therefore, the number of generated functions is three times the number 
of columns. In addition, features related to complaints from customers from all systems have been 
introduced. Some features were related to the number of complaints, the percentage of complaints 
covered for all complaints, the average duration between each two complaints in a row, the duration 
in hours until the complaint was closed, the outcome of the closure and other features. IMEI-
related features such as device type, brand, dual or single device, and number of devices changed 
by the client have been removed.
In addition, several functions have been created, such as the percentage of incoming / outgoing 
calls, SMS to competitors and landlines, binary functions that show whether customers subscribe 
to certain services or not, Internet speed between 2G, 3G and 4G, the number of devices used 
monthly, number of days out of coverage, percentage of friends related to a competitor, etc.
The main methods that have been used to analyze the behavior of target segments include (Hssina 
et al., 2014; Kuhn et al., 2013):

1. Venn diagram – detection of hidden relationship that allows you to combine multiple  
 segments to identify connections, relationships, or differences. Its essence is to study  
 customers who have purchased different categories of goods (for example, different pack 
 ages of services), and on this basis to determine the possibility of cross-selling
2. Data profiling – defining client attributes when selecting records from a particular data  
 tree, then based on such profiles generating subscriber profiles, which indicate their gen 
 eral features and behavior. These profiles are then used to form an effective promotion and  
 sales strategy;
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3. Forecasting – analysis of time series, which allows you to adapt to changes, trends, and  
 seasonal fluctuations. With forecasting, you can accurately predict monthly sales or the  
 number of expected orders in any given month;
4. Mapping – defining geographical areas, using color coding to determine customer  
 behavior when changing positions between geographic regions. The map, divided into  
 polygons representing geographical regions, shows where subscribers are concentrated  
 and where specific products are sold the most;
5. Rules of association – analysis of the consumer basket (cause / effect). This technique identifies  
 relationships or affinity structures in the data and forms sets of rules that allow you to  
 automatically select the rules that are most useful for key business perceptions (e.g., Which  
 products would you buy at the same time and when? Which services customers you wouldn’t  
 buy and why? Which new cross-selling opportunities exist?);
6. Decision tree – classification and prediction of behavior, which is one of the most  
 popular methods of classification in various data mining programs. Classification helps  
 to perform operations such as choosing the right products that will be recommended to  
 specific customers and predicting potential feedback. The most used decision tree algorithms  
 are: ID3, C4.5 and CART.

The data operations mentioned above are performed using the following software products (Hastie 
et al., 2017; Hardikar et al., 2012; McLachlan et al., 2004; White, 2015):

1. Apache Hadoop – open-source software that consists of two main components: a  
 distributed MapReduce processing system and a distributed Hadoop file system (HDFS).  
 One of the most important reasons for using this program is the ability to process and  
 analyze large amounts of data, which is impossible in many other systems. Storage is  
 provided by HDFS, and analysis is performed by MapReduce. Although Hadoop is known  
 for its MapReduce feature and its distributed file system, other subprojects provide additional  
 services and build a foundation for providing high-level abstractions.
2. The Hadoop Distributed File System (HDFS) – memory component that offers a  
 distributed architecture for extremely large-scale storage that can be easily expanded  
 if needed. When a file is saved in HDFS format, it is divided into blocks of the same size.  
 The block size can be adjusted or used predefined. The customer dataset is stored in HDFS  
 format and contains many customer records of purchases made. The source file containing  
 the decision rules is also written to HDFS. 
3. MapReduce – programming model for processing and generating large data sets with  
 a parallel distributed algorithm on a cluster. MapReduce works by dividing processing into  
 two phases: the map phase and the reduction phase. In each phase there is a pair of keys  
 and values   of inputs and outputs, the types of which can be selected by the analyst. The  
 analyst also defines two functions: the Map function and the Reduce function. Entry into  
 the map phase is raw customer data. The result of the map function is processed by the  
 MapReduce function before being sent to the reduce function. This processing sorts and  
 groups key-value pairs by key.

The logic of model programming for the respective stages of the analysis is based on the C4.5 
algorithm. It is an algorithm to generate a decision tree. Solution trees generated by C4.5 can be used 
for classification (which is why C4.5 is often called a statistical classifier). C4.5 uses information 
gain as a criterion for splitting. It can accept data with categorical or numeric values. To process 
continuous values, it generates a threshold and then divides the attributes with values   above the 
threshold and values   equal to or below the threshold. The C4.5 algorithm can easily handle missing 
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values   because missing attribute values   are not used in C4.5 gain calculations.
The flow of the system is shown at Fig. 1 (Deroos et al., 2014):

1. load the client data set with HDFS as input for the algorithm;
2. calling an instance of class C4.5;
3. using the MapReduce Hadoop structure, call the Map function, which checks whether  
 this instance belongs to the current node or not. For all uncovered attributes, it displays the  
 index and its value and the instance class label;
4. reduce function counts the number of matching cases (index and its value and label  
 class);
5. entropy, information growth factor and attribute gain factor are calculated;
6. processing of the input data set with HDFS according to the defined algorithm for  
 outputting C4.5 data from the decision tree within MapReduce;
7. create a decision rule and save it in HDFS format;
8. receiving new test data from the web interface;
9. gaining access to the rules and determining the categories of new data based on them;
10. providing visualization of the HDFS data set in the web interface in the form of  
 histograms, pie charts, etc.

After data preparation and model training, the efficacy of the developed model is calculated using 
certain evaluation methods.
The first method of evaluation is the error matrix (confusion matrix) and other methods based on it. 
The error matrix is   a tool for determining the performance of the classifier. It contains information 
on actual and estimated classifications. Fig. 2 shows the error matrix of the two-class, spam, and 
non-spam classifier.
There are four types of outputs in the error matrix:

1. True Positive (TP) – the number of correct predictions of an example being positive, which  
 means that the positive class is correctly defined as positive;
2. False Negative (FN) – the number of incorrect predictions that the example is negative, which  
 means that the positive class is incorrectly identified as negative;
3. False Positive (FP) – the number of incorrect predictions that are positive, which means that  
 the negative class was incorrectly defined as positive;
4. True Negative (TN) – the number of correct predictions that the example is negative, which  
 means that the negative class was correctly identified as negative.

The F1 score – is the weighted average of the response (sensitivity) and accuracy. F1 score allows 
you to assess the balance of the model, as well as its accuracy and response:
                                                                    
       (1)
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Figure 1. The flow of the system C4.5.

Source: (White, 2015; McLachlan et al., 2004).

Figure 2. Error matrix.

Source: (Lurie, 2014; Fawcett, 2006).

The above estimate evaluation helps to calculate the response and accuracy in one equation, and 
solves the problem of distinguishing models with low response and high accuracy or vice versa 
(Lurie, 2014).
The second method of evaluation is cross-validation. The main problem it allows to identify – the 
retraining of the model (Fig. 3). The definition of retraining is that the model is too specific for the 
datasets used and is likely to work very poorly for new observations (Celisse, 2014).
Another problem that can be identified through cross-validation is the lack of data. If the data is 
insufficiently processed, there is a risk of drawing general conclusions that basically under-use 
all the data. Because of these two problems – model retraining and data scarcity – the data set is 
usually divided into training and test sets. Then a learning algorithm (such as a decision tree) is 
applied to the training set, which is used to create a model. After that, the test set is submitted to the 
model that was taught using of the training set, and then performance is measured.
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Figure 3. Cross-validation.

Source: (Celisse, 2014; Hastie et al., 2017; Fawcett, 2006).

Thus, the model is tested for processing the entire data set, which is the main idea of   cross-checking. 
If incomplete data is processed, it is not used optimally. There are two main types of cross-validation 
– exhaustive and non-exhaustive (Airola et al., 2011; McLachlan et al., 2004; Molinaro et al., 2005; 
Hastie et al., 2017):

1. Exhaustive cross-validation methods are methods that study and test all possible ways of  
 dividing the original sample into training and test kits. There are the following types of cross- 
 validation:
1.1. The leave p-out cross-validation (LPO) involves the use of p-observations as a validation kit  
 and the rest of the observations as a training kit. This is repeated in all ways of dividing the  
 original set into a validation set and a training set. LPO cross-validation requires training and  
 testing of the model  times, where  – the number of observations in the original sample, and   
 – is the binary coefficient. For p > 1 and for moderately large n, cross-validation of LPO may be  
 computationally impossible.
1.2. Leave-one-out cross-validation (LOOCV) is a special case of leave p-out cross-validation with  
 p = 1. The process is like the previous one, but in cross-validation statistics are calculated on  
 the remaining sample samples, while in LOOCV statistics are calculated only from saved  
 samples. LOOCV requires less computational time than LPO cross-checking because there are  
 only   outputs, not . However, n outputs can still require a lot of time to calculate, and in this  
 case, other approaches, such as cross-checking k-fold viewing, may be more convenient.
2. Non-exhaustive cross-validation methods do not calculate all the ways to divide the original  
 sample that are possible. Therefore, they are only an approximation of exhaustive cross- 
 validation and are divided into:
2.1. k-fold cross-validation, in which the original sample is randomly divided into k of the same  
 size subsamples. Of the k subsamples, one is selected for model testing, and the remaining k-1  
 subsamples are used as training data. Then the process of cross-validation is repeated k times,  
 and each of the k subsets is used exactly once as data for verification. Then k results can be  
 averaged to obtain a single estimate. In stratified k-fold cross-validation, the number of  
 subsamples is chosen so that the average response value is approximately equal in all  
 subsamples. When cross-validation is repeated the data is randomly divided into k subsamples.  
 Thus, the performance of the model can be averaged over several cycles.



94

Zatonatska et al. / Economics, doi: 10.2478/eoik-2022-0005

2.2. Repeated random sub-sampling validation or Monte Carlo cross-validation method – creates  
 several random splits of the data set into training and validation samples. For each such  
 separation, the model is trained, and the accuracy of the prediction is assessed using validation  
 data. Then the results are averaged over the number of divisions. The advantage of this method  
 is that the share of training / validation splitting does not depend on the number of iterations  
 (sections). The disadvantage of this method is that some observations can never be selected in a  
 sub-sample for testing, while others can be selected more than once. In other words, test  
 subsets can intersect. As the number of random splits approaches infinity, the result of re- 
 checking the random subsample tends to the results of leave-p-out cross-validation (LPO). In  
 the stratified version of this approach, random samples are generated so that the average  
 response value (i.e., the dependent regression variable) is the same in the training and test sets.

5.  RESULTS

Company “VF Ukraine”, known to Ukrainians as the mobile operator Vodafone, is one of the largest 
players in the telecommunications market in Ukraine and ranks second in terms of market share 
among telecoms (market share 35%), after Kyivstar (market share around 48%) (Table 1, Fig. 4).
In 2019-2021, the company “VF Ukraine” actively developed new 4G databases in Ukraine, as well 
as conducted 5G testing.

Table 1. Main characteristics of key Ukrainian mobile operators, 2020.

№ Indicator Kyivstar Vodafone Lifecell
1. Market share 2021, % 48 35 17
2. Number of subscribers, million 25,4 19,0 7,6
3. Revenue, UAH billion 6 4,1 1,6
4. Growth 2020/2019, % 6,8 9 7,7
5. Earnings before interest, taxes, depreciation and 

amortization (EBITDA), UAH billion
4 … 0,9

6. Operating income before depreciation and amortization 
(OIBDA), UAH billion

… 2,1 …

7. Profitability, % 67,8 52,6 55,1
8. Average revenue per unit (ARPU), UAH 72 68,4 70,3
9. Volume of voice services, average number of minutes 

per subscriber
641 … 176

10. Capital expenditures, UAH billion 1,7 1,9 0,4
Source: developed by authors based on information from Kyivstar, Vodafone, Lifecell.

The key stage of building the model is the preparation of data based on the example of a 
telecommunications company (“VF Ukraine”). In order to build a scoring model that predicts 
subscriber behavior and answers the question “Will the subscriber resume activity within a week 
after four days of his last activity in the net?”, it is necessary to collect historical data so that you can 
select homogeneously two groups of subscribers with the same behavior:

1. the first group, who did not display any activity for three days (weren’t online, weren’t making  
 calls nor sending SMS messages) and did not replenish the account (these events were divided  
 into two groups, because Vodafone recognizes them as different entities), and starting from  
 the fourth day and during the week independently resumed their activity by performing any of  
 the above events – the value of the target variable will be TARGET = 1;
2. the second group, who did not display any activity and did not replenish the account for three  
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 days and starting from the fourth day and during the week did not resume their activity – the  
 value of the target variable will be TARGET = 0.

Figure 4. Dynamic of the Kyivstar, Vodafone, and Lifecell market share, 2019-2021.

Source: developed by authors based on information from Kyivstar, Vodafone, Lifecell.

Therefore, the target of the model is to predict the resumption of subscribers’ activity within a week 
after the third day when the subscriber did not perform any events.
The preconditions under which it was determined that it is necessary to make a forecast after the 
third day of inactivity was determined by a sharp decline in the percentage of activity recovery after 
the third day, as shown in Fig. 5. The graph shows how subscribers resume their activity. Active 
subscribers as of March 31, 2021, were taken as a base and was studied the dynamics of the next 
time they updated their activity.
In order to obtain homogeneity between groups, it was necessary to analyze the conditions under 
which there may be heterogeneity between target and non-target groups on the basis of recovery of 
activity. Thus, a period was chosen during which no promotions were held for subscribers – frozen 
zone (from 19.12.2020 to 13.01.2021), which allowed us to avoid the mistake of including users 
who didn’t resume the activity on their own, but rather by motivation of the user to replenish the 
account and, as a result, the resumption of its activity through the accrual of bonuses to his mobile 
account because of bonuses in promotions in some subgroups.
Young users (subscribers who made their first event on Vodafone less than three months ago) 
were also removed from the prepared data. This is done as the company’s policy in conducting 
marketing campaigns through CRM channels. This was done to obtain accurate data on subscriber 
activity within three months before the forecast date, as indicators such as the number of active 
days of new users may be underestimated because the subscriber simply has not yet appeared in 
the Vodafone network. The data was collected using the SQL programming language and the data 
step language built into the SAS software solution. All references to the tables refer to the internal 
libraries on the servers of “VF Ukraine”. 
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Figure 5. Dynamics of subscribers out of inactivity.

Source: developed by authors based on information from Vodafone.

245 features were collected for 300,000 Vodafone subscribers, of which 50% of the target group: 
TARGET = 1 and the other 150,000 non-target subscribers (TARGET = 0). The features were 
selected in such a way that most of them are binary, and others – numerical. Time features have 
been converted to binary to increase the accuracy of the model. Missing values   were also replaced 
with zeros. 
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Table 2 demonstrates the groups of features.

Table 2. Model’s variables.

Group Name Description
Identifiers app_n unique subscriber number

acc_n personal account of the subscriber

Activity

act_w1_before number of days of subscriber activity before the silence (from 
seven, per week of silence)

act_w2_before number of days of subscriber activity before the silence (from 
seven, a week before)

act_w3_before number of days of subscriber activity before the silence (from 
seven, the second week before)

act_m_3 whether the subscriber had at least one day of activity per month 
(three months before)

act_m_2 whether the subscriber had at least one day of activity per month 
(two months before)

act_m_1 whether the subscriber had at least one day of activity per month 
(month before)

act_w1_before_
la13

number of days of subscriber activity before the silence, including 
incoming (from seven, a week before)

act_w2_before_
la13

number of days of subscriber activity before the silence, including 
incoming (from seven, the second week before)

act_w3_before_
la13

number of days of subscriber activity before the silence, including 
incoming (from seven, the third week before)

Lifetime number of days of the subscriber in the Vodafone network
la_all_days_

count number of active days of the subscriber for the last month

la_total_pauses number of inactive days of the subscriber for the whole period
la_total_active_

days number of active days of the subscriber for the whole period

…

Refill

mean_TU average replenishment for the last 3 months
last_TU_days number of days from the last replenishment to silence
last_TU_sum the last amount of replenishment before the silence
min_TU_dif the minimum number of days between account replenishments

…

Use of the 
Internet

count_data_
sessions_3d number of date of sessions

mean_data_
dur_3d average duration of the session date

…

SMS (number 
of SMS 

messages in 
groups)

sms_group_
auto

number of incoming / outgoing SMS related to cars (refueling, 
repair, etc.)

sms_group_
shop number of incoming / outgoing SMS related to stores

sms_group_
social_network number of incoming / outgoing from social networks

…
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Group Name Description

Device 
characteristics

device_days_
usage number of days of use of this phone

device_brand_
apple whether there is an iPhone

device_sim_
count

number of SIM cards in the phone (whether this model supports 
two SIM cards)

device_price the price of the device

Calls

sum_call_cnt_
out number of outgoing calls for the last three months

sum_call_cnt_
in number of incoming calls for the last three months

sum_call_dur_
out the duration of all outgoing calls in the last three months

sum_call_dur_
in the duration of all incoming calls in the last three months

Location

loc_cnt_events number of events by location (for the last 3 months), where the 
subscriber made the largest number of events

loc_is_obl_
center whether the location is a regional center

loc_lat latitude of the location
loc_lon longitude of the location

loc_market_
share coverage of this region by Vodafone

loc_is_nkt whether the location is in an uncontrolled area
Participation 

in the real-time 
campaign

RTM_0015 was the subscriber a participant in the campaign promoting the 
“My Vodafone” application (for the last 3 months)

“Money to 
order” service

DNZ_COUNT_
closed_loan_

year1
number of closed debts for the service “Money to order”

…
Source: developed by authors based on (Vanwinckelen et al., 2012; Kuhn, Johnson, 2013; Vodafone).

Let’s take a look at how subscribers were distributed in the target and non-target groups on the 
basis of activity in the “silence week”. We can see a significant difference between these groups:

1. 21% of subscribers who resumed their activity in the next week were active only one day out  
 of four in the week of silence (in the week when the subscriber did not resume activity for  
 three days, we consider these days of silence, so the maximum possible active days in the last  
 week – four), while not in the target group – as much as 38%;
2. 30% of subscribers from the target group were active all four days of the silence week, while in  
 the group where subscribers did not resume activity the following week – 20%.

Let’s also consider how subscribers were divided in the week to week of inactivity:

1. 30% of subscribers who did not resume their activity in the next week were not active on any  
 day of the week before the week of silence, while only 11% of the target group of such subscribers;
2. from the target group 20% of subscribers were active for six days from seven a week before the  
 week of silence, while in the non-target group – 13% of subscribers.
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Let’s build a logistic regression, which is a partial case of a linear classifier, in order to predict the 
probability of activity recovery of subscriber. First, we will develop a function that visualizes the 
results and will be universal to all algorithms for learning models. We will also set the division into 
training and test models.
As a result of learning the model, we obtain the results shown in Fig. 6.

Figure 6. Logistic regression error matrix.

Source: developed by authors based on (Vanwinckelen et al., 2012; Kuhn, Johnson, 2013; Vodafone).

Next, we will show the most influential signs (Fig. 7).

Figure 7. Influence of logistic regression indicators.

Source: developed by authors based on (Vanwinckelen et al., 2012; Kuhn, Johnson, 2013; Vodafone).
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The learning results of the model are shown in Fig. 8.

Figure 8. The results of learning the model by logistic regression.

Source: developed by authors based on (Vanwinckelen et al., 2012; Kuhn, Johnson, 2013; Vodafone).

6.  DISCUSSION

The result of the study was the substantiation of theoretical and methodological principles and 
practical recommendations for predicting the behavior of target segments to activate advertising 
tools. The peculiarities of data preparation for forecasting in the telecommunications sector were 
studied. During the research, the main characteristics of subscribers for the period before fore-
casting the resumption of their activity were collected, segment analysis was performed, and a 
scoring model was built.
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7.  CONCLUSION

Based on statistical analysis and numerous experiments, the following conclusions were made:

1. collected and validated 245 of the most important characteristics for predicting the behavior  
 of subscribers to restore their activity after three days of silence;
2. the main segments of subscribers, their distribution in target and non-target groups are  
 anayzed; 
3. few models of different machine learning algorithms are constructed (linear regression,  
 linear regression with smoothing function, subtypes of decision tree algorithms: LightGBM  
 and XGBoost);
4. based on the built models, the best in terms of accuracy, sensitivity, f1-score was selected,  
 which was obtained using the LightGBM algorithm with an accuracy score of 0.78.

With the help of the built-in scoring model, the company “VF Ukraine” can target its campaigns 
to retain subscribers. The marketing directorate of the enterprise can choose the TOP-20 or TOP-
30 of subscribers most prone to ceasing activity (tend to switch to other mobile operators), and 
conduct maintenance campaigns for them – providing additional gifts and bonuses, money to 
mobile account, etc. In the future, this model can be improved with the technical capabilities of the 
company to obtain more data about subscribers, and therefore, they can be included in the analysis 
to improve the accuracy of forecasts.
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ABSTRACT

Blockchain technology originally finding applications in Fintech and supply 
chain management is rapidly expanding applications to other industries as well 
as the public sector.  “Blockchain has been compared to the invention of the 
internet and its comprehensive impact on almost every industry.” R. Beck and B. 
Markey-Towler (2017) A recent study by PWC (2020) found that, “Blockchain 
technology has the potential to boost global gross domestic product by $1.76 
trillion USD over this decade.” It has been argued that the digital revolution has 
favored more developed nations and that has helped create a “digital divide” with 
less developed nations. Business and governmental infrastructure in developing 
nations have lagged that of more developed nations. Some of these challenges faced 
by developing nations include the registration of property ownership, financial 
systems, modern efficient supply chains often accompanied by a lack of trust and 
the ability to verify and audit organizational processes rapidly and economically. 
Blockchain technology has the promise to address many of the critical needs of 
developing countries internally and in external trade relationships to help enable 
them to be more competitive. This paper will review the literature and examine 
the impact of Blockchain technology on how its adoption may ameliorate many 
of these critical challenges for developing nations helping to improve governance 
and economic benefits that are shared more equitably. Potential for both positive 
and negative impacts with be discussed along with policy implications for public 
policy makers and private enterprises.  

Keywords: Blockchain, Macro Economics, Competitiveness, Innovation, Developing 
Countries, Corruption, Financial Inclusion, Property Rights, Supply Chain, NFT.

1.  INTRODUCTION

The process that started with the Fourth Industrial Revolution, which integrated the connection 
between the physical and virtual world into production through equipment and sensors, has created 
tremendous changes in industry with technological developments progressing in exponential 
dimensions. One of the innovations offered by this new digital transformation is the blockchain. 
Blockchain, which was first used with the distributed ledger behind bitcoin transactions in 2008, 
is mainly used in areas such as finance, banking, logistics, insurance etc., has recently started to 
take place on the agenda of businesses with the potential to affect the general economy. Achieving 
the expected benefit from this technology, which has the potential to transform economies, is 
closely related to the readiness of the enterprises and countries for this technology in terms of both 
mentality and infrastructure. Therefore, it is still an important question to what extent the small-
scale companies or less developed countries that currently have difficulties in accessing finance 
and do not have sufficient technological experience can benefit from this technology. The fact that 
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innovation and technological product exports, which are an important determinant of economic 
development, widen the gap between small and medium-sized companies and large companies, 
and on the other hand, widening the development differences between developing and developed 
countries are among the important risks related to blockchain technology. With this study, we 
examine some of the ways that blockchain technology may contribute to the civic infrastructure 
and economies of developing countries. 

2.  UNDERSTANDING BLOCKCHAIN TECHNOLOGY AND ITS  
      APPLICATIONS

Blockchain, “a shared, immutable ledger that facilitates the recording of transactions in a network,” 
first gained popularity as the backbone of the first cryptocurrency, Bitcoin. Although the technology 
has both centralized and decentralized applications, the main and most popular idea behind today’s 
blockchain systems is removing central authority in monetary transactions to reduce the costs, 
speed, and the efficiency by forming a peer-to-peer network. The transactions in the modern-
day blockchains are not limited to digital currencies: many kinds of assets, from cash and gold 
to intellectual property rights and copyrights, can now be efficiently recorded and utilized in the 
blockchain, with each transaction, no matter the form of assets, being verified and confirmed to be 
recorded in the blockchain ledger (Hammer, 2018).
Technically, the overall structure of blockchain is arranged in blocks that are connected in a chain, 
so as data is added, the blockchain links increase. “Each block contains a hash, or digital fingerprint 
or unique identifier, a timestamped batch of recent valid transactions, and the hash of the previous 
block in the chain” (Hammer, 2018). This constant connection between blocks and the storage of 
past transactions makes the information stored nearly impossible to alter, as one has to change 
every block before the block, he/she wants to change (Figure 1). This is why blockchain is called 
immutable and makes the system resistant to cyber threats and not require any intermediaries 
involved in its network of users. It also offers transparency in the data it stores since the same copy 
of the information can be found in each block (Iyengar et al., 2020).

Figure 1. How Does a Transaction Get Into the Blockchain?

Source: Pipe & Piper, 2021.
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Blockchain has a similar evolution timeline as the Web evolutions, from 1.0 to 3.0. Blockchain 1.0 
is the initiation of the technology, and its focus is mainly Bitcoin and other cryptocurrencies. 2.0 
evolution is about “registering, confirming, and transferring contracts and properties,” and thus this 
version of blockchain heavily makes use of smart contracts, “programs stored on a blockchain that 
run when predetermined conditions are met” (Gatteschi et al., 2018) (IBM). By setting the ground 
for decentralized autonomous organizations (DAOs), which are “systems that enable people to 
coordinate and govern themselves mediated by a set of self-executing rules deployed on a public 
blockchain,” these contracts could give rise to many modern, more efficient blockchain-based 
procedures without a centralized authority (Hassan, De Flippi, 2021). Finally, in Blockchain 3.0, 
the technology shifts its focus from the finance industry and expands on sectors like government 
and healthcare (Gatteschi et al., 2018) (Table 1).

Table 1. Application Areas of Blockchain Technology.

Areas Applications of Blockchain Technology

Internet of Things (IoT)

-Enhanced security of interconnected devices
-Maintaining anonimity
-Smart contract provisions
-Device management
-Secure updates

Energy

-Controlling the electricity market between  
  machines
-Facilitating energy trade
-Increasing energy grid security
-Green energy assistance

Finance

-Better transaction processing
-Sustainable banking and financial transactions
-Enhanced financial security and data privacy
-Automating financial contracts
-Remittances
-Venture capital
-Anti money-laundering processes
-Trade finance

Healthcare
-Easier access to medical data
-Medical data sharing
-Unifying medical records

Government

-eGovernment
-Creating a true digital identity
-eVoting
-Improving measuring instruments regulation
-Record and identity management

Business -Supply chain management

Source: Insider, 2022; Yavuz, 2019; Jaoude & Saade, 2019.
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3.  HOW BLOCKCHAIN TECHNOLOGY CAN CONTRIBUTE TO  
      DEVELOPING COUNTRIES’ ECONOMIES?

3.1.  SECURING PROPERTY RIGHTS

Securing both real estate property and intellectual property rights is of great importance for economic 
development and welfare. In cases where property rights are not secured, it causes especially small 
businesses to carry out informal activities which cause their incomes and outputs to be well below 
their potential (Miller, 1997: 1). In addition, the protection of property rights is an important 
factor that determines the location of foreign direct investments (FDI). Attracting FDI, which is an 
important engine of growth and development in developing countries, can be directly related to the 
assurance of property rights, together with the improvement of some other institutional elements 
(Dixit, 2009). In a study conducted by Haydaroğlu (2015) using the international property rights 
index, a positive relationship was found between the degree of protection of property rights and 
FDI inflows in EU and OECD countries. The panel data analysis conducted by Adams (2010) with 
the data of 75 developing countries for the years 1985-2003 also showed that intellectual property 
rights have a positive effect on FDI. On the other hand, in the analysis made by Maskus (2000) on 
Brazil and China, it has been seen that despite the weak property rights in these countries, countries 
have intense FDI inflows, so it has been revealed that the protection of strong property rights alone 
is not a sufficient factor to encourage firms to invest. In the study, it was emphasized that property 
rights and other institutional qualities should be combined for FDI inflows. On the other hand, in 
the study of Canals and Şener (2014), it was found that guaranteeing intellectual property rights is 
an important determinant in investments to be made especially in high-tech industries.
In underdeveloped regions of the world, the lack of ownership of lands is one of the biggest 
obstacles to entrepreneurship and economic development. About 90% of land in rural Africa 
is unregistered. Similarly, more than 20 million families farming in rural areas of India are not 
registered as landowners (Kshetri & Voas, 2018: 11). In addition, according to the report of the 
United States Agency for International Development (USAID), only 14% of Hondurans legally 
own their property (USAID, 2016). In Brazil there is no central land registration system which 
causes corruptions and double allocations. With the earthquake in Haiti in 2010, the building 
where the land was registered was demolished, which destroyed the evidence that many small 
farmers were landowners, and they had to struggle for many years to regain ownership of their land 
(Theconversation.com, 2018).
It is expected that blockchain will play an important role in the registration of property, especially in 
underdeveloped and developing countries. Again, transparency, accountability in property matters 
and consistency in land registry records in government offices in these countries will be ensured 
by blockchain applications. In addition, blockchain can play a vital role in ensuring the property 
records of individuals displaced by forced migrations such as natural disasters, wars, and climate 
change (J. Thomason et al., 2018).  
Giving individuals legal status and security in the deed will also ensure that the property is used 
as collateral. Worldwide, $20 trillion in capital is thought to have been lost due to incomplete 
land registry records. Bringing this capital to the economy will provide significant economic 
improvements, especially for poor people and SMEs. Registration of title deeds is of course possible 
without blockchain, but blockchain-based applications are capable of solving many problems 
in the current system. The lack of control panels, especially in underdeveloped countries, has a 
vulnerability in the way of interfering with the records. However, it does not allow intermediaries 
to make changes in records in blockchain-based registration transactions. In this system, only the 
owner has the authority to transfer the property with his private key (Schmidt & Sandner, 2017: 6). 
Blockchain includes technical features that can minimize disputes and conflict as well as reducing 
the costs associated with property registration. It is possible to perform all or most of the operations 
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using smartphones. Considering these advantages of blockchain, initiatives related to property 
registration have been started all over the world (Kshetri & Voas, 2018: 12). For example, US-based 
real estate registration platform Bitland announced the introduction of a blockchain-based land 
registry system in Ghana, where 78 percent of the land is unregistered. There is an enormous backlog 
of cases with land disputes in Ghana’s courts. In the Bitland system, land registration processes 
are securely recorded with GPS coordinates, written explanations and satellite photos. These 
and similar processes are expected to guarantee property rights and reduce corruption practices 
(Ogundeji, 2016). Bitland also plans to expand the project to Nigeria in collaboration with the 
OPEC Fund for International Development (Econotimes, 2016). Another initiative to register land 
titles with the blockchain system has started in Georgia. With the agreement signed between the 
BitFury company and the Georgian government, it is planned to move the land purchase and sale 
transactions to the blockchain (Higgins, 2016). The cost, which is currently between $50 and $200 
for notarized land purchase and sale records, is expected to drop to $0.05-0.10 with blockchain. 
Figure 2 illustrates how the blockchain-based land registration system works in Georgia. Similarly, 
India also announced its plan to implement blockchain for land registry records in two states in 
2017. The pilot project, which started in the government capital, Hyderabad, in cooperation with 
the Swedish start-up company ChromaWay, is planned to expand to other cities (Higgins, 2016b). 
In Honduras, where land records are manipulated or even stolen by government bureaucrats, it 
is aimed to guarantee the land registration system with the blockchain system, and partnership 
negotiations have started in 2015 with the United States-based Factom and Epigraph companies. 
However, the project, which was envisaged to be supported by the World Bank, could not be started 
due to political reasons (Eder, 2019).

Figure 2.  Blockchain-Based Land Titling System in the Republic of Georgia.

Source: Shang & Price, 2019: 76.

One of the first attempts to protect intellectual property rights with the blockchain system came 
from China. With the Blockchain Open Platform of Records (BROP), announced by Hangzhou 
Blockchain Research Institute at the Global Financial Science and Technology Summit in March 
2018, a blockchain-based property protection system is used to securely record corporate users’ 
identities, certificate data and digital identity information. Partnerships have been announced. 
With this system, it is planned to provide information about verifiable and auditable property 
records and public services (Mann, 2019: 63).
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3.2. FINANCIAL INCLUSION

Financial inclusion (FI) can be defined as the process by which individuals and businesses in a 
country gain adequate and sustainable access to economic transactions, credit cards, payments, 
savings and official financial services and products. Financial inclusion has become a critical area 
that has been included in the agendas of both monetary and macroeconomic policies in recent years 
(Singh & Singh Kondan, 2011). It was also included in the United Nations’ Sustainable Development 
Goals Agenda emphasizing that it is vital for both individuals and companies to have wide access to 
financial resources so that especially developing countries can complete their development processes 
(UNSGA, 2018). The spread of financial access to broad bases of society has the potential to increase 
economic activity by facilitating access to resources required for consumption and investment. 
Increased participation in investment activities of economic agents can reduce the cost of capital, 
thus increase efficiency in the economy by enabling productive resources to be allocated efficiently. 
There is also empirical evidence that financial access reduces poverty and income inequality. Omar 
and Inaba (2020)’s analysis for the economies of 116 developing countries consisting of Asia, Africa, 
Latin America and the Caribbean showed that financial inclusion significantly reduced poverty 
and income inequality in these countries. In another recent analysis conducted by Cicchiello et 
al. (2021), for the least developed 42 countries in Asia and Africa, findings were obtained that low 
financial access reduces economic development.

Although there is sufficient scientific evidence that financial inclusion will positively affect economic 
development and solve many of the basic socioeconomic problems of developing countries, more 
than 1.7 billion people in the world still do not have access to basic financial services. Figure 3 
shows the inadequacy of financial access by regions in the world, where it is obvious that especially 
underdeveloped and developing countries are far behind developed countries.

Figure 3. Unbanked population by region (%).

Source: The Global Findex Database, 2017.

According to the convergence theory developed by Abramovitz (1986), if poor countries grow 
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faster than developed and rich countries, they can catch up with developed countries in terms of 
per capita income. However, this assumption will be valid if the methods and technologies used 
in developed countries are copied (Lee, 2017). In this context, blockchain technology is seen as an 
important tool by developing countries and financial institutions to contribute to the development 
of countries by increasing financial participation. Blockchain has the potential to provide financial 
services to the unbanked, facilitate access to micro-credits, peer-to-peer banking services and 
significantly increase financial inclusion with the use of cryptocurrencies, with its transparent 
structure and distributed non-mediated transactions (Karnouskos, 2021: 559). Figure 4 shows the 
channels blockchain can contribute to financial inclusion.

Figure 4. How Banks/Financial Institutions are using Blockchain to Foster Financial Inclusion.

Source: Baruri, 2016.

The fact that blockchain reduces the costs of high-fee banking transactions is considered as an 
important advantage of the system. In many countries, even domestic money transfers are subject to 
high fees and long transaction times. Blockchain technology makes both national and international 
money transfers free by eliminating all third intermediaries, unlike traditional money transfers 
(Ohnesorge, 2018). Another feature of blockchain that will contribute to facilitating financial 
inclusion is the convenience it brings to account opening processes. The fact that 2.4 billion people 
worldwide do not have a digital identity is one of the main problems preventing them from accessing 
financial institutions. Thanks to the profile creation feature of the blockchain based on biometric 
data such as face and voice recognition, it is possible for users to create an account without the need 
for a passport or e-mail account (Lichtfous et al., 2018: 14).
Among the important reasons for exclusion from credit markets in underdeveloped and developing 
countries are issues such as identity verification in loan applications, asset status and creditworthiness 
of customers. Considering that banks have asymmetric information about the customer to whom 
they will lend, access to loans will be more efficient, especially with the transparent and secure 
environment provided by blockchain. With a shared credit ledger application, multiple microcredit 
institutions will provide a complete display of all information about borrowers and lenders without 
the need for a central authority or intermediary. The use of blockchain technology instead of 
intermediaries in the credit market will enable cheaper and faster provision of credit services. 
However, an important factor for this system to be accepted is that borrowers agree to have their 
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information monitored (Schmidt&Sandner, 2017: 11-13). 
Chinaka (2016) emphasizes that the biggest problem of small-scale farmers in Africa is access to 
finance. Since the farmers do not have the assets that the banks deem to be minimum risk, they 
cannot show them as collateral, so they cannot escape from poverty. The model proposed by Chinaka 
(2016) has shown that in the blockchain-based system, farmers will facilitate the presentation of 
assets such as livestock, land, harvest, which are not normally accepted as collateral which facilitate 
the financial access of farmers. London-based fintech company Humaniq aims to include those 
who do not have access to banks and financially disadvantaged groups, especially in developing 
countries, into the financial system with a blockchain-based system. If the system, which consists 
of the combination of blockchain technology, biometrics, and mobile application is successful, it is 
estimated that 4.2 trillion dollars of capital will be released with the investment and market growth 
that will occur in the poorest countries of the world (Prnewswire, 2017).

3.3.  CONTROLLING CORRUPTION

Despite many precautions, not all individuals and/or organizations in today’s business, financial, 
and government sectors abide by ethical standards: they engage in corrupt behavior. According to 
Investopedia, “corruption is dishonest behavior by those in positions of power, such as managers 
or government officials. Corruption can include giving or accepting bribes or inappropriate gifts, 
double-dealing, under-the-table transactions, manipulating elections, diverting funds, laundering 
money, and defrauding investors.” The cost of corruption, if detected, could be substantial, as five 
well-known investment banks have been fined by $5.5 billion for manipulating the foreign exchange 
market by sending constant misinformation in the past years (Investopedia, 2021). Corruption 
is one of the biggest obstacles to attracting investment by developing countries. According to 
some views, reducing bureaucratic work through bribery can facilitate foreign investment inflows 
(Hilding Ohlsson, 2007). However, according to the generally accepted view, reducing corruption 
positively affects the investments and growth of developing countries. Seeing corruption as the most 
important obstacle to the transformation of the South African development community countries, 
Chamisa (2020), in his empirical analysis for 15 countries that make up the community, revealed 
that corruption negatively affects foreign direct investments. Applying dynamic panel data analysis 
to 42 developing and 28 developed countries, Freckleton et al. (2012) also found that foreign direct 
investment has a significant contribution to economic growth in these countries both in the short 
and long term. Increasing foreign direct investment due to lower levels of corruption has proven to 
boost growth in especially developing countries.
Since the main problem of corruption comes from manipulation, ambiguity, and uncertainty of 
information processed, blockchain technology, with its decentralized, immutable, and transparent 
nature, could especially be useful in reducing corrupt behavior in different settings. As mentioned 
in the previous sections, blockchain serves as a digital ledger that records every transaction, so all 
information regarding the interactions between users are recorded and visible by other nodes in the 
network. Blockchain systems also maintain data integrity, as interaction between different nodes, 
as well as information like “customer’s background, financial records, source of income, wealth 
and assets can only be placed on a blockchain once there is consensus across the whole network 
that all the information is accurate” (Deloitte, 2019). By “timestamping groups of transactions and 
then broadcasting them to all of the nodes in the bitcoin network,” blockchains also prevent double 
spending, a notable aspect of corruption. Moreover, since users must change all the pervious blocks 
before changing a certain block in the network, the information processed in the ledger becomes 
nearly unalterable, leaving nearly no space for corrupt behavior like money laundering, bribery, 
etc. to occur (Medium, 2018) (Figure 5).
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Figure 5. The Problem: Corruption in Public Procurement.

Source: World Economic Forum, 2021.

According to the theoretical model proposed by Davis et al., blockchain can enable the subsidiaries 
of multinational enterprises (MNEs) in developing countries to fight corruption in the host country. 
According to the researchers, the processes of controlling corruption in developing countries can 
occur through three different channels: headquarters-subsidiary relationships, MNE-supply chain 
relationships, and MNE-government relationships. Schmidt and Sandner (2017) also identified 
three main strategic areas to identify possible application areas of DLTs in the fight against 
corruption. A summary of the applications suggested by the researchers is given in Table 2. 

 Table 2. Strategic areas and applications of DLTs in government.

Source: Schmidt&Sandner, 2017.

According to Aarvik (2020), a blockchain ledger to be used in government procurement systems 
can record and secure key events in the procurement process. This system, which will ensure the 
control of purchasing processes and reduce corruption, will also increase the trust between citizens 
and the state. Sanka and Cheung (2019) also examined blockchain technology as a solution for 
Nigeria, one of the countries with the highest corruption in Africa. Corruption in Nigeria mainly 
occurs in the form of embezzlement of public funds, bribery, paying salaries to non-existing 
employees in government offices (ghost employees), and election corruption. Proposing the use of 
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a consortium (permissioned) blockchain due to the confidentiality of records to the general public, 
the researchers argue that this system can be particularly effective in preventing embezzlement 
of public funds. In Mexico, where corruption is high and trust in government institutions and 
civil servants is extremely low, the areas in which DLTs are applicable were also questioned by 
Natarén and Herran (2019). The results of the study showed that DLTs, if implemented correctly, 
can contribute to reducing corruption in Mexico in areas such as the transparency of public 
funds records and the property registration system. Similarly, Garcia (2021) attributes the success 
of blockchain applications in preventing corruption in Mexico to the fact that those who set up 
the system can work independently and do not cooperate with government institutions to avoid 
conflicts of interest. According to Transparency International, in Turkey, which ranks 96th out of 
180 countries, public tenders are an important area where corruption takes place (Al-Monitor, 
2022). In the research conducted by Öngel et al. (2021) to evaluate the possibility of using blockchain 
technologies in public tenders in Turkey, it has been revealed that public procurement through 
smart contracts will enable scarce public resources to be managed more effectively.

3.4.  SUPPLY CHAIN

Covid-19 had a devastating impact on supply chains (SC) globally critically disrupting flows of 
goods and services globally.  In a recent study by (Riskmethods, 2022) 79% of firms surveyed said 
SC disruptions had a significant impact on revenue of their business. Figure 6 reports the prevalence 
of lost revenue due to SC disruption.

Figure 6. Percentage of Companies Reporting Lost Revenue Due to Supply Chain Disruption.

Source: Riskmethods, 2022.

Over the last decades the supply chains management (SCM) has emphasized lean management 
strategies including JIT (reduced inventories), outsourcing of production and distribution, arm’s 
length relationships, cost-focused decision-making that has led to more complex supply chains 
where often participants in the chain are unknown to all parties.  (Lafrogne-Joussier et al., 2022) 
While optimizing for cost has greatly reduced the costs of SCM, it has come at a trade-off with 
that system’s resiliency to disruption (Lehman and Cordon, 2020). Ellyatt (2021) notes that, “But 
the pandemic has highlighted deep fragilities in these networks, with disruption in one part of the 
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chain having a ripple-down effect on all parts of the chain, from manufacturers to suppliers and 
distributors with disruptions ultimately affecting consumers and economic growth”. In a recent 
study by (GEP, 2021) it was estimated that the global cost of Covid-19 SC disruption at $4 trillion 
USD. Additionally, it has been widely reported that Covid-19 SC disruption has led to increased 
inflationary effects around the world which may represent an added hidden-cost of Covid-19 SC 
disruption.
It has been reported by analysts at the WTO (Barraud, 2022) that Covid supply chain disruptions 
may be hitting poorer countries and small businesses even harder than major corporations in the 
more developed world. Viera (2021) reports that Covid mitigation efforts are having an adverse 
impact on developing nations, because of price volatility, food insecurity issues, and increased 
poverty. Added to these disruptions, many firms’ efforts to reduce SC risks such as onshoring or 
near shoring may have negative effects, along with production disruption across industries, lack of 
necessary health care supplies, and changes in consumer demand driven by the pandemic.
PriceWaterhouseCoopers (PWC, 2020) report the impact of Covid-19 on the economy of Nigeria 
was examined. The negative GDP impact of Covid on the Nigerian economy was estimated to be 
nearly 8% of GDP. In that research it was reported that supply-chain resilience would be key the 
economic recovery in Nigeria.  PWC reports three major ways to improve Nigeria’s supply-chain 
resiliency, better supply-chain transparency, smart logistics, and AI driven SCM. Key technologies 
described in that research is BC along with IoT and robotics use in process automation. These 
technologies are felt to be synergistic in improving SC efficiency and effectiveness. For BC use 
of distributed ledger offers advantages of providing transparency & immutability important in 
building trust among SC partners. For example, traceability can reduce problems of counterfeit 
goods and the use of BC enabled smart contracts can significantly speed to process of payments.  
Exhibit 1 below describes some technology solutions that may improve supply-chain resiliency 
(PWC 2020).

Exhibit 1. Technology Solutions for Supply-Chain Resiliency.

Source: PWC, 2020.
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A key benefit of BC technology in SCM is the possibility of visibility of transactions across the SC. 
McKinsey found in a large global survey that very few companies had visibility into SC beyond very 
close or second tier connections (Köhler et al. 2021).  Figure 7 shows example of visibility across 
supply chain.

Figure 7. Supply Chain Visibility.

Source: Author’s creation.

Kshetri (2021) has reported that two key SC challenges for developing countries are the ability 
to trace across the SC and verification of origin and ownership. He reports that for a number of 
reasons, including asymmetries in bargaining power between SMEs in developing countries with 
much larger international buyers, poorly enforced legal systems, lack of visibility beyond tier one 
SC partners, SC actors who engage in cheating and misrepresentation has led to major trust issues 
regarding developing nation supply chains. Examples of SC problems leading to lack of trust buy 
consuming countries include the use of child or slave labor, sustainable production practices (coffee, 
palm oil, cacao, rice) and commodities that are mislabeled with respect to the country of origin 
(Cobalt, diamonds). Increasingly, firms are working to promote carbon neutral environmental 
impact which requires SC traceability and verification (Casey, 2022). Today, methods of certifying 
the integrity of developing world supply chains can be expensive and diverts economic value to 
middlemen rather than producers (Kshetri, 2021; Abebe et al., 2016).  Increasingly firms are looking 
to deploy BC solutions to help ensure SC integrity and verification. Hirtenstein (2022) reports that 
Russia despite widespread sanctions has increased its exports of oil in April of 2022 with a large 
percentage of the shipments being shipped to unknown destinations, demonstrating the difficulty 
of supply chain verification even under world-wide scrutiny. Table 3 describes examples of BC 
projects being used for better SC traceability and verification (Kshetri, 2021).
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Table 3. Examples of Blockchain Application for Ensuring Supply-chain Integrity in Developing 
Nations.

Source: Kshetri, 2021.

Kshetri (2021) further describes benefits of using Blockchain, in Table 4.

Table 4. Benefits of Using Blockchain to Measure Supply Chain Integrity.

Source: Author’s creation.

In response to Covid-19 disruptions many organizations are rethinking their supply-chain strategies. 
SC systems designed to be cost efficient and designed with a focus of exploited labor arbitrage in 
developing nations may be less relevant in today’s world.  Labor costs have escalated in many parts 
of the world and today supply chain resilience has taken on a new urgency along with strategies 
of near shoring and the use of multiple suppliers.  Additionally, sustainability concerns continue 
to grow in importance for many buyers and new technology promises greater efficiencies through 
disintermediation and potential lower transaction costs.  These changes offer both opportunities 
and challenges for developing country supply chains.  Industry value-chains are being reengineered 
for greater resilience, increased focus on sustainability assurance and use of new technologies such 
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as block chain, AI, IoT, and robotic (automated decision-making).
The World Bank (World Bank, 2018) conducts research on a range of aspects of SC performance 
measures as part of its Logistics Performance Index (LPI) study. Its research of logistics performance 
in 160 countries clearly shows that logistics efficiency is lower in the developing world as compared 
to the more developed countries.  This logistics inefficiencies in the developing world hinders trade 
performance, economic growth, and consumer welfare in those countries.  Exhibit 2 describes the 
six components used by the World Bank in measuring logistics performance.

Exhibit 2. World Bank Logistics Performance Index (LPI) Measures.

Source: The World Bank, 2018.

The challenge is for organizations in the developing world to invest into these new technologies and 
the management systems and practices needed to utilize these technologies. For example, mobile 
technology along with 5G and IoT can vastly increase the availability of SC data that can be used to 
better analyze and manage industry value chains. However, currently access to these technologies 
is uneven in many parts of the developing world.  The process of evolving a SC to digital process 
can create management resource and talent challenges.  Firms established using traditional SC 
processes may be uncomfortable sharing information, control, and the cost of developing new 
systems can be a barrier (Köhler et al., 2021).
The potential benefits of block chain address many of the challenges of global distribution channels, 
particularly traceability, immutability of a distributed record of transactions, potential for SC partners 
who are unknown to each other to experience a more comfortable level of trust in the process, 
speedier transactions, and more secure transfer of funds. The potential for disintermediation can 
lower system cost and potentially shift bargaining power to producers and away from middlemen 
and large consumers.  This would be a boon for many small producers of commodities who receive 
only a fraction of the delivered value of their products to end-consumers.
Developing nations have special exposure to supply chain challenges, many large customers are 
reassessing SC risk due to disruptions from the pandemic. Key to strategies to mitigate risk are 
to increase onshoring and nearshoring, invest into digital technology- including blockchain, 
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increase and diversify suppliers, and design greater resiliency and flexibility into supply chains 
while maintaining a cost focus.  These strategies create both an opportunity and a challenge for 
developing nations.

3.5.  EXPLORING NEW SOURCES OF VALUE CREATION WITH NON-FUNGIBLE  
         TOKENS (NFTS)

Creative Industries have been estimated to comprise about 10% of global GDP by the year 2030, 
however the Covid-19 pandemic has hit this sector hard (Avogadro et al. 2021). That report states 
that much of the creative sector is driven by micro, small and medium-sized enterprises (MSMEs) 
In developing countries, the artisan creative economy was estimated to account for estimated 300 
million jobs and projected impact of nearly a trillion USD by 2023. Table 5 provides an example 
of the growth of employment in the creative economy for selected countries. Table 5 displays the 
relative levels of employment by industry for the creative industry sector across the nine nations 
in its study. Approximately 7% of total employment in these nine nations is linked to the creative 
industry sector.

Table 5. Growth of Creative Economy Employment for Selected Countries.

Country
Creative 
Economy
2011 jobs

Creative 
Economy
2018 Jobs

Share of 
Employment
2011

Share of 
Employment
2018

Estimated Jobs 
in 2030

Japan 6,203 7,893 9.9 11.9 10,519

U.K. 2,309 3,107 7.9 9.5 4,344

Germany 2,432 2,915 6.3 7.0 3,970

France 981 1,155 3.8 4.3 1,600

S Korea 842 1,093 3.4 4.1 1,725

Australia 796 987 7.1 7.8 1,344

Spain 750 889 4.1 4.6 1,041

Italy 518 586 2.3 2.5 626

Turkey 392 604 1.6 2.1 1,047

Source: Deloitte, 2021.
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Figure 8. The Creative Industry study by Employment by Industry Sector Across Nine Selected 
Countries.

Source: Deloitte, 2021.

The Covid-19 pandemic hit service industries and the creative industry sector hard.  Live creative 
events such as concerts were hit particularly hard by the pandemic. But the (Deloitte, 2021) report 
reports a positive recovery post pandemic for the industry. One promising area exploit new 
technology for intellectual property. One area of potential growth includes new revenue streams 
that exploit Intellectual property (IP) enabled by non-fungible tokens (NFTs). These unique digital 
assets are generating much interest as a way to connect creators with consumers with unique digital 
product offerings (Xie et al., 2021).
Recently much attention has been given to the use of NFT’s as token of unique digital value. For 
example, many of the large consumer product companies (Ad Age, 2022) have found these useful 
as a tool to provide consumers an authentic, unique digital product that has value.  Examples of 
NFT’s include the use of digital clothing, art, celebrity memorabilia, loyalty reward tokens and 
more famously digital currency.  In the marketing literature authenticity and its relationship to 
perceived consumer value has received much interest by both academics and by practitioners. 
Recently (Nunes et al., 2021) explored this linkage and concluded that authenticity is a key driver 
of consumer value.
Marketing is rapidly embracing the digital transformation of business in developing new ways 
for firms to create, deliver and capture customer value (Gillpatrick, 2019). More firms today view 
NFTs as part of a cultural, creative community are a new way may be a new way to create value to 
a broader global audience.  This may open opportunities for culturally rich developing nations to 
create unique, authentic digital offerings (Boğa and Topcu, 2020). Recently digital apparel and art 
item have sold for hundreds of thousands of USDs (Ad Age 2022).  It has been reported that Jack 
Dorsey’s’ original tweet was sold for over $2.9 million USDs.  How can a digital product obtain such 
high values- by being unique? By being the world’s first tweet and by being verifiably authentic.  
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Among the first NFT offerings include unique famous brands be it a celebrity or and luxury brand 
(Gray & De Luce, 2021). Under Amour sold nearly 3000 Steph Curry shoe NFTs for an average of 
$333 USD each and Adidas first NFT sold $23 million in a few hours (Lee, 2022).
Some imagine a whole new virtual world where people can experience a myriad of digital content 
that provides them economic value.  This virtual world has been called the Metaverse. Figure 9 
describes an overview of what different layers of this Metaverse might be and its relationship to the 
creative economy (Radoff, 2021).

Figure 9. An Overview of the Creative Economy as a Layer within the Metaverse (Radoff, 2021).

Source: Radoff, 2021.

The economic value perceived by consumers for NFTs is in the NFTs perceived uniqueness, as 
related to something important to those consumers. Thus, individual consumer values drive 
those consumers perceived economic value and motivation for digital products.  Characteristics 
of those digital products to have value include perceived uniqueness, authenticity, verifiability of 
that authenticity is critically important as well.  These value drivers relate closely to the promise of 
blockchain distributed records that are immutable, verifiable, easily shared and communicated and 
traded. Blockchain NFTs used for creative industry may be a method of creating, delivering, and 
capturing economic value for the creative culture industry for developing economies. NFTs can 
also been offered in combination with physical products as an added benefit that offers additional 
consumer value.
The United Nations has identified creative and cultural industries as a key driver of economic 
growth in the developing world. The rich cultural heritage of many of the developing nations may 
be more difficult to market because of the cost of distance to wealthier economies and the high cost 
of middleman in the arts, film, music, and media among others.  Blockchain and the use of NFTs 
potentially offers these developing nation creative economies new ways to connect to consumers 
while capturing a greater portion of consumers demand for creative industry products by the 
process of disintermediation (Chen, 2018).
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4.  CONCLUSION

Many have proposed that the global pandemic has accelerated to digital transformation of business, 
government and how society in general functions. Blockchain technology has been heralded as 
one of the promising technologies of the digital revolution that is fueling economic development 
around the world.  The potential benefits of blockchain have drawn attention from both business 
and governments around the world. Advanced economies see adoption of new digital technologies 
to fuel economic growth and improve business and governmental processes. Blockchain technology 
offers promising solutions especially for transactions where trust is prominent, with its transparency, 
auditability, and accountability features. 
In this study, we tried to understand whether the current and potential usage areas of blockchain 
applications a remedy to the problems of developing countries. Although blockchain technology is 
used in many different fields such as health, travel, and copyright, in this study, the fields of supply 
chain, land registry, financial inclusion, and corruption, which have the highest potential to be 
applied in developing countries, are examined. Although the country examples examined in the 
study show that Blockchain technology has the potential to greatly affect developing countries, 
there are still difficulties and obstacles in front of its actual implementation. The findings of this 
study show that the success of blockchain applications and their contribution to the development 
of countries depend on the level of development of countries, the attitudes of politicians towards 
transparency and the country’s technological infrastructure. For example, the high level of political 
instability in many African countries may prevents blockchain projects to be implemented. 
Another challenge is the necessary level of technological infrastructure needed to implement 
blockchain solutions. In many developing countries there exists inadequate digital infrastructure 
and capital needed to develop that digital infrastructure.  However, infrastructure challenges can 
be opportunities as well. As seen two decades again a lack of telephone infrastructure led to more 
rapid adoption of mobile technology.
Some of the biggest challenges of developing nations a lack of secure property registration, access to 
financial resources, supply-chain trust and traceability and economic friction caused by inadequate 
and inefficient value chains can be addressed by blockchain technology. In addition, decentralized 
and shared access to verifiable information exchanged more rapidly at a lower cost offers the promise 
of shifting power away from intermediaries to decision-makers in these developing nations. When 
the applications to increase financial inclusion are examined, it is seen that blockchain-based digital 
wallets and mobile payment applications come to the fore especially in less developed countries. 
For blockchain to increase financial inclusion, an environment that regulates the development of 
the technological ecosystem, the willingness of innovators to mobilize capital, and the promotion 
of public-private collaboration to solve problems is required. Blockchain offer the promise of new 
ways to create digital products and services that may be able to leverage the culture and resources 
of these nations in innovative ways.
More secure property registration, supply-chain flows, financial transactions conducted faster and 
at a lower cost reduces risk. Reduction in risk is critical for attracting investment, retaining talent, 
and helping to create or more stable environment. But another risk for developing economies is not 
to adopt blockchain technologies particularly if the more developed world is moving to use these. 
A critical risk here is moving too slowly and not exploiting critical technologies which underpin 
what has been called the fourth industrial revolution.
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ABSTRACT

The aim of this paper is the detection crisis phenomena in the world grain 
market in the 2022/23 marketing year (MY), which worsened during the Russia-
Ukraine invasion on February 24, 2022. Some countries and international 
organizations have recently expressed concern that the reduction of grain supply 
on the world market and the rapid rise in its price. Whether the impact of the 
destabilizing situation on the world grain market on the exacerbation of hunger 
is an open question. In order to fill the research gap, the paper tries analysis the 
global market into grain types between 2008/09 MY to 2021/22 MY and identify 
on it the shares of Ukraine and Russia. Two methods are used to conduct a 
comprehensive study of the grain market - fundamental and technical analysis. 
The analysis of the state and dynamics of the main indicators of the world grain 
market was carried out with the help of fundamental analysis. The results show 
that the volume of grain production in the world and the two warring countries 
are growing. Both countries supply about a quarter of all products in the overall 
structure of world grain exports. Finally, the result also shows that Ukraine and 
Russia are key exporters of barley, rye, wheat, and corn to low-income and least 
developed countries. Grain price forecasting through technical analysis was 
carried out. Based on the results obtained during the fundamental and technical 
analysis, three scenarios for the development of the grain market and its impact 
on the problem of hunger were proposed and given recommendations for 
levelling of crisis phenomena.

Keywords: world grain market, population growth, Russian military invasion in 
Ukraine, hunger and undernourishment.

1.  INTRODUCTION

The idea that history repeats itself is nothing new. Many thinkers of old analyzed and forecasted 
history, focusing on how it has an inherent repetitive nature of historical events (Čičak, 2021). At 
the beginning of the First World War, access to Black Sea wheat exports was lost, which led to a 
reduction in production and an increase in prices. It took place in two periods. The first period 
lasted from June to October 1914. The volume of wheat production in Europe decreased by 20%, 
while prices rose by 22%. The second period of the price rise was between October 1914 to February 
1915, when the Ottoman Empire had just joined the first world war and blockaded the Bosporus 
and the Dardanelles Straits (The economist, 2022). It was the only route for Russian wheat to move 
to European allies, especially Britain and France. This period saw the remaining 45% of the 77% 
price rise. It is important to define that the loss of access to the Black Sea in October 1914 caused a 
price increase of 12% above the five-year average while on the eve of the start of Russia’s offensive 
campaign in Ukraine (February 22, 2022), the price of CBOT wheat prices is 49% above the five-

Pages 129 - 144



Kovtoniuk et al./Economics, doi: 10.2478/eoik-2022-0010

130

year average (2017-2021). This situation is predictable because from the 1900s to the present day, 
dependence on Black Sea wheat exports was growing (Voznesenski, 2022).

2.  LITERATURE REVIEW

The growth of global grain production since 1960s to present has failed to provide food security for 
795 million people and 2 million undernourished people (Roser, Ortiz-Ospina, 2019). Moreover, 
global population of 7,9 billion in 2022 is projected to increase to 10 billion by 2057 (UN, 2022), 
with almost all increase occurring in developing countries. Consequently, it is recommended to 
increase world food production by 60-70% between 2005 and 2050. Global crop production from 
1965 to 2015 was triple due to the growth of cropland areas by only 67 million ha (Mha) (Lal, 
2016). Thus, today the insidious problem of hunger and undernourishment is more than ever of 
concern to mankind. Therefore, this issue was given close attention during the review of Agenda 21 
(UN, 1992), Millennium Development Goals (UN, 2000), and the Sustainable Development Goals 
(UN, 2015a, b). However, most initiatives are general recommendations (Horton, 2014) and do not 
involve the development of a mechanism for solving the problem. 
Food producers and exporters have a direct influence on solving the hunger and undernourishment 
problem, which is primarily related to the realization of their economic interests. The leader among 
available food is grain. Thirty years ago developing countries consumption nearly 141 kg grain 
per capita per year, accounting for about 61% of total calories. It now stands at 173 kg per person 
per year and provides 56% of total calories. There is a diversification of the consumption of grain 
products. Expected that grain will continue to provide more than 50% of people’s food consumed 
(FAO, 2013).

3.  RESEARCH OBJECTIVES 

In our research, we will focus on analyzing the situation in the world grain market and the share of 
Ukraine and Russia in it, which will assess the consequences of partial or complete non-fulfillment 
by these countries of their trade obligations and its impact on the hunger problem. The main 
research objectives include:
 1) establish the interdependence between the world’s population growth rate and the volume  
 of grain production as an affordable food product;
 2) analyze the situation in the world grain market and the impact of the war between  
 Ukraine and Russia on it;
 3) predict the impact of the war on the grain market and the number of starving and  
 undernourished people, and give recommendations to mitigate the negative consequences  
 of this crisis phenomena.

4.  METHODS

To identify the possibility of providing the growing world population with affordable kinds of food 
(among them was chosen grain), a calculation was being made for the ratio of grain production and 
population growth rates. A formula to determine this relationship is:

        (1)

To calculate the ratio FP/PG, it’s necessary to find grain production volumes (FP) and population 
growth (PG). The total grain production (FP) includes different grain types (barley, corn, millet, 
mixed grain, rice, oats, rye, sorghum, and wheat). Its indicator is calculated by secondary data from 
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the United States Department of Agriculture (USDA). The following formula was used to calculate 
population growth rates (PG):

           (2)

where: C – population percentage change, t – time. To find the population change can use the 
following formula:

             (3)

Population change was also calculated using the second data that available on the UN World 
Population (UN 2022).
Based on the FP/PG ratio, it is possible to conclude the possibility (FP/PG˃0 ratio) or impossibility 
(FP/PG˃0 ratio) to provide the world population with grain as one of the available product types. 
The ability to provide the world’s population with grain depends on the state of development of the 
world grain market. 
The main methods that have been used to analyze grain markets by major grains types and forecast 
its further development under the influence of various factors include (Garner, 2011; Duerfeldt, 
2019; Keenan, 2020):
 1) Fundamental analysis refers to analyzing the factors that can directly or indirectly impact  
 the supply and demand of commodities. Most of these factors are obvious. But from the 24th  
 of February 2022, the main factor on the supply side is the reduction of grain supply on  
 the world market. This factor is not obvious. It can’t forecast or predicted in a supply and  
 demand model. Restoring the balance of markets after the influence of crisis phenomena  
 allows us to continue forecasting.
 The fundamental analysis predicts market action with imperfect knowledge, which allows  
 us to make assumptions about different scenarios of the world grain market. During the  
 grain market analysis using the largest statistical database of the grain market, that publishing  
 the United States Department of Agriculture (USDA) and Food and Agriculture Organization  
 of the United Nations (FAO).
 2) Technical analysis utilizes current and historical data to forecast how the markets may  
 react. The leading indicator of market reaction is price. This type of analysis help determines  
 where the price is going to move next. The fundamental factors (perfect knowledge) that  
 influence the market are used for forecasting in the technical analysis.

5.  EMPIRICAL RESEARCH

5.1  POPULATION GROWTH AND GRAIN PRODUCTION

Despite the development of the world economy and improving the living standards of the 
population of many countries, only a third of the world’s population has enough food. According 
to the FAO, more than 720 million people in 2020 are facing hunger. In terms of population, taking 
into consideration the additional statistical uncertainty, it’s undernourished almost 10% of the 
world’s population or one in every 10 people (FAO, IFAD, UNICEF, WFP, WHO, 2021).
In general, humanity has already mastered more than 30% of the land surface for agricultural 
purposes, in particular in Western Europe – 30,8% of the entire territory, in Asia – 20,2%, in North 
and South America – 14,4%, in Africa – 14,4%, in Australia and Oceania – 4,1%. The main direction 
of increasing agricultural production will be to increase productivity (Edgerton, 2009). 
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At the same time, world grain production cannot always meet the needs of a growing population 
(table. 1).

Table 1. Rate of growth of population and food grain production.

Decade Population Growth (PG) Food grain production (FP) Ratio FP/PG

1961-1971 1,96 2,83 1,44

1971-1981 1,81 1,8 0,99

1981-1991 1,74 3,13 1,79

1991-2001 1,35 1,1 0,81

2001-2011 1,18 1,03 0,87

2011-2021 1,07 3,4 3,17
Source: developed by authors based on information from USDA (2022a), UN (2022).

Table 1. show that the 20-year period of shortage of grain is over. From 2011 to 2021 growth 
rate of food grain production is higher than the population growth rate. The increase in grain 
production has reduced the number of undernourished people from 653 million in 2011 to 643,3 
million in 2014. But from 2015 to 2020 positive trend changed. The number of undernourished 
people began to increase again (Roser, Ritchie, 2019). In 2020, between 720 and 811 million people 
faced undernourished (FAO, IFAD, UNICEF, WFP, WHO 2021). The main reasons for the growing 
number of undernourished people are the high cost of healthy eating combined with persistently 
high levels of income inequality. This situation was due to several reasons. Firstly, the growing 
number of undernourished people is due to the unavailability of food due to the high cost of healthy 
eating products. This situation is complicated by higher income inequality between people in one 
country. Secondary, the COVID-19 pandemic exposes weaknesses in food systems (reduction of 
the production of some types of grain, disruption in grain supply chains, etc.).

5.2.  THE GRAIN MARKET ANALYSIS

The future of world grain markets after the pandemic had no chance of recovery, as the war broke 
out between Ukraine and Russia the biggest grain exporters. The current situation of food security 
is complicated because both countries account for about a quarter of the world’s grain trade (table 
2.).
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Table 2. Russia, Ukraine and the global grain supply.

G
ra

in
Country

2008/

2009

2009/

2010

2010/

2011

2011/

2012

2012/

2013

2013/

2014

2014/

2015

2015/

2016

2016/

2017

2017/

2018

2018/

2019

2019/

2020

2020/

2021

2021/

2022

 million tons

w
he

at

Russia 18,4 18,6 4,0 21,6 11,3 18,6 22,8 25,6 27,8 41,5 35,9 34,5 39,1 33,0

Ukraine 13,0 9,3 4,3 5,4 7,2 9,8 11,3 17,4 18,1 17,8 16,0 21,0 16,9 19,0

Rest of 
World 144,1 136,8 133,0 157,6 136,2 165,9 164,3 173,0 186,8 185,4 176,2 193,9 202,6 200,1

ba
rle

y

Russia 3,4 2,7 0,3 3,5 2,2 2,7 5,4 4,2 3,0 5,9 4,7 4,5 6,3 4,5

Ukraine 6,4 6,2 2,8 2,5 2,1 2,5 4,5 4,4 5,4 4,3 3,6 5,0 4,2 5,8

Rest of 
World 20,0 17,1 15,9 20,4 19,6 22,9 29,0 30,8 29,5 29,1 25,6 29,0 35,6 34,7

ry
e

Russia 0,02 0,01 0,00 0,24 0,13 0,07 0,11 0,05 0,01 0,07 0,28 0,00 0,08 0,08

Ukraine 0,01 0,06 0,04 0,01 0,02 0,05 0,02 0,02 0,01 0,04 0,09 0,01 0,02 0,02

Rest of 
World 0,2 0,3 0,4 0,5 0,5 0,4 0,4 0,4 0,3 0,4 0,7 0,4 0,4 0,6

m
ai

ze

Russia 1,3 0,4 0,0 2,0 1,9 4,2 3,2 4,7 5,6 5,5 2,8 4,1 4,0 4,5

Ukraine 5,5 5,1 5,0 15,2 12,7 20,0 19,7 16,6 21,3 18,0 30,3 28,9 23,9 23,0

Rest of 
World 83,7 96,6 91,6 117,0 95,4 131,5 142,6 120,8 162,1 149,8 182,6 172,3 182,1 197,0

oa
ts

Russia 0,00 0,00 0,00 0,01 0,01 0,01 0,01 0,02 0,01 0,03 0,01 0,09 0,09 0,15

Ukraine 0,01 0,02 0,00 0,00 0,00 0,01 0,04 0,04 0,03 0,01 0,01 0,01 0,02 0,02

Rest of 
World 2,3 2,1 1,9 2,2 2,1 2,3 2,4 2,1 2,5 2,6 2,4 2,5 2,8 2,4

change rate, %

w
he

at

Russia 12,8 13,6 2,9 13,7 8,3 11,2 13,9 14,8 14,9 22,4 20,4 17,8 19,3 16,5

Ukraine 9,1 6,8 3,2 3,5 5,3 5,9 6,9 10,1 9,7 9,6 9,1 10,8 8,3 9,5

Rest of 
World 78,2 79,6 93,8 82,8 86,4 82,9 79,3 75,2 75,4 68,1 70,6 71,4 72,4 74,0

ba
rle

y

Russia 17,2 15,5 1,7 17,4 11,4 11,9 18,4 13,8 10,0 20,2 18,2 15,4 17,6 13,0

Ukraine 31,9 36,4 17,6 12,1 10,9 10,8 15,4 14,3 18,1 14,7 13,9 17,2 11,8 16,7

Rest of 
World 50,9 48,1 80,8 70,6 77,7 77,3 66,2 71,9 71,9 65,1 67,9 67,4 70,6 70,3

ry
e

Russia 7,1 4,1 0,0 48,6 28,8 17,6 27,6 13,6 3,5 17,8 39,4 0,2 19,4 12,0

Ukraine 2,7 19,1 10,5 2,2 3,7 12,1 5,3 6,0 4,7 9,6 12,3 1,8 4,0 3,7

Rest of 
World 90,2 76,8 89,5 49,2 67,5 70,2 67,1 80,5 91,8 72,6 48,3 98,0 76,7 84,4

m
ai

ze

Russia 1,6 0,4 0,0 1,7 2,0 3,2 2,3 3,9 3,5 3,7 1,5 2,4 2,2 2,3

Ukraine 6,6 5,3 5,5 13,0 13,3 15,2 13,8 13,7 13,2 12,0 16,6 16,8 13,1 11,7

Rest of 
World 91,8 94,3 94,5 85,3 84,7 81,6 84,0 82,4 83,4 84,3 81,9 80,8 84,7 86,0

oa
ts

Russia 0,1 0,1 0,1 0,6 0,4 0,3 0,4 0,9 0,5 1,1 0,5 3,4 3,1 6,3

Ukraine 0,3 0,8 0,2 0,1 0,1 0,3 1,7 2,0 1,1 0,4 0,3 0,4 0,7 0,6

Rest of 
World 99,7 99,1 99,7 99,3 99,5 99,5 98,0 97,1 98,3 98,6 99,1 96,2 96,2 93,1

Source: complications and calculation by authors based on information from USDA (2022b).

Table 2 shows that Ukraine and Russia are the most important producers of grain in the world. In 
2021/22 MY countries separately or together ranked amongst the top position in different sectors 
of global market.
In the wheat sector, in 2021/22 MY, Russia stands out as the top 2 global wheat exporter after 
European Union (EU), trading a total of 33 million tons, or the equivalent of 16,5% of world 
export. Ukraine stood as the 5th largest wheat exporter in 2021/22 MY, exporting 19 million tons 
and with a 9,5% global market share (fig.1).
The most of wheat exports from Ukraine are shipped in the first few months of the marketing year, 
but the closure of most ports restricts additional exports. Russian exporters also rushed to sell grain 
before the introduction of the 11,0-million-ton export quota, from February 15 to June 30, 2022, 
of which wheat will account for 8,0 million tons. This quantitative restriction does not apply to the 
neighboring Eurasian Economic Union (EAEU) countries and maintains access to ships out of the 
Caspian Sea (USDA, 2022d).
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Figure 1. Share of top-5 wheat exporters in the world market in 2008/09 – 2021/22 MY, %.

Source: (USDA, 2022c).

Since the introduction of the restriction, Russia has not supplied 9,8 metric tons of wheat to the 
world market (fig.2).

Figure 2. Ukraine and Russia still have a sizeable amount of grains from 2021/22 to export (m 
tonnes).

Source: (Patterson, 2022).

The position of Ukraine and Russia in the other types of grain sectors is also noteworthy:
• barley sector – placement both countries in the top 5 of leading exporters during 2008/09          
 - 2021/22 MY. Their share in the barley sector increased from 19,3% in 2008/09 MY to  
 29,7% 2021/22 MY;
• maize sector – Ukrainian stands on top-5 and Russia on top-10 main exporters from  
 2008/09 till 2021/22 MY. The total growth of the two countries in the maize sector for the  
 study period is from 8,2 to 14%;
• oats sector – Russia takes a leading position during 2008/09 - 2021/22 MY. It rose from  
 8th to 3rd position of larger exporters, increasing exports from 2 to 150 thousand tons.  
 Ukraine decreased from 6 to 11 positions in the top-15 exporters during the same period  
 (944 to 478 thousand tons);
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• rye sectors – both countries during 2008/09 - 2021/22 MY don’t change their position  
 in the top-5 larges exporters: Russia stands on 2nd and Ukraine stands on 4th position.  
 Total production in both countries declined. The production of rye in Russia is decreased  
 by 62% (from 4.51 to 1.72 million tons), and in Ukraine - by 43% (from 1.05 to 0.6  
 million tons).

Analysis of the total exports of the two warring countries indicates their significant share in various 
sectors of the world grain market. The situation is especially threatening for importing countries, 
whose share of Ukrainian and Russian grain in the import exceeds 30%. For example, more than 
2/3 of importers are critically dependent on supplies of warring countries (fig. 3).

Figure 3. Wheat import dependency, net importers only, 2021 (%).

Source: (FAO, 2022).
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Figure 3 shows that the leading importers of wheat from Russia and Ukraine were the countries 
of North Africa and Western and Central Asia. Most of the countries exporting countries belong 
to low-income and food-deficit countries, but also there are representatives of the least developed 
countries among it. 
Both countries have imposed a trade embargo on grain supplies. Russia has completely banned the 
export of grain (wheat, mixtures of wheat and rye (meslin), rye, barley, and maize) until June 30, 
2022 (Decree No. 362, 2022). At the same time, Ukraine imposed a partial ban on grain exports. 
Unlike the aggressor country, Ukraine is trying to fulfill its obligations to partner countries during 
the war. The country’s leadership understands the need to prevent the aggravation of the food crisis 
in the world, which may arise through no fault of Ukraine. But at the concurrent to protecting 
food safety for the citizens of their country. Therefore, oats, millet, buckwheat, and rye export are 
prohibited. Other types of grain can be exported. The company needs to take free export licensing 
(Decree No. 207,2022).
Legislative restrictions on grain supplies by Ukraine and Russia to the world market coincided with 
the physical impossibility of supplies. From one side, about 90% of the grain from Ukraine was 
exported through ports located in Odesa and Mykolayiv regions. Russian warships have blocked 
Ukrainian ports, leaving the country with a functioning railway and three ports on the Danube: 
Izmail, Reni, and Ust-Dunaisky (Odesa region). About 10% of the grain was transported through 
ports on the Danube. The main route for the export of Ukrainian grain by rail - is 11 railway border 
crossings on the borders of Poland, Slovakia, Hungary, Romania, and Moldova. Before the war, 
only one of them is Izovi, who worked 100%, the rest - 50-80%. Despite the congestion of these 
border crossings, about 11% of grain exports were usually transported through them (Ulyanytsky, 
Krytska, 2022).
Reducing the supply of grain to the world market by the two main exporters, disrupting supply 
chains, and panic among importing countries whose imports share from Ukraine and Russia 
exceeds 30% are factors that have contributed to rising grain prices.
The reduction of grain supply on the world market by Ukraine and Russia has led to an increase in 
their grain prices on the world market (fig. 4). 

Figure 4. Import price of selected types of grain, index 2015=100.

Source: (Destatis, 2022).



Identification and levelling of crisis phenomena in the world grain market in the 2022/23 marketing year

137

In March 2022, import prices for grain increased by 53,6% compared to the same period last 
year. The price increase affected all types of grain. Prices for wheat in March increased by 65,3% 
compared to the previous year, prices of barley, rye, and oats also increased by 65,3%, and maize 
- by 37,4%. The monthly rate of change for the same month the previous year has always been two-
digit since January 2021 (Destatis, 2022). On 28 February 2022, the price of wheat increased to 
$12,09 per bushel, and it was the highest since 1960. The rise in the price of maize was not so rapid. 
During the war in Ukraine, the corn price approached a 10-year high, and on 25 April 2022, it was 
$8,14 per bushel (Macrotrends, 2022).

5.3.  SCENARIOS OF DEVELOPMENT OF WORLD GRAIN MARKET

Further development of the world grain market during or after Russia’s war in Ukraine will be one 
of three possible scenarios: base, moderate and severe (fig. 5).

Figure 5. Impact on world market prices and undernourishment for three scenario.

 
Source: developed by authors based on information FAO (2022) and own calculation.

Base scenario. Russia invasion of Ukraine has already influenced rising grain prices and the 
reduction of its supplies to the world market. At the same time, changes in the grain market 
are affecting many countries whose populations may be on the verge of starvation. Factors 
complicating the forecasting of Ukraine and Russia grain exports are the reduction of sown areas 
in Ukraine (more than 30% are not suitable for sowing grain) (Trompiz, Sharafedin, 2022), the 
use of insufficient fertilizers provided with fertilizers by 84%), reduced yields (use of insufficient 
fertilizers, weather conditions, etc.), the danger of care and harvesting grain, disruption of grain 
supply chains distribution through the Black Sea, the possibility of extending the ban on grain 
exports to Ukraine and Russia.
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The duration of the baseline scenario is the end of the second quarter of 2022. Short-term period 
is due to the complexity and smoothness of the relationship between the grain market and related 
industries and the state of infrastructure development (agriculture, logistics, etc.).
The grain prices forecasting has been made in Trading Economics Excel Addin. The construction 
of the price trend has based on secondary grain price data (Trading Economics, 2022). Based on 
the forecast from May 20 to June 31, 2022 the increase in wheat prices will be 3,2% (1206,27 USd/
BU), maize – 16,47% (905,69 USd/BU), oat - 3,84% (633,18 USd/BU) (Fig. 6).

Figure 6. Forecast market price on wheat, maize and oats, USd/BU.

a) Wheat price, USd/BU

b) Maize price, USd/BU

c) Oat price, USd/BU

Source: developed by authors based on (Trading Economics, 2022).
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Resumption of grain supply chains on the world market is possible only after the resumption of 
port control on the Black Sea (Child, Rasheed, & Hatuqa, 2022). The approximate duration of 
demining ports is 2-3 months.
According to the FAO baseline scenario, quantity hungry people will be 814 million.

Moderate scenario. In the scenario of moderate shock, grain prices will continue to rise. Medium-
term forecasting increase wheat price on 10% (1325 USd/BU), maize – 10,4% (1000 USd/BU), oat 
– 11,1% (700 USd/BU) (fig. 6). This growth will be expected by the end of April 2023 (completion 
of 2022/23 MY and beginning of 2023/24 MY). This period is accompanied by even more 
accompanying factors that complicate the forecasting of the state of market development. On the 
one hand, in 2022/23 MY harvesting is at risk. And on the other hand, the harvest will mean the 
opportunity to start new sowing in 2023/24 MY. According to the FAO forecast, a reduction in the 
export of wheat and corn from Ukraine and Russia together will decrease by 10 million tons and 
the export of other grains - by 2,5 million tons. The reduction in exports will be attended by the 
price increase.
The process of restoring pre-war production and exports, especially for Ukraine, will take 2-3 years. 
During this period, Black Sea grain consumers will diversify their suppliers and the foods they 
consume. The return of Ukraine and Russia to the grain market will be viewed positively, as the 
number of hungry and undernourishment will increase from 7,6 to 8,1 million people.

The severe scenario provides the total export reduction of wheat by 13 million tons, maize - by 12 
million tons, and coarse grain - by 5 million tons. Alternative grain supplies by other producers 
will be partially satisfied. An increase in grain prices will be inevitable, but their increase level will 
depend on the elasticity of supply of alternative suppliers and the relative elasticity of demand for 
goods.
The impact on the market also will be felt in related sectors. For example, supply reductions in feed 
wheat and corn will increase the price of feed products. All these factors together will drive up 
livestock prices. The high prices are most affected by the food-intensive poultry and pork sectors. 
Ukraine’s position in the world grain market under the severe scenario will depend on its ability 
to continue producing grain and its partial export, which will depend not only on the volume of 
production but also on access to the logistics chain. Transport infrastructure facilities are in the 
high-risk zone.
According to FAO forecasts, the severe scenario will last until 2026/2027 MY, which will cause first 
an increase in undernourishment by 13,1 million, and then their gradual reduction - by 1,9 million.
Forecast scenarios for the world grain market appear to remain uncertain. The grain market has 
many interrelated sectors (by type of grain) and industries. The main ways to level the negative 
phenomena in the world grain market are:

• promote free trade in the grain market. It is necessary to reduce trade barriers to  
 imports or exports, stimulate increased production and exports, keeping supply chains  
 moving;
• find new and more diverse food suppliers. Countries dependent on Ukrainian and  
 Russian exports should rationally use existing food stocks and look for alternative suppliers  
 of grain and other food products;
• state and/or international support for vulnerable groups, which will save people from  
 starvation;
• the availability of information on the state of development of the grain market will  
 enable governments to make informed decisions. At the initiative of the G-20, the  
 Agricultural Market Information System (AMIS) have created, where anyone can find  
 objective information about the state of the market.
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Solving the problem on the world grain market and mitigating the consequences for interconnected 
markets is possible only if the war ends and the warring parties return to the market. It’s hard to 
replace grain exports from Ukraine and Russia in the short and medium term. Their products are 
the chief constituent of global supply and processing chains, and their absence inevitably triggers a 
chain reaction with unpredictable consequences.

6.  DISCUSSION

The research result substantiates the possibility of providing a growing population with available 
food - grain. The development of the world grain market and the position on it of key exporters 
that fully or partially stopped the supply of grain to the world market were studied. The study 
emphasizes that war is an uncertain factor and therefore not fully predictable and controllable. The 
share of recommendations that will help mitigate the levelling of the crisis in the grain market and 
reduce the number of starving and undernourished depends on the length of the period of non-
fulfillment of trade obligations between Ukraine and Russia. 
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7.  CONCLUSION

In 2022/23 MY world grain market characterized several crisis phenomes that occurred against 
the background of the Russian invasion of Ukraine on February 24, 2022. Among the main factors 
that should mentioned: 1) the grain market share of Ukraine and Russia is close to 25 percent; 2) 
the сritical dependency of 2/3 of importing countries on the Ukrainian-Russian grain; 3) most 
importing countries belong to low-income and food-deficit countries.
War is having a domino effect at different levels. On the one hand, there is a possibility of food 
security in warring countries, which are already struggling to feed their populations by limiting 
exports or imposing a total ban on grain exports. On the other hand, its exacerbation of the hunger 
problem in the world. 
Three Forecast scenarios for the development of the world grain market has proposed. Attention has 
focused on two aspects: 1) the duration of hostilities on the territory of Ukraine and, accordingly, 
the continuation of sanctions for Russia; 2) implications for the global grain market and its impact 
on the number of hungry people in the world. Mitigation of the negative effects on the world grain 
market can be achieved through compliance with the principles of free trade and reduction of trade 
barriers in the grain market can help mitigate the effects of the crisis on the world grain market; 
diversification of grain suppliers; search for alternative foods that can meet people’s needs; support 
vulnerable groups both in Ukraine and the major importers of Ukrainian and Russian grain; allow 
the possibility of free access to objective information about the state of the world grain market, 
which will allow making balanced decisions in conditions of instability in the markets.
The recommendations provided relate to the possibility of levelling the consequences of the crisis 
phenomena, but they cannot fully solve the problem. The only possible way to stabilize the situation 
on the grain market directly and in related industries is to end the war.
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ABSTRACT

The consequences of the COVID-19 crisis have had a negative impact on the 
fiscal stability of Republic of Srpska. Although the crisis is not officially over yet, 
a large number of countries needed to implement fiscal consolidation.
Republic of Srpska is one of the small and open economies that are exposed 
to various negative market distortions. COVID-19 crisis of the most important 
foreign trade partners of the Republic Srpska has had a negative impact on the 
economy of Republic Srpska.
The basic idea of the paper is based on the need to analyze the impact of the 
COVID-19 crisis on the fiscal stability and public finances of Republic of Srpska. 
The subject of the research is the analysis of the implementation of the fiscal 
consolidation procedure in Republic of Srpska and the impact on its economic 
growth. For the implementation of fiscal consolidation, the choice of methods 
and instruments on which the process of implementing fiscal consolidation is 
based is very important. 
Fiscal consolidation is necessary due to the consequences caused by the 
COVID-19 crisis and the enormous growth of the deficit. The analysis proves 
that the measures applied to rehabilitate the crisis have resulted in improved 
fiscal stability, which ultimately had a positive impact on economic growth. Fiscal 
consolidation will be successful and expansive if it is carried out by a combined 
method of increasing revenues and reducing expenditures and if the increase in 
revenues is caused by the growth of economic activity and not by the tax burden.

Keywords:  GDP, deficit, Fiscal consolidation, Fiscal stability.

1.  INTRODUCTION

Fiscal stability is one of the most important factors in the stability of a country and its public 
finances. It has been proven that crises caused by wars, financial and health crises lead to instability 
of public finances. This type of instability usually leads to the need for fiscal consolidation. Fiscal 
consolidation is a process of reducing the budget deficit in order to balance public revenues and 
public expenditures (Krajišnik, Gligorić, Gojković, 2019). The fiscal consolidation process is most 
commonly carried out on the basis of increased revenues, reduced expenditures or a combination 
of both methods. Depending on the results of the consolidation, the effect of its success and 
expansion, ie the impact on economic growth, will depend.
Republika Srpska is one of the small and open economies that are exposed to various negative market 
distortions. Also, Republika Srpska is one of the less developed countries, which significantly affects 
the possibility and capacity of financing public needs (Krajišnik, Gojković, 2017). Its economy is 
subject to the impact of changes in the world market, ie changes in the economy of its main foreign 
trade partners. 
Thus, the COVID-19 crisis of the most important foreign trade partners of the Republika Srpska 
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has had a negative impact on the economy of the Republika Srpska.
The COVID - 19 crisis has had multiple negative effects on the public finances of the Republic 
of Srpska, as well as on public finances worldwide. Therefore, in 2021, the fiscal consolidation of 
public finances of the Republika Srpska was carried out.

1.1  THEORETICAL ASPECTS OF RESEARCH

Previous research examining the effects of fiscal consolidation has been conducted in countries 
with different levels of development and in different periods. Depending on the level of deficit and 
public debt, the methods and instruments used in the process of fiscal consolidation depend on the 
final effects, ie the effect of success and the effect of expansion.
There are opinions that the reduction of public spending, in order to achieve fiscal consolidation, 
leads to a reduction in economic activity (Guajardo et al. 2011) and negative rates of economic 
growth in the short term, with possible expansion in the long run (IMF, 2010).
Some authors point to the very positive effect of consolidation on economic growth. The results 
of fiscal consolidation generally depend on the way in which fiscal consolidation is carried out. 
Also, some authors believe that fiscal adjustments based on spending cuts are more effective than 
those based on tax increases (Alesina and Ardagna, 2012). The effects of wealth on aggregate 
demand mitigate the impact of permanent spending cuts. Static disturbances caused by constant 
tax increases cause greater shifts in aggregate supply under unfavorable prices (Alesina, A. et al. 
2017). The results of the research also differ depending on the economic conditions in which the 
fiscal consolidation is carried out. Some authors argue that fiscal adjustments are more successful 
if implemented during or immediately after a recession (Drazen and Grilli, 1993). Many authors 
believe that the right time for consolidation is the time of expansion (Von Hagen and Strauch, 
2001). At first glance, the results that indicate the negative effects of fiscal consolidation do not 
mean that it should not be implemented. It is necessary to know the initial negative effects of 
certain fiscal consolidations. Therefore, it is necessary to choose the right method and instruments 
for implementing the fiscal consolidation of each country individually (Blanchard and Leigh, 2013). 
Strong institutional support and sincere political will are needed to implement fiscal consolidation. 
In the long run, better institutional frameworks can help ensure that fiscal policy stays on track 
(Sutherland, D., Hoeller, P., Merola, R., 2012).
There is ample evidence that expansionary fiscal policy encourages economic growth, whereas 
reducing public spending and raising taxes as a basis for fiscal consolidation have a negative effect.  
However, there are numerous studies that prove the opposite.
The rule is that the greater the increase in public debt in the period before consolidation, the greater 
the probability of success of fiscal adjustment (Alesina and Ardagna, 1998). On the other hand, 
fiscal consolidation can affect the reduction of risk premiums, and thus interest rates on borrowing 
abroad (Krajišnik, Gligorić, Gojković, 2019). 
There are studies that have shown that fiscal consolidation has a positive impact on economic 
growth, and these are: Denmark 1983-86, Finland 1992-98, Sweden 1993-98. and Ireland 2008-12. 
(Giavazzi and Pagano, 1990; Alesina, 2010; Perotti, 2011). However, there are studies that do not 
see clear effects of fiscal consolidation on economic growth, namely fiscal consolidation in: Austria 
(1996), Belgium (1992), Portugal (1983), Spain (1994), Sweden 1984) and the United Kingdom 
(1994). The positive effects of fiscal consolidation on economic growth are shown by fiscal 
consolidation in Portugal, Spain and the United Kingdom, and the negative impact of consolidation 
on economic growth is shown by fiscal consolidations in Austria and Belgium. Depending on the 
degree of development of the economy, the type of instruments and the conditions in which fiscal 
consolidation is carried out, the effect on economic growth also depends.
When entering the process of fiscal consolidation, it is necessary to determine the period of 
consolidation. Consolidations can be annual or cold shower and perennial or gradual consolidations. 
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In this paper, the period of consolidation is determined according to the definition of Alesina and 
Ardagan from 1998, which was subsequently adjusted for post-transition countries by Mirdalo in 
2013. The fiscal consolidation period is the year in which the cyclically-adjusted primary budget 
balance improved by at least 1.5% of GDP or the period of three consecutive years in which the 
cyclically-adjusted primary budget balance did not deteriorate by more than 0.5% of GDP (Alesina 
& Ardagan, 2009 & Mirdala, 2013).
Based on the final results, fiscal consolidation can be successful or unsuccessful.
If fiscal consolidation has a positive impact on GDP growth, it is considered expansive.
According to Alesina and Ardagana, fiscal consolidation is considered successful if:

 a) in the three-year period following consolidation the cyclically-adjusted primary deficit is  
 reduced by an average of at least 2% of the share of GDP below the value in the year of  
 consolidation, or

 b) three years after consolidation, the public debt-to-GDP ratio is at least 5% lower than the  
 ratio in the year of consolidation.

Fiscal consolidation is expansive if the average GDP growth rate in the consolidation period and 
two years after that period is higher than the average growth rate at the beginning of the fiscal 
consolidation period (Alesina & Ardagana, 1998 & Mirdala, 2013).
The aim of this paper is to determine on the basis of the analysis whether in the observed period 
from 2011-2021. Republika Srpska carried out the procedure of fiscal consolidation and, if so, to 
determine according to the above criteria whether it was successful or unsuccessful.
In addition, the aim of this paper is to determine the effects of the expansionary fiscal consolidation 
of the Republika Srpska, and ultimately, whether the implemented fiscal consolidation has had 
positive effects on economic growth.

2.  RESEARCH METHODOLOGY AND METHODS

The COVID 2019 pandemic, which struck the EU in early 2020, demonstrated how nonfinancial 
and non-economic factors can affect economic trends and the economy on a global
scale and cause a recession at that. In the same way and with much greater effects, the crisis reflected 
on small open economies such as the Republika Srpska (Đukić A., Štaka M., Drašković D. 2021).
The impact of the COVID 19 crisis on the fiscal stability of the Republika Srpska is analyzed, ie the 
impact of the crisis on the enormous growth of the deficit and the measures for its reduction to the 
framework defined by the Law. The analysis will show whether the fiscal consolidation process has 
had an expansionary character to economic growth.
Based on regression and correlation analysis, the mutual connections and relations of two or more 
observed phenomena will be determined in order to quantitatively express the regular relationship 
of defined phenomena if such a relationship exists and to establish the degree and direction of their 
mutual connection. If we observe only two phenomena, then the analysis is reduced to a simple 
regression and correlation analysis (Komić, 2000).
The relationship between deficit trends and economic growth in the Republika of Srpska will be 
analyzed using a simple linear regression analysis. For the purpose of the analysis, the budget 
balance (deficit/surplus) of the Republika Srpska will be an explanatory variable as an independent 
variable, and economic growth (% GDP growth) a dependent variable:

                Y = f (BB)              (1)

To determine the average regular quantitative relationship between the two observed phenomena, 
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it is necessary to determine the parameters of simple linear regression. A linear regression model 
is defined:

    iii xY εββ ++= 10 , Ni ,...,2,1=      (2)

Where are: 

iY : is a dependent variable, GDP RS, 

ix :is  an independent variable, budget balance (deficit/surplus) RS;

0β  and 1β  are unknown constants or regression parameters;

iε  is sochastic member or a disorder;
N is the size of the basse set.

The analysis will use the estimated simple linear regression function based on the sample defined 
as follows:

     ii xbbY 10 +=
∧

       (3)

The value of the dependent variable which is exactly on the best-adjusted regression line is marked, 
and 0b  and 1b  are the estimates of the unknown regression parameters of the base set. Parameter 
estimates are based on the least squares method. This involves minimizing the square of the vertical 
linear deviation of the original data from the regression line. Thus, a system of normal equations 
for determining the parameters in the regression equation was obtained (Lovrić et al. 2006). The 
solution for the above system of equations enables direct calculation of parameter values in the 
regression equation:
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The parameter 0b  shows the expected value of the dependent variable Y, if the independent variable 

X has a value of 0. The parameter 1b shows the average change of the dependent variable, with a 
unit increase of the independent variable.
In the analysis of the impact of the COVID 19 crisis on the fiscal stability of the Republic of Srpska, 
the Eviews 11 econometric program will be used, using the least squares method. For this type of 
analysis, this method is considered very reliable since it excludes possible errors. The analysis refers 
to standard deviation, mean, maximum and minimum value, distribution asymmetry and measure 
of serial distribution tendency. Regression analysis provides an estimate of the significance of these 
variables: probability (p), t-statistics, standard estimation error, and coefficient of determination r2. 
The statistical basis is the data of the Ministries of Finance of the Republic of Srpska in the period 
from 2011-2021 years. 
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3.  RESEARCH RESULTS

Economic shocks are a risk for uncontrolled deficit growth. Thus, the crisis caused by the Corona 
virus pandemic affected the sudden growth of the deficit in the Republika of Srpska. This analysis 
determines the extent to which the COVID19 crisis affected the growth of the deficit and with the 
help of which methods and instruments the procedure of fiscal consolidation of public finances of 
the Republika Srpska was carried out.
The consequences of global economic developments have the greatest impact on small open 
economies such as the Republika of Srpska. Due to their capacities and fiscal limitations, they cannot 
significantly affect the movement of the world economy, but they feel the negative consequences 
very much. Thus, the last crisis had a very negative impact on the economy of the Republic Srpska. 
The crisis in the Republic of Srpska was largely reflected through its main foreign trade partners. 
The consequences of the crisis are most easily noticed if the growth of the deficit and / or public 
debt is evident in the year after it.  If, however, there is a sharp increase in the deficit and / or public 
debt, the country must enter the process of fiscal consolidation. Depending on the approach to 
consolidation, the effects of its implementation are also different.
Since the COVID 19 crisis is still not over, its current impact is determined by the methods, 
instruments and effects of the fiscal consolidation of public finances of the Republic of Srpska in 
2020 and 2021. Since the analysis covers a period of 10 years, it is possible to analyze possible fiscal 
consolidations in the previous period as well.
The basis of fiscal consolidation is the reduction of the budget deficit and the balancing of public 
finances of the Republika Srpska. How and with what instruments the Republika of  Srpska 
completed the fiscal consolidation procedure will be presented in this paper.
The Law on Fiscal Responsibility in the Republika of Srpska establishes general and special fiscal 
rules. In this way, fiscal rules represent a kind of mechanism for conducting responsible fiscal policy. 
Consistent application of defined general and special fiscal rules is an important prerequisite for 
improving fiscal discipline, which is necessary for the macroeconomic stability of the Republika 
Srpska.
The Law on Fiscal Responsibility in the Republika Srpska defines:

 1. general and special fiscal rule on debt and

 2. general and special fiscal rule on consolidated budget deficit.

The general rule on the consolidated budget deficit defines that the consolidated budget deficit at 
the end of the fiscal year cannot exceed 3% of the realized GDP in that budget year. A special fiscal 
rule implies that if the consolidated budget deficit at the end of the fiscal year reaches 2.5% of the 
realized GDP in that year, the budget for the next year must be with a budget surplus.
The general rule on public debt stipulates that the public debt of the Republika Srpska at the end of 
the fiscal year cannot exceed 55% of the realized GDP in that year. Within the special fiscal rules, a 
debt threshold has been defined, which means that if the public debt of Republika Srpska at the end 
of the fiscal year reaches 50% of GDP in that year, the budget for next year must be with a budget 
surplus.
The following table provides an overview of the share of the deficit in GDP in the period 2011-2021
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Figure 1. Consolidated budget deficit/surplus, % of GDP of Republika Srpska, in the period 2011-
2021.

Source: Author’s creation.

The consolidated budget deficit in 2011 and 2012 was -1.7 and -2.2% of GDP, respectively. In 2013, 
the first fiscal consolidation was recorded with a deficit of 0.5% of GDP. Next year, 2014, there was a 
sharp increase in the deficit of -2.9% of GDP. In 2015, the second fiscal consolidation was recorded 
with a deficit of -0.7%, and the year after that, in 2016, the deficit increased again by -1.2%.
In 2017, the third fiscal consolidation was carried out with a surplus of 1.1% of GDP. After that, 
the realization of the deficit in all years until the end of the observed period is evident. The realized 
deficit in 2020 is the result of the Covid-19 crisis.
Despite the improvement in the outlook for the recovery of global economic activity since the 
beginning of 2021, the projections of the world economy more than a year after the beginning of 
the pandemic are very uncertain. Therefore, the projections of the basic macroeconomic indicators 
of the Republika Srpska are exposed to a high degree of uncertainty, which is higher than usual 
during the projections in the conditions of normal cycles of economic activities.
In addition to the uncertainties related to the further course of the pandemic, the economy of 
Republika Srpska, ie its industrial production and foreign trade, is exposed to external risks. The 
aforementioned risks are directly related to the risks of economic movements of the most important 
foreign trade partners. The above was reflected in the realization of a high deficit in 2021. The 
fourth fiscal consolidation was then carried out.
The first step in the implementation of the fiscal consolidation procedure in 2021 is the adoption 
of the Decision on approving a temporary deviation from the fiscal rules in accordance with the 
Article 12 of the Law on Fiscal Responsibility in the Republic of Srpska. The success of fiscal 
consolidation has the greatest effects when fiscal consolidation is carried out using a combined 
consolidation model.
As a rule, the most efficient model for implementing fiscal consolidation is primarily reducing 
expenditures and then increasing revenues. Only in this way is it possible to carry out successful 
fiscal consolidation which, in addition to establishing a fiscal balance, will result in expansive 
growth.
Expansive growth allows the average GDP growth rate in the consolidation period and two years 
after that period to be higher than the average growth rate at the beginning of the fiscal consolidation 
period. Such fiscal consolidation will ensure the stability of the public finances of the Republika 
Srpska in the coming period. The fiscal consolidation carried out in 2021 is the result of reduced 
expenditures. At the same time, there was a decrease in revenue. The results of this consolidation 
can be seen in the realization of the budget for the next fiscal year.
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The following table shows the period from 2011-2021 and defined years of fiscal consolidation:

Table 1. Aggregate statistics of variables for analysis.

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
GDP, nominal, in millions 
of KM

8.703,12 8.614,70 8.792,92 8.887,31 9.205,04 9.630,57 10.077,02 10.679,61 11.251,32 11.019,64 12.293,16

GDP,%  changes -1,02 2,07 1,07 3,58 4,62 4,64 5,98 5,35 -2,06 11,56

GDP,%  real growth 80,0% -1,1% 1,9% 0,2% 2,8% 3,5% 3,1% 3,9% 2,5% -2,5% 6,1%

Public debt, in millions of 
BAM

3.568,90 3.770,20 3.822,80 4.090,60 4.295,48 4.346,87 3.861,66 4.048,92 4.223,42 4.726,05 5.014,90

Public debt, in%  of GDP 41,01% 43,76% 43,48% 46,03% 46,66% 45,14% 38,32% 37,91% 37,54% 42,89% 40,79%

Total debt, in millions of 
BAM

4.249,40 4.669,00 4.734,70 5.055,20 5.277,10 5.439,98 4.967,93 5.178,50 5.388,53 5.833,45 6159,9

Total debt, in%  of GDP 48,83% 54,20% 53,85% 56,88% 57,33% 56,49% 49,30% 48,49% 47,89% 52,94% 50,11%

Consolidated budget deficit 
/ surplus 147,51 -  187,05 -  47,37 -    261,90 -  -65,99 -115,69 115,61 -69,42 -31,93 -635,84 -129,55
Consolidated budget deficit 
/ surplus as%  of GDP -1,7 -2,2 -0,5 -2,9 -0,7 -1,2 1,1         -0,7 -0,3 -5,8 -1,1
Budget revenues, in 
millions of BAM

1.544,35 1.555,83 1.520,64 1.596,69 1.608,27 2.484,06 2.598,71 2.783,20 2.846,14 2.814,73 2.673,03

%  changes revenues 0,74 -2,26 5,00 0,73 54,46 4,62 7,10 2,26 -1,10 -5,03

Budget expenditures, in 
millions of BAM

1.454,92 1.391,02 1.399,62 1.492,12 1.532,05 2.338,80 2.384,14 2.580,24 2.662,35 3.045,09 2.432,03

%  changes expenditures -4,39 0,62 6,61 2,68 52,66 1,94 8,23 3,18 14,38
-20,1

Data from the Ministry of Finance of the Republic of Srpska.Note: For 2021, the data defined by the Budget Rebalance for 2021 were used. The final 
results of the Consolidated Budget Execution Report are not available.

Source: Author’s analysis.

The common feature of all four completed fiscal consolidations is that they were of a one-year 
character. In all years of consolidation except 2021, there was no reduction in expenditures. For that 
reason, it is clear that the consolidations carried out did not have a long-term character. In 2022, it 
will be possible to see what effects of the reduction of expenditures the consolidation carried out in 
2021 had. As an instrument of fiscal consolidation, an increase in revenues was recorded in 2015 
and 2017, and a decrease in revenues was recorded in the consolidation in 2013 and 2021.
The analysis of expansiveness shows that the implemented fiscal consolidations had an expansive 
character in all consolidations except 2013. In 2013, the necessary growth defined by the criteria 
of expansiveness was not achieved. Whether the fiscal consolidation carried out in 2021 had an 
expansive character will be known in the coming fiscal years.
The conclusion is that the process of fiscal consolidation is very important. In addition, the 
economic growth of the Republic of Srpska is largely influenced by the export / import capacity 
and the openness of the economy to the main foreign trade partners.
However, it is important to note that fiscal consolidation is very important for stable public finances, 
especially for small and open economies such as the Republic of Srpska. For this reason, it is very 
important to carry out fiscal consolidation because it establishes a balance between the realization 
of the deficit and real budgetary possibilities.
Regression analysis shows that there is a significant direct correlation between the fiscal stability 
of the Republic of Srpska and its economic growth because the correlation coefficient r = 0.61. The 
results of the regression analysis of the fiscal stability of the Republic of Srpska and its economic 
growth show that the coefficient of determination r2 = 0.37, i.e. that changes in GDP are determined 
by variations in the budget balance of 37%. This shows that more than a third of GDP is determined 
by the fiscal stability of Republika Srpska. Therefore, for stable public finances and economic 
growth, a stable fiscal policy and stable public finances of the Republic of Srpska are necessary. 
Thus, it is very important to establish a balance between revenues and expenditures and prevent 
the creation of excessive deficits.
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Table 2. The impact of the fiscal stability of the Republika Srpska on its economic growth.

Dependent Variable: GDP

Method: Least Squares

Date: 04/28/22   Time: 15:21

Sample: 2012 2021

Included observations: 10

Variable Coefficient Std. Error t-Statistic Prob.  

C 5.375990 1.319371 4.074661 0.0036

DEF 1.267062 0.579356 2.187017 0.0602

R-squared 0.374171     Mean dependent var 3.579081

Adjusted R-squared 0.295942     S.D. dependent var 3.890518

S.E. of regression 3.264462     Akaike info criterion 5.380923

Sum squared resid 85.25369     Schwarz criterion 5.441440

Log likelihood -24.90462     Hannan-Quinn criter. 5.314536

F-statistic 4.783042     Durbin-Watson stat 1.052355

Prob(F-statistic) 0.060200

Data from the Ministry of Finance of the Republic of Srpska (2012-2021).
Note: For 2021, the data defined by the Budget Rebalance for 2021 were used. The final results of the Consolidated Budget Execution Report are 
not available.

Source: Author’s analysis.

F-test results, standard errors and probabilities of less than 6% confirm the significance of the model 
that measured the impact of fiscal stability of Republika Srpska on its economic growth. Graph 2. 
Graph of the regression equation of the structural budget balance and GDP in the Republic of 
Srpska.

Figure 2. Regression equations of budget balance and GDP i Republic of Srpska.

Source: Author’s creation.

The regression equation Y = 5.31x + 1.26 *(BB) shows that any successful fiscal consolidation in 
Republika Srpska that results in a 1% improvement in the budget balance leads to a 1.26% increase 
in GDP. It is clear that stable public finances, which are the result of successfully implemented fiscal 
consolidation, have a very positive effect on the GDP growth of Republika Srpska.
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4.  DISCUSSION

This research aimed to show the extent to which the consequences of the COVID-19 crisis are being 
measured. In addition, it is shown how the Republika Srpska carried out fiscal consolidations in the 
period 2011-2021. With the help of the criteria of success and expansiveness of fiscal consolidation, 
the period, methods and effects of its implementation have been determined.
Based on the analysis of connectivity, fiscal stability and GDP growth rate, it is evident that 
Republika Srpska, as well as other countries with a lower level of development, measured by GDP 
per capita, have a greater need for stable public finances (Gojković, 2021).
The impact of the fiscal stability of the Republika Srpska on its economic growth was determined 
with the help of regression analysis and EVievs 11 statistical software.
Similar to other surveys of less developed countries, fiscal consolidation carried out primarily by 
reducing expenditures has been found to be more efficient than consolidations based on increasing 
revenues. Therefore, the fiscal stability of the Republika Srpska is very important. The expansiveness 
of the fiscal consolidation carried out in 2021 can be seen in the coming fiscal years.
This analysis, as well as the analysis conducted in other countries, showed that stable public finances 
are very important for small open economies such as the Republika Srpska. Stable public finances 
are especially important in times of crisis such as COVID-19. The results of previous research show 
that small economies also require stricter fiscal rules. Stricter fiscal rules would allow for stable 
public finances, especially in times of recession.
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5.  CONCLUSION

The fiscal consolidation of the public finances of the Republic of Srpska was necessary due to the 
consequences caused by the COVID-19 crisis and due to the enormous growth of the deficit. The 
analysis proves that the measures applied to remedy the crisis have resulted in an improvement in 
fiscal stability, which was reflected in the basic macroeconomic indicators in the first part of 2022.
According to the used criteria, the analyzed fiscal consolidations in the Republic of Srpska were 
successful and in a certain part expansive. They were implemented mostly through a reduction in 
expenditures, but also in an increase in revenues.
The consolidation carried out in 2015 was based on an increase in revenues, as well as an increase 
in expenditures. In contrast, the fiscal consolidation carried out in 2021 by significantly reducing 
expenditures reduced the huge deficit achieved in 2020, which is largely the result of the COVID-19 
crisis.
The analysis showed that stable public finances with 37% contributions affect the GDP growth 
rate. Also, the analysis shows that the measures implemented during the fiscal consolidation 
process in 2021 significantly helped in resolving the crisis caused by the COVID-19 crisis. For the 
implementation of the Fiscal Consolidation Program of the Republic of Srpska envisaged for the 
period from 2021 to 2023, it is necessary to improve budget management and provide additional 
impetus to economic growth. Given the obligation of fiscal consolidation in the coming period, it 
is necessary to take into account the further process of borrowing and ensure the implementation 
of fiscal consolidation measures in a way that does not violate the fiscal rule related to public debt.
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ABSTRACT

This paper examines and ascertains the dominant and latent characteristics of the 
new economy post COVID-19. It acknowledges the far-reaching repercussions 
and long-term societal and economic impacts caused by COVID-19. The 
study administered online questionnaires to professionals globally and 
conducted online semi-structured interviews of economists, entrepreneurs, and 
organizational leaders across ten countries. The study tested the hypothesis with 
the non-parametric Chi-square test. The interview transcripts were subjected to 
thematic and content analysis. The research findings have indicated the emerging 
changes in the economy and way of life leading to a new normal. Projections 
have been reported to increase digitalization and implementation in business, 
deglobalization, geopolitical developments, fluctuations in macroeconomic 
variables, and climate change. The study further revealed that hybrid work 
strategies would be embraced, requiring the labor market to upskill and reskill 
to stay competitive. Digitalization of businesses will become essential to gain a 
competitive advantage in domestic and international markets. The paper predicts 
the anticipation of changes in human behavior regarding health, personal care, 
and consumption patterns. The study noted the variations in the new economic 
trends, possibilities, challenges, and coping strategies to survive and thrive in 
the new economic paradigm. Therefore, these research findings provide valuable 
and insightful economic releases which will have profound implications in the 
post COVID-19 world.

Keywords: new normal; paradigm; post COVID-19; digitalization; structural 
changes; hybrid-work; economy.

1.  INTRODUCTION

Altering ecosystems and obscuring the natural frontiers has put humans in a state of vulnerability 
and peril. Pandemics are not passing clouds in the sky. When they occur, be it the Spanish flu of 
1918, the Black Death of 1930, or COVID of 2019, they erode years of established growth and 
throw economies into a declining spiral that lasts for years.  In December 2019, an unprecedented 
virus outbreak took the world by a shock that escalated into a global health emergency by January 
2020 (Chappell, 2020). Global trade fell by 5.3% in 2020, reduced world economic growth by -3.2%, 
and affected the $90 trillion global economies. The world has lost an enormous human wealth of 
4 million people (Rivera & Castro, 2021). The loss is irreplaceable, leaving millions to grieve and 
grapple with economic stiffness. The coupled effect of health and economic crisis will have long-
lasting and far-reaching repercussions. The sustained global economic recovery will be challenging 
with the rise of the prolonged nature of the health crisis. The world will witness disruptions in the 
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labor market and energy market, shipping, infrastructure, coupled with bottlenecks in the global 
supply chains. 
The global economy is showing signs of recovery—the recovery speed varies across the world. 
The advanced economies, as compared to emerging economies, have lower vaccination rates. The 
growing vaccination rates and administration of the third dose (fourth dose in some developed 
countries) raised recovery prospects in early 2022. Europe, the USA, Japan, India, Russia, and many 
parts of Africa, saw the resurgence of the new strain. This development has dampened delays in the 
reform from late 2021 to early 2022. The world health and economic crisis have impacted sectors 
differently. Tourism and hospitality have been hard hit. Though the platform sector saw growth, 
there is still a risk of labor dislocation. Workers across industries are forced to reconsider career 
growth. The trade-dependent developing and emerging economies will be affected compared to 
advanced economies. According to the World Bank (2020), the pandemic will push 88 million to 
115 million additional people to extreme poverty by 2021. The new international economic order 
will evolve with heightened income inequality, career derailment, incurred poverty, geopolitical 
tension, and social unrest. The accelerated digital technology transformation will bring amplified 
challenges and opportunities for enterprises. COVID-19 is the catalyst that has triggered de-
globalization. Though the world cannot reverse globalization, it will alter the nature of globalization. 
The disruptions caused by the pandemic will scar the world economies, societies, and enterprises, 
changing how business is conducted and impacting the way we think, act, eat, work, play, and 
live our lives. The short-term and medium-term impact of COVID-19 on world growth and 
inflation has been negative. Yet the long-term implications will not be as damaging as the previous 
recessions and pandemics the world has faced. The COVID-19 crisis led to a sharper, deeper, and 
more synchronized downturn than the Great Depression of the 1930s, but it will probably not last 
nearly as long. 
The world will recognize and accept the need for international collaboration to share knowledge 
and experiences to tackle global challenges. Digitalization will accelerate and growth in platform 
business will increase. Companies will rely more on big-data-driven decisions. Government 
restrictions, social distancing norms, and business disruptions have pushed some employees to 
work from home, work shorter hours, and others lose their jobs. The changes to the labor market 
will outlast the pandemic. Mobility patterns, demand for infrastructure space and business travel 
will see a decrease in demand in the future. Life-long learning and self-learning will play a key role 
as employees adopt the new remote or hybrid work strategy. Despite the tragic and devasting effects 
of COVID-19, it acts as a catalyst to bring to scientific and social progress that will pave the way for 
economic growth and development.
The post COVID-19 economy will bring new opportunities in relation to digitalization, increase 
of e-commerce, global supply chain changes, de-globalization, de-urbanization, work from home, 
income inequality, poverty, inflation, career shifts and risks. This paper explores the characteristics 
of the post COVID-19 new economic paradigm. The research paper format is as follows: Section 
1 depicts the research introduction. Section 2 reviews the literature on trends and characteristics 
of the new economy. Section 3 comments on the methodology used to conduct empirical analysis. 
Section 4 reveals the findings of the investigation. Section 5 presents the discussion, and Section 6 
deals with the conclusions and scope of future studies.

2.  LITERATURE REVIEW

The rise and fall of the COVID-19 viral pandemic which started in China and spread globally 
has caused massive dislocation in all operations including health, social and economic conditions 
(Mishra, Das, Yadav, Khan, Afzal, Alarifi, Kenawy, Refaie, Ansari, Hasnain & Nayak, 2020), 
highlighting the emergence of changes across the world (Delios, Perchthold & Capri, 2021). 
Arguably, the pandemic has compelled individuals to review their health and wellbeing, businesses 
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to re-examine their work activities and governments to re-assess their economic growth and 
environmental policies. More broadly, COVID-19 has transformed the way how economies and 
societies are perceived now and in the future. The global effect of COVID-19 has opened doors to 
a substantial alteration in the way we live and work leading to the new economy paradigm. It has 
further caused an outrageous uncertainty, perpetual changes, and lessons to be learnt in the future. 
The outcome of COVID-19 pandemic is considered as the gateway between one world and the 
next (Roy, 2020), a break away from the past and start of a new (Saldahna, 2020), the new normal 
(Zinn, 2020), a dominant headwind for many businesses (Hopley, 2021). Hence, it is very unlikely 
that the world will return to what it was prior to COVID-19 because the normal was the problem 
(Pantuliano, 2020)
The emerging changes in response to COVID-19 have led to new ways the society depicts the 
future. Complexities of economic challenges are of interest as the world grapples with the thinking 
about the new economy.  In fact, the concept of new economy is not recent; it surfaced in the 1980s 
when computers automation and purchase of personal computers became common in homes. 
Undoubtedly, the new economy is perceived with skepticism and to some it is merely a change 
from the old and antiquated economy to new (OECD, 2019), whilst the modern proponents of 
the new economy view it as a set of practices and approaches for doing business in a different and 
unfamiliar manner (Boulton, Libert, & Samek, 2000; Walters, 2004). The new economy anticipated 
after COVID-19 poses among others, the following trends and characteristics: digitalization, 
hybrid work model, increased work skills, health and personal care, deglobalization, geopolitical 
development and climate change (Almeida, Santos, & Monteiro, 2020; Antràs, 2020; Grzegorczyk, 
Mariniello, Nurski, & Schraepen, 2021; Manzanedo & Manning, 2020).  Manyika (2020) argues 
that the advances and future trends as well as the realities and perspectives of COVID-19 have 
prompted a reconsideration of likely effects of changes on long-term choices and goals for the 
economy and society. 
The literature review also highlights the existence of various perceptions on post COVID-19 order. 
In the view of Kissinger (2020) COVID-19 will permanently transform the international order, 
majorly dependence of global trade, the free movement of people and create the resurgence of 
“walled cities”. In another stance, there are people who believe that the pandemic has a catalytic 
effect on the events already present in the world and believe that not every crisis is a turning point. 
In this sense, Haass (2020) asserts that what will change because of the pandemic will not be “global 
disorder”, but the range and density of it. In contrast, Harari (2020) stresses that we will live in a 
changed world, but the changes in social organization that will follow from individual choices. 
Thus, the society will face two dilemmas: state of totalitarian surveillance and global solidarity.
COVID-19 is not merely a global pandemic and the ultimate public health crisis of our times, 
but it is also an impediment to the global economy. It has created issues in relation to income 
inequality, poverty, inflation, and unemployment. These issues are likely to continue and will 
inevitably disrupt the economic activities, create a structuring impact on the global economy. This 
global pandemic has also concomitantly interrupted both demand (loss of income and layoffs due 
to quarantines) and supply (reduced labor productivity and supply) in the global economy (Vitenu-
Sackey & Barfi, 2021).  The projected outcomes after the pandemic include a permanent damage 
inflicted on the global economy that will result in lesser investment, fragmentation of global supply 
services, limitations of trade connections and inadvertently a changed world (World Bank, 2020). 
Undoubtedly, the COVID-19 has a subsequent broader impact on the global economy as noted by 
McKibbin and Fernando (2020) which is an indicative of the new economy paradigm.

3.  METHODOLOGY

The study aims to explore the characteristics of the new economy post COVID-19. The research is 
exploratory, qualitative, quantitative, and descriptive. A hybrid methodology is selected that consists 
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of both primary and secondary data analysis. A quantitative electronic survey was distributed to 
employees of various sectors through multiple social media platforms. The survey consisted of 12 
dichotomous questions, and 126 professionals responded. The researchers conducted a primary 
semi-structured qualitative interview with 16 experts to explore the characteristics of the new 
economy. The interviews were 40 minutes each. The experts were organizational leaders, higher 
educational institution leaders, economists, consultants, strategists, entrepreneurs, and economics 
professors. The data is analyzed both quantitatively and qualitatively. The hypothesis is tested using 
Chi-square test. For demographic analysis, frequency tables, percentages, and charts are used. The 
interview transcripts were subject to thematic analysis. It is chosen to explore and interpret patterns 
across the data set. According to Luckman (2016), thematic analysis is a flexible method adapted in 
many kinds of research. The thematic analysis involves six steps: familiarization, coding, generating 
themes, reviewing themes, defining, naming, and writing up. Word clouds and frequency analysis 
are used to analyze and identify the patterns in interview transcripts.

THE HYPOTHESIS DEVELOPMENT

The research is done so far on the new normal, new economy, or new international economic order is 
nascent, as it has gained precedence since 2019 December with the beginning of COVID-19. Many 
types of research are done on the various aspects of the new economy. Similarly, this study aims to 
explore the characteristics of the new economy. The research further investigates the association 
of individual designation and industry to perceptions of the new economy which is lacking in the 
scholarly debate. The identified research gaps affirm the below hypothesis development:

Hypothesis 1: New economy perceptions of public sector employees are similar with private and 
non-profit sector employees.
Hypothesis 2: New economy perceptions of top-level employees are like middle-level and junior-
level employees.
Hypothesis 3: New economy perceptions of top-level employees of public and private sector 
employees are the same

4.  ANALYSIS

The analysis of this study is presented in four sections. The investigation consists of a quantitative 
analysis of 126 online respondents and a qualitative analysis of interviews of 16 professionals 
(entrepreneurs, leaders, economists, consultants, and economics professors) from 10 countries for 
40 minutes.

4.1.  THE QUANTITATIVE ANALYSIS OF THE ONLINE QUESTIONNAIRE

Out of 126 respondents, most of them (67%) are in the middle level, (12%) are in the junior category 
and (21%) of the respondents are in the top rank of management. Among the respondents most of 
the respondents (61%) are private from the Organization type, (33%) of the respondents are from 
the public sector.
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Table 1. Post COVID-19 economic patterns.

Parameter Agree Disagree
Increased presence of digitalization will be witnessed 99% 1%
More organizations will embrace hybrid working model 96% 4%
The in-demand skill sets will change 93% 7%
Individuals will pay more attention to health and personal care 88% 12%
Globally, consumptions patterns will change 86% 14%
There is a possibility of permanent change to trade and supply chains 83% 17%
There will be potential geopolitical alterations 80% 20%

Source: Compiled by authors.

In the above table, most of the respondents (>51%) agree with all the parameters mentioned in 
the questionnaire. Considering the impact of COVID-19, the top 5 features observed in the post 
COVID-19 are digitalization (99%), hybrid work model (96%), skill up-gradation by employees 
(93%), focus on health and personal care (88%) and consumption patterns (86%). 

4.2.  HYPOTHESIS RESULTS

Hypothesis 1: 
Null Hypothesis (H0): No difference in the perceptions of public sector employees with private and 
non-profit sector employees.
Alternate Hypothesis (H1): Difference in the perceptions of public sector employees with private 
and non-profit sector employees.

Table 2. Sector based employee differences.

Opinion Non-Profit Private Public Total
Agree 7 74 42 123
Disagree  0 3  0 3

Source: Compiled by authors.

Conclusion: As the p-value (0.674) is >0.05, we accept the Null Hypothesis.

Hypothesis 2: 
Null Hypothesis (H0): No difference in the perceptions of top-level employees with mid & junior 
level employees.
Alternate Hypothesis (H1): Difference in the perceptions of top-level employees with mid & junior 
level employees.

Table 3. Level based employee differences.

Opinion Junior Level Middle Level Top Level Grand Total
Agree 15 84 24 123
Disagree  0 1 2 3

Source: Compiled by authors.

Conclusion: As the p-value (0.158) is >0.05, we accept the Null Hypothesis.
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Hypothesis 3: 
Null Hypothesis (H0): No difference in the perceptions of top-level employees of public & private 
sector employees.
Alternate Hypothesis (H1): Difference in the perceptions of top-level employees of public & private 
sector employees.

Table 4. Sector & level-based employee differences.

Sector Type Junior Level Middle Level Top Level
Private 7 50 20
Public 8 30 4

Source: Compiled by authors.

Conclusion: As the p-value (0.048) is <=0.05, we reject the Null Hypothesis.

CONTENT ANALYSIS OF INTERVIEW TRANSCRIPTS

In this section the researchers conduct thematic analysis of 16 interview transcripts from 
entrepreneurs, leaders, economists, consultants, economic professor spanning 10 countries.

Table 5. Interview transcript word score. 

Word Score
Business 0.337524

Technology 0.337524
Economy 0.264149
Change 0.227462

Skills 0.20545
Digital 0.168762
People 0.154087
Work 0.139412

communication 0.102725
Innovation 0.102725

Sustainability 0.095387
Green 0.080712

Climate 0.0587
Growth 0.051362

International 0.051362
Investment 0.051362

Technological 0.051362
Skill 0.044025

Source: Compiled by authors.

The above table is an inverse document frequency. When the term frequency of a document is 
calculated, we can observe that the algorithm treats all keywords equally, it does not matter if it 
is a stop word like “of,” which is incorrect. All keywords have different importance. The term “of ” 
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is present in a document 2500 times, but it is of no use or has very little significance; that is the 
precise purpose of Inverse Document Frequency (IDF). The Inverse Document Frequency assigns 
a lower weight to frequent words and gives more significant importance for the infrequent words. 
The term “technology” and ‘business” are at the highest rank with an Inverse Document Frequency 
(IDF) score of 0.337524. The table indicates that most respondents state that technology will impact 
businesses. The economy is at the second position with an Inverse Document Frequency (IDF) score 
of 0.264149. The respondents have used words like digital, change, skills, innovation, sustainability, 
growth, innovation to describe the characteristics of the economy.

Image 1. Word cloud of new economy characteristics.

Source: Compiled by authors.

This image illustrates the word cloud developed based on interview responses. The responses are 
based on these most repeated words indicating the dominant and latent features of the economic 
paradigm shift. The top 10 words are business, technology, economy, change, skills, digital, work, 
communication, innovation, and sustainability from the word cloud.   Digitalization and usage of 
technologies will increase in the coming years. Skills required to work will change, and traditional 
working patterns will evolve to remote and hybrid working. The words like climate, environment 
and sustainability will influence organizational leaders. The image shows latent features like 
de-globalization, regionalization, and geopolitical developments. The picture indicates that the 
economy and business will dramatically change.

4.3  THEMATIC ANALYSIS OF INTERVIEW RESPONSES

In this section the researchers conduct thematic analysis of 16 interview transcripts from 
entrepreneurs, leaders, economists, consultants, economic professor spanning 10 countries.
According to Attride-Stirling (2001), thematic analysis conceptualizes qualitative research. The 
report states that when examining interviews, the thematic analysis considers that participants’ 
recollections have a value that merits investigation and synthesis. The thematic analysis 
concentrates on similarities and differences in repeated patterns found within the data set. For the 
thematic analysis, the study takes Braun & Clark (2006) view that thematic analysis can be used as 
a constructionist method that studies how realities, meaning, experiences, and so on are the effects 



Kondaveti et al./Economics, doi: 10.2478/eoik-2022-0011

164

of a range of revelations regarding societies. The thematic analysis is constructionist, where the 
analyst’s interpretation focuses not only on describing what the participants report to offer but also 
on interpreting the patterns that the analyst has observed.
For this study, the researchers investigated the interview transcripts using thematic analysis. They 
studied each item of the interview scripts separately and gave equal importance and attention during 
the coding. They checked to ensure that the extracts matched the analytic study objectives at every 
coding stage and study theme point. The process was as thorough, exhaustive, comprehensive, and 
inclusive as possible. Extreme attention to detail was adhered to, in order to provide an effective and 
well-organized representation of the data. There was no pre-existing code; relevant extracts from the 
interview transcripts were collated to form ten themes. The themes collated were checked against 
each other and the original interview transcripts to ensure coherence, character, and uniqueness. 
The process was inductive, and the themes show a solid link to the interview transcripts, and it was, 
therefore, data driven. The identified themes were semantic and explicitly defined. The researchers 
did not infer or interpret anything beyond the interviewer’s statements. However, interpretation was 
employed to identify patterns from the data set, establish significance and relevance of the formed 
patterns, organize, and summarize the data. Braun & Clark (2006) thematic analysis method is the 
most popular within the length and breadth of qualitative literature. The researchers have followed 
the six-step approach of Braun & Clark (2006). 

4.4.1.  FAMILIARIZING WITH THE DATA

A substantial time was invested in setting up the data for the analytic efforts. This step involves 
inventorying the data set in preparing for the analysis. The researchers converted the filed notes 
(notes taken during the interview) to Microsoft word. Then, a consistent filing name was adopted 
for each file, and the researchers recorded the information about each file in a separate word 
document. The researchers also recorded basic demographic details about the respondents. To 
become familiar with the data set, the researchers made informal jottings in the margins of the data 
to capture any initial reflections about the data stated by the participants. Specific word phrases that 
could respond to the research objective were highlighted in some places. So, to be more precise, 
while getting familiar with the data set, the researchers asked some basic elucidative questions: 
What is the participant trying to say?
What are the key factors being expressed?
What perspectives are similar or dissimilar?
What expertise is the participant sharing?
How does the participant narrate his opinion?
In the thematic analysis, familiarity with the data set allows the researchers to begin the identification 
journey.

4.4.2.  GENERATING THE INITIAL CODES

In this stage, the researchers did not familiarize themselves with all codes before the analysis, but 
they developed the coding scheme during the data analysis. The researchers developed a simple 
descriptive coding schedule based on the data set. This level is designed to partially reduce the data 
set and identify the initial ideas and patterns. Thematic analysis coding is not done word by word but 
examines the participants’ perspectives affirmations. This stage aims to identify meaningful passages 
from the text, which the researchers can further analyze in the future coding steps. The researchers 
created an explanatory code that linked the topics with the questions (role of digitalization, new 
normal features, skill sets in demand, emergent possibilities, and digital literacy, among others). 
These codes helped prepare the data set to make comparisons and draw similarities with the 
participant’s perspective. The researchers included descriptive codes like deglobalization, income 
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inequality, green business, the platform business, critical thinking, digital growth, adaptability, and 
agility. These codes describe participants’ experiences, perspectives, recollections, and reflections.

4.4.3.  SEARCHING FOR THEMES

The third step of thematic analysis involves searching for themes. In this stage, the researchers 
search the previously coded passages and probe broadly to identify and categorize the themes. 
The researchers attempted to search for relationship experiences reflective of the new economy 
characteristics, the primary study objective. The researchers found different perspectives on 
deglobalization, sustainability, regionalization, and global supply chain. The frequency of the 
pattern and the number of references that technological transformations, climate change, and 
remote working could be some of the categories identified at this stage. The researchers used these 
codes to identify the salient features and quotes for inclusion in the final report. This process is 
repeated until enough categories are identified to articulate a theme.

4.4.4.  REVIEWING THE THEMES

Now the researchers review the possible themes and begin to articulate them. In this interpretive 
stage, more intentional and analytic work is required. The researchers develop more categories 
to ensure that the themes can be a build-up. At this stage, a few probing questions can provide 
sustainable answers for developing the themes:
Do the categories support the themes?
Do multiple participants support the theme?
What are the similarities, arguments, and deviations?
Which participant recollections and reflections best help the theme.
The researchers have developed macro and micro perspective thematic maps that detail evolving 
categories and themes in this stage. This stage is an iterative process that involves re-reading and 
revisiting the codes and themes.

4.4.5.  DEFINING AND NAMING THE THEMES

Once we refined and finalized the thematic maps (Figures 2 & 3), the researchers defined and 
narrated each theme. At this stage, we look for overlapping themes. The researchers selected the 
data extracts to be represented in the report, which illustrates vital theme features and creates a 
narrative that provides context to explain their importance.

4.4.6.  PRODUCING THE REPORT.

The final step presents a logical, clear, and concise description of the findings. The report writing 
began with the notes writing, coding, and naming of themes. The thematic analysis process 
is recursive rather than linear. The themes are developed using both narrative descriptions and 
the presentation of data extracts. The themes are presented with adequate context related to the 
research objectives. The following is a synthesized elaboration of the ten themes identified through 
the thematic analysis of interview scripts and verbatim examples of some participants that illustrate 
them.

THEME 1:  DIGITALIZATION AND TECHNOLOGICAL ADVANCEMENT

The interview participants voiced the dominance of digital technologies and technological 
transformations in the business environment. One of the participants states, “ Technology will 
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be the medium of business; it will not be an option but mandatory for businesses to incorporate 
technologies to compete in the marketplace.” Another participant states, “the parallel life created by 
metaverse will challenge regular businesses.” Information, technology, and entrepreneurs’ ability to 
leverage these technological advancements will dominate the new economy. Technology-enabled 
communication will be dominating global workplaces and lives. The industry 4.0 technologies 
(IoT, drones, AI) will spearhead innovations in the economy. The technological developments will 
increase the platform/online economy. The accelerated pace of technological innovations will be a 
driving force of economic growth and productivity.

THEME 2:  WORK FROM HOME (WFH) AND HYBRID WORK STRATEGIES

The pandemic has reinforced the effectiveness of remote working. Though it does not apply to 
all business sectors, there would be specific staff in an organization that can work remotely. One 
participant stated, “ remote work is here to stay.” All participants asserted that considering digital 
transformations, shortened weeks, Work from Home (WFH), Work from Anywhere (WFA), 
Hybrid working, and flexible timings will be tools to attract and retain talent in the marketplace. 
Another respondent stated, “ In my understanding, the new economy will be based in a virtual 
workplace operating with advanced technologies.” The flexible work options will replace the typical 
9 to 5 office hours schedule. People of the future will have more work choices.

THEME 3:  NEW NORMAL-NEW BUSINESS

The world would witness changes in the business structure. These changes will affect sectors of 
the economy differently. Traditional entrepreneurs and organizations will be forced to digitalize to 
compete in the marketplace. Organizational decision-making will be driven by big-data research. 
One participant stated, “ digital adaptations will be the differentiating factor in most businesses.”  
Another participant said, “ employers will face a higher risk of retention and sustainability.” One 
participant had a positive futuristic view and stated, “ there will be increased productivity and 
better job prospects through more advanced emergent technologies.” Flexible work options will 
become an office reality. The increased expectations of the technological world and the ever-
increasing consumerist world will raise mental issues. Some of the risks of the new economy will 
be a high incidence of cyber-attacks, future pandemics, war, IT infrastructure malfunction, and 
climate action failure.

THEME 4:  SUSTAINABILITY, CLIMATE CHANGE & LOW CARBON IMPACT

Businesses must develop technologies that are climate and environmentally friendly. Growth of Eco-
towns, low impact cities, reconnect people with farming, tapping into alternative energy sources. 
Instead of concrete jungles, green spots, gardens must be encouraged. One participant stated, “ the 
world needs more engagements to reduce carbon impact. Contributing money to compensate the 
emissions will not be enough.” Another participant stated, “ real-time innovation that addresses 
human problems is the need of the hour.” The world is moving towards environmental and social 
sustainability. Organizations will be taxed based on emissions. Governments and businesses must 
consider how to align economic and environmental sustainability. 

THEME 5:  UNPREDICTABLE GEOPOLITICAL DEVELOPMENTS
 
Geopolitics will depend on political stability, better international relations, international/national 
conflict and the collaboration between countries. China’s geopolitics will influence other countries’ 
policymaking. Political risk will increase, people will have reduced trust in institutions. Changing 
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politics and changing global political power dynamics will bring about decentralized governmental 
decision-making. 

THEME 6:  NEGATIVE IMPACT MACROECONOMIC VARIABLES

The neck-breaking speed of digital transformation and innovation will increase income inequality. 
Inflationary pressures will rise. Unemployment will increase due to volatile market conditions and 
Industry 4.0.  Most governments have entered a liquidity and lower interest trap. The value of goods 
produced will be lesser than the expenditure. 

THEME 7:  PRECEDENCE OF TECHNICAL AND SOFT SKILLS

Employees and job seekers need to upgrade their technical skills, both basic and advanced, constantly. 
The ability to work with changing technologies will increase the chances of employability. The cycle 
of learn-unlearn-relearn will replace traditional learning pedagogy. Skill-based competency will 
be more in demand. The critical skills reinforced by all the participants are emotional intelligence, 
adaptability, resilience, teamwork, communication skills, and critical thinking. One participant 
added, “global mindset, focus, attentiveness, commercial awareness, self-learning, and ecological 
thinking. The participant also explicitly stated that soft skills are the essential skills of the future. 
Another participant says that “self-learning and lateral thinking will increase” 

THEME 8:  HEIGHTENED STATE OF BUSINESS AWARENESS

All participants strongly voiced that organizations need to be ready to adapt quickly. All employees 
must develop a mindset of adapting to environmental changes and customers’ changing needs. 
Enterprises need to be flexible, fluid, and agile in their working approach. One participant stated 
that enterprises must have a data-driven business model without social bias. 

Figure 1. Macro level thematic map for new economy characteristics.
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Figure 2. Micro level thematic map with a focus on the highlighted themes.
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THEME 9:  INCREASED FOCUS ON EMPLOYEE WELLBEING

Digital transformation has blurred the line between in-person and online working. Action verbs 
like uncertainty, disruptions, change, and fluctuations are increasingly used. Organizations have 
realized that attracting and retaining talent focusing on employee wellbeing will yield tangible and 
sustainable organizations outcomes. One participant says, “employee wellbeing and flexibility will 
take precedence.
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THEME 10:  SLUGGISH DEGLOBALIZATION

Disruptions in the global supply chain will push entrepreneurs to look for suppliers closer to their 
country. Businesses will turn to regionalization due to fear of supply chain breakdown as a result of 
unavoidable and unexpected national and international happenings. One participant had a different 
perspective. He states, “deglobalization is impossible and impractical, regionalization will increase, 
but business economics will fuel globalization.” Another conformity is that deglobalization will 
happen with logistics issues and the inevitable growth of nationalism.
The participants are from various professional backgrounds, and they shared their perspectives on 
the new economy characteristics. The thematic insights of these professionals will alert and prepare 
the managers and youth with analytical inferred unique economic characteristics.

5.  SYNTHESIS OF NEW ECONOMY CHARACTERISTICS

5.1. DIGITALIZATION

For decades, digitalization has been an ongoing process, but COVID-19 has accelerated digital 
transformations. Now technologies have penetrated our work, home, play, and relationship 
spaces in an irreversible manner. Numerous firms have adopted digital business models to sustain 
revenue flows and deliver client solutions without disruptions. There is tremendous potential for 
digital transformations. Mythili et al., (2021a) state that the Indian IT sector has adopted digital 
transformation successfully to weather the COVID-19 storm. Their research further says that 
many companies are hastening the digitalization of their operations to leverage technological 
developments. In the new normal, employment, healthcare, learning, governmental activities, and 
even social interactions will be more digitally dependent. The pace and speed of digitalization 
will vary from industry to industry. The emerging digital technologies like Artificial Intelligence 
(AI), Internet of things (IoT), Blockchain, and 5G infrastructure will dominate the marketplaces. 
Digital innovation and technologies are key drivers to boost new product developments, potential 
to generate breakthroughs in science and research, and boost entrepreneurship. Digitalization also 
brings some challenges like digital security, privacy, consumer protection, and threat to human values 
and relationships. Broadband connectivity will become very important as digital infrastructural 
growth is required to sustain business models. The online survey respondents and the interview 
analysis state that humans will rely more on technologies, including Artificial Intelligence (AI), at 
an accelerated pace. Many employees outside the Information Technology sector will use remote 
interactive technologies like video conferencing or Virtual reality applications. The digitalization 
of businesses will be rampant. The global audience will order products and food online. A large 
percentage of the educational experience will be virtual. People will experience even music more 
virtually. Life will move towards a more enhanced digital experience.

5.2.  EVOLVING WORK PATTERNS - REMOTE/HYBRID WORKING

The outbreak of COVID-19 has resulted in global lockdowns, restrictions, and social distancing 
measures to check the spread of the deadly virus. The changes have impacted millions of people 
and businesses across countries. There were significant repercussions like working from home, 
reduced hours, job loss, and business closure. The lessons learned during the pandemic have altered 
the labor market permanently. The world moved to remote working or working from home almost 
overnight. Before the pandemic in 2017, 8% of the US population worked remotely in 2020. During 
the pandemic, 52% of the US population worked remotely, and 18% worked remotely sometimes. 
In the EU, 36.8% of the people worked remotely (ILO, 2020). In India, many industries took to 
remote workers. In the Indian IT sector, 75% of the top IT companies adopted the novel work from 
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home (WFH) and work from anywhere (WFA) strategy successfully (Mythili et al., 2021a), though 
the world has embraced remote working as it is suitable for organizations in telecommunications, 
information, technology, professionals, business services, and financial services. The pandemic has 
also shown that individuals can perform some traditional jobs online. For example, doctors and 
psychologists are now teleconsulting; Fine arts are taught through video conferencing (Johnston, 
2019). Developed countries can adopt this approach, unlike developing countries, which will 
experience more significant difficulties.
The post-pandemic period will witness a continuation of remote working and other variations 
of remote working. It will continue as employees seem to prefer working from home. Employees 
have enjoyed benefits like work-life balance, more family time, reduced or no commute. Evidence-
based research indicates that firms can benefit from higher productivity, profitability, and employee 
satisfaction. Some challenges associated with remote working are childcare, reduced human 
interaction, cyber security, privacy issues, infrastructure, and employee well-being. Despite these 
challenges, the world will see more remote/hybrid working than in the pre-pandemic years. 
Moreover, the technological advancements in telepresence and augmented reality make remote 
working experiences more real (Baldwin, 2020). Remote working will also save costs as office 
footprint will reduce, and video conferencing will replace office travel. A decentralized form of 
working with a gig economy will be the new form of working (Johnston, 2019). Organizations 
need to take notice of the megatrends reshaping and redefining the world of work with increasing 
flexibility. Thus remote/hybrid working will be a common sight in the corporate world.

5.3.  IN-DEMAND SKILLS

The pandemic has accelerated the pace of digitalization and business disruptions. Coupled with 
this, the increased application of Industry 4.0 technologies has transformed how business is carried 
out. Many jobs will cease to exist, and new jobs will emerge. The study’s research demonstrates 
self-learning, skill up-gradation, and the growth mindset will be essential skills for youth and 
the employed. Digital skill requirements will be at two levels- the first level refers to the ability 
to be technologically savvy, and know-how on working with technologies will be imperative 
for individuals. At the second level, it will be crucial for an individual to learn to handle big 
data, as decision-making will be data-driven in the years to come. Climate change, geopolitical 
developments, Industry 4.0, and the pandemic have caused an unprecedented transformation. The 
most required skills are resilience and adaptability. With an increase in remote working, shortened 
weeks, and lessened human experience, the need for employee wellbeing will take precedence. 
Thus, another critical skill that is required is emotional intelligence. The unfathomable global 
disruptions have taught important lessons. Though the world cannot undermine the need for hard 
skills, the need for essential skills like emotional intelligence, critical thinking, adaptability and 
remote working with heightened state of focus is more vital. Learning will be the critical strategic 
lever for individuals and organizations to keep pace with the dynamic changes.
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Table 6. In-demand Skillset.

Individual skill requirement Organizational skill requirement
Digital literacy Digital capabilities
Data analysis Agility 
Self-learning Strategic thinking
Emotional intelligence Ecological thinking
Critical thinking Empathetic leadership
Problem solving Growth mindset
Digital communication Resilience
Resilience Quick adaptability
Adaptability Global vision

Source: Compiled by authors.

5.4. MACROECONOMIC TRENDS

COVID-19 pandemic caused unparalleled global crisis. Some analysts compare this crisis with 
Global Financial Crisis (GFC) of 2008-09, yet to determine. As of now the pandemic has resulted 
in a big dent in macroeconomic dimensions. The pandemic has impacted the macroeconomic 
dimensions in some ways. The pandemic resulted in variety of consequences like GDP loss, 
tenure of the recession and outcomes of fiscal deficit and debt ratios. With the pandemic, the 
GDP of High-Income Countries (HICs) has been drastically impacted. Compared to GFC, US 
has sanctioned $2 trillion as stimulus package which is 10.7% of GDP. At the end of 2019, fiscal 
deficit of US was 4.5% of GDP. Eurozone’s fiscal deficit was 5.8%, whereas China ended up at 6.4% 
of GDP. A couple outcomes of the pandemic was social distancing & sickness. These outcomes 
resulted in impacting agriculture production; especially labor-intensive crops were more 
susceptible. One third of exporting countries got affected due to pandemic. At the same time 
logistics (both domestic and international) also got disrupted by the pandemic resulting in a rise 
in food prices. These countries suspended exporting contracts and started building their stocks. 
These food supply concerns also resulted in social instability. Overall, the pandemic resulted in 
GDP loss, expansion in health care services, raise in unemployment, increase in poverty, loss of 
human capital, increase in costs, inflation, and social inequalities.

5.5.  CONSUMPTION PATTERNS

With the outbreak of COVID-19, which was considered as a health emergency, life was restricted 
to home with lockdowns. This lifestyle had an impact on psychological, behavioral aspects, health, 
wellbeing, and psychological interventions. This globally spread pandemic and strict lockdown 
rules led to changes in life style, spending patterns, preferences irrespective of race, nation, gender 
and age group. Remembering earlier days of lockdown, the level of anxiety the customers had 
was high and resulted in emptying the shelves of various products like household commodities, 
ready to eat food items and even toilet paper. People spent hours standing in long queues to buy 
the staples. Over a period with continuation of lockdowns and multiple waves of virus spread, a 
lot of changes in consumption patterns were noted. Having restricted life due to lockdowns, the 
spending on e-commerce was very high. US credit & debit card transaction data tells that there was 
20 percent increase in online spending since Jan 2020.  As consumers are restricted to work from 
home and spend time at home, there was an increase of home utilities like home theatres and gym 
products by 28% in US. Post COVID-19, consumer spending revived, particularly on travelling, 
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apparel, dining & sports. Americans began to spend again with 51% of consumers showing interest 
in spending more.  This pandemic encouraged an unexpected level of brand switching in lieu of 
brand loyalty. It was observed that there were a whopping 75 percent of consumers who tried new 
shopping behaviors due to convenience and value of the products. 

5.6.  HEALTH & WELLBEING

COVID-19 pandemic impacted various industries like economy, logistics, software, healthcare, 
transportation, hospitality and tourism. During this period some industries had an advantage like 
e-commerce, online delivery, Pharma and some got completely affected like tourism, transportation, 
logistics, education. The pandemic caused severe damage to human survival and millions of people 
lost life. Knowing the severity and impact of the virus, people have started focusing on health and 
wellbeing. Health has become one of the key areas as we return to new normal. As per analysts, post 
lockdowns, social distancing, health freaks style of approach to fitness got permanently changed. 
With advances in technology, health and wellness space got more crowded during and post 
COVID-19. This pandemic is an example of how a yoga teacher can have millions of customers 
using digital platforms. As per Euromonitor, safety is the latest wellness driver. Regular hand 
washing, wearing a mask for not only protecting from virus but also from pollution, and contactless 
payments to avoid unclean touch and enhanced digital transactions. During and post COVID-19, 
people started leveraging the benefits of technology in healthcare and were more focused towards 
virtual healthcare. More than half of the Americans said that they had virtual doctor consultations 
and surprisingly 89% of them are satisfied. Three quarters of the population expressed their interest 
to manage their healthcare using an app in future. Generally, it is known that diet plays a key role in 
our healthy lifestyle. Two-third of Americans mentioned that they would like to have customized 
diets. (WEF, 2022)

5.7.  DE-GLOBALIZATION

Globalization is a powerful economic force that has opened an easy flow of goods and services. It 
has resulted in the growth of wealth and prosperity in many emerging countries. Despite this, there 
has been a slowdown in globalization since the financial crisis. The critical factors contributing to 
the slowdown are increased neo-mercantile practices or protectionist policies. Since 2009, many 
protectionist preferences have been offered to domestic industries over foreign companies. The 
protectionist policies gained importance during Mr. Donald Trump’s presidency. The US levied 
surcharges on steel and aluminum at the beginning of 2008, and then later in the year, the Trump 
administration announced a tariff of USD 50,000 on Chinese goods (World Bank, 2019). The 
policies have affected trade with other European countries. Many countries imposed retaliatory 
measures - the Euro crisis, the US-China trade war, Brexit, and the pandemic. The COVID-19 
crisis has hit globalization hard (Karabell, 2020). In 2020, 80 countries induced export restrictions 
(WTO, 2020). Evenett (2019) states that policy restrictions currently distort 75% of world trade. 
Some of the factors that contribute to de-globalization are:
1. The pandemic has exposed the risks to the global supply chain (Mythili et al., 2021b). The 
complete shutdown of supplies has forced companies to revisit their regional supplies. 
2. Worldwide protests on globalization are on the increase (Evenett, 2019). 
Though countries cannot reverse globalization, the pandemic has slowed down its pace. 
Governments and entrepreneurs will not stop globalization but will be more aware and conscious 
of their decisions. Regionalization will be an option that will be explored and considered. 
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5.8.  GEO-POLITICAL DEVELOPMENTS

COVID-19 has been less transformative; it has not brought the world any closer. The world nations 
did not cooperate and operate with one common cause. All countries have acted with unilateral 
border closure. Now, multilateralism is under threat (Rodick, 2020). The dynamics of international 
relations have jeopardized the multilateral intentions of countries globally. Some developments 
that have led to the present situation are China’s rise and USA’s withdrawal steps on the geopolitical 
front. There has been a deliberate withdrawal of US troops from Syria, Iraq, and Afghanistan. The 
US has also withdrawn from the Paris Climate Accord and World Health Organization (WHO). 
Unites States, Canada, Mexico Agreement (USCMA) has replaced North American Free Trade 
Agreement (NAFTA). North Korea has been less aggressive. World Health Organization (WHO) 
has weakened. The USA and China rivalry has widened (Dawmawan, 2020). Loong (2020) states 
that China’s changes in foreign policy, increased military spending, and border tensions with 
neighboring India indicate their forceful power assertiveness. Asia Pacific countries intend to 
cultivate a middle path with both USA and China for their economic growth and prosperity. The 
pandemic has also increased the negative perceptions expressed by other nations like Germany, 
Spain, and Italy. These sentiments are also shared by other countries like Australia, Japan, Taiwan, 
the Philippines, and Vietnam. The pandemic also exposed the cracks in European unity. The 
European countries’ perceptions are that each nation-state should have power and control of its 
future (Lannon, 2020). There are many differences between the economically powerful northern 
states and southern and eastern Europe. The EU faces the challenge of maintaining autonomy and 
assertiveness yet wants to remain competitive. Hence, COVID-19 has led to deeper European 
integration. 

5.9.  CLIMATE CHANGE

While the response to COVID-19 pandemic has been stressful and overwhelming to both scientists 
and politicians, there are other crises which have and still are and will always be a threat to humankind. 
The big and most pressing issue facing modern humans is climate change.  Although there is no 
empirical evidence to suggest that climate played a part in the spread of COVID-19, it showed 
how vulnerable and exposed the world is to global threats. Some scholars have loosely connected 
COVID-19 to climate change in relation to increase in pandemics through climate factors such as 
temperature, wind speed and humidity. Xie & Zhu (2020) argue that there is a relationship between 
temperature and COVID-19 and this is based on confirmed cases. Baker, Yang, Vecchi, Metcalf & 
Grenfell (2020) point out that the climate changes provide uncertain changes to the nature of the 
pandemic. However, the study by Fan, Da, Zeng, Zhang, Liu, Jia & Zhang, X. (2020, p.1) carried out 
concluded that “despite the negative effects of heat, we found that rising temperatures induced by 
climate change are unlikely to contain a hypothesized pandemic in the future” 
The literature unravels the emergent changes that are significant after COVID-19. Particular 
attention is given to what has been examined between 2019 and 2021 in relation to the new 
economy. Given that these are projections, there are still gaps in the literature to fully determine 
how the post pandemic world will emerge into a new normal. Although at this stage it is not at all 
that easy to comprehend, there are glimpses of the post pandemic future. What is very clear is that 
after COVID-19 pandemic, almost every aspect life, society and business will never be the same. 
The world will be changed in profound ways, globalization will be questioned, unprecedented 
geopolitical developments and implications, new economic paradigms, and a rise of protectionism 
will emerge.
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6.  DISCUSSION

The results of table 4 indicate the key characteristics of the new economy after COVID-19. Such 
characteristics include digitalization (99%), hybrid work model (96%), skill upgradation by 
employees (93%) and health & personal care (88%). These findings are echoed by Almeida, Santos, 
& Monteiro, 2020; Grzegorczyk, Mariniello, Nurski, & Schraepen, 2021; Manzanedo & Manning, 
2020; Antràs, (2020). In their study, digitalization, hybrid work skills, increased work skills and 
health and personal care are noted as the anticipated characteristics of the new economy. Based on 
the results of table 5, it is observed that many of the respondents (64%) agreed that there would be 
income inequalities after COVID-19. Such insight is in line with the findings of Vitenu-Sackey & 
Barfi (2021). Their study noticed that COVID-19 pandemic has created issues in relation to income 
inequality, poverty, inflation and unemployment. From Post COVID-19 economic patterns table, 
it is noticed that most of the respondents agreed that there is a possibility of permanent change to 
trade and supply chains. This observation is like the findings of  World Bank, 2020. As per the World 
Bank’s observation, the pandemic included a permanent damage on the global economy resulting 
in lesser investment, fragmentation of global supply services and limitations of trade connections.
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7.  CONCLUSION

The study adopted a mixed methodology, and both qualitative and quantitative analysis was used 
to explore 126 online survey responses, 16 semi-structured interviews, and comprehensive desk 
research. The researchers assessed twelve new economic characteristics; the respondents agreement 
varied from 52% to 99%. The researchers supported the three hypotheses through chi- square 
analysis. The hypotheses testing revealed no differences in the perception across the sectors and 
multiple levels of management.  However, differences of perception were observed among top-
level employees of public and private sector. The interview scripts were analyzed using content and 
thematic analysis. The content analysis highlighted the features of digitalization, economic change, 
remote working, skills upgrading, and sustainability. The thematic analysis ushered 11 themes 
that describe the paradigm shift. A quantitative and qualitative synthesis led to post COVID-19 
dominant and latent characteristics of the new economic paradigm. The results of this study are akin 
to such other findings. The identified features will better prepare the organizations and individuals 
for the future. The research also shares insights and tactics for leveraging the developments and 
maneuvering the risks of the new economic paradigm. However, the study has some limitations. 
Three noted limitations affected this study. The first issue was that though our respondents and 
interview participants were entrepreneurs, economists, professors, and employees, we failed to 
include government officials. All the officials approached refused to give the public their opinion 
due to confidentiality issues. A Second limitation was that the new economic paradigm is a novel 
research area; hence there could still be gaps in the knowledge base that need to be addressed.  The 
third limitation is the sample size might influence the conclusions. In the future, Scholars could 
reinforce the results by including other sections of society like government officials and heads of 
state. The dominance of the characteristics could vary across world regions. Additionally, research 
on comparative studies could shed light on similarities and dissimilarities in the new economy 
paradigm across countries.
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ABSTRACT

Today, together with the recognition of the tourism industry as one of the 
priorities in the economy of Ukraine, quite active and effective activities have 
been launched to build a structure of prerequisites for achieving the most 
effective level of its functioning. At the same time, we understand that to 
achieve the most successful functioning of the market of tourist services, it is 
necessary to initiate efforts to overcome the economic crisis and stop military 
events in Ukraine. We can witness that the market of needs services is becoming 
increasingly important as a mandatory component in the languages of modern 
market relations. The tourism industry is a leading field of activity in many 
countries worldwide. Its development allows you to actively use the most popular 
and valuable natural resources, ensure job creation, significantly improve the 
economic, environmental, and social situation, and expand investment space. 
In Ukraine, the sphere of tourist services has not yet taken its rightful place in 
services and the economy in general. Therefore, there is a need to substantiate 
various processes implemented in tourism services at the scientific level, with 
due regard for national and regional market realities, both in the market and its 
economic and social situation. An important aspect is also the socio-economic 
development of the state's regions, which reflects the continuity and stability 
of regional tourism markets. Among the many problems facing the balanced 
development of regional tourism, markets ensure the appropriate level of their 
competitiveness, both between each other and internationally. In our country, 
tourism began to gain its development at the whole level not so long ago 
because it did not have a total base for its formation. At the same time, forming 
a significant share of state, regional, and local budgets and being a necessary 
"plane" of market circulation, problems in regulating tourism in the regions are 
the focus of research while forming further and important competing principles. 
Therefore, today, we need to implement our study by rating the indicators of 
infrastructural development of the Western regional market of tourist services 
in Ukraine.

Keywords: market infrastructure, rating, western region, tourist market, tourist 
service.

1.  INTRODUCTION

With the recognition of tourism as one of the priority sectors of the economy, the state began 
active work to create the preconditions for the further successful functioning of this industry in 
Ukraine. However, for the tourism services market to function successfully, efforts must first be 
stepped up to overcome the country’s economic crisis and end hostilities. Today, the market of 
tourist services is becoming an increasingly important component in modern market relations. 
Tourism is a leading field of activity in many countries worldwide, as its development provides an 
opportunity to use the most valuable natural resources in the economy, create new jobs, intensify 
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investment activities, and improve the environmental and socio-economic situation. In Ukraine, 
tourism has not taken a leading place in the structure of the economy and services. Therefore, 
there is a need for scientific substantiation of the processes in this area, considering the realities of 
both the market and the socio-economic situation. An essential part of the functioning of socio-
economic development of the regions of Ukraine is the stable and uninterrupted functioning of 
regional tourism markets. Among the many problems facing regional tourism markets are ensuring 
competitiveness, creating a comfortable institutional environment, and regulating infrastructure 
development. In Ukraine, tourism began to develop not so long ago, without its development base. 
Nevertheless, forming a significant part of local, regional, and state budgets and being an essential 
area of market circulation, the regulation of tourism in the region is at the epicenter of research, 
forming other competing principles. Therefore, there is a need for research by rating the indicators 
of infrastructural development of the Western regional market of tourist services in Ukraine.

2.  LITERATURE REVIEW

To explore the above issues, it is necessary to define the concept of the regional market for tourism 
services and improve existing approaches to the definition of “regional market for tourism services” 
by other scientists and scholars – for example, N. Fomenko, K. Pavlov, О. Pavlova, V. Zatserkovnyi, 
O. Syrotkina, in his works, expresses the concept of a “regional market of tourist services” as a socio-
economic system with a high level of self-regulation, which focuses on the complete interaction 
between the production, marketing,, and consumption of tourism products (Fomenko, 2007; Horal 
et al., 2021; Kupchak et al., 2020; Pavlov et al., 2021; Syrotkina et al., 2020; Zatserkovnyi et al., 
2020).
According to researcher O. Rogova, the regional market of tourist services is a commodity market, 
the boundaries of which cover some parts of regions and regions. Other experts, L. Cherchyk and 
Z. Gerasymchuk, K. Pavlov, believe that the regional market of tourist services is a market that 
can be considered as an open system, which is associated with many other ranks and economic 
complex of several territories or regions. (Cherchyk, 2006; Gerasymchuk et al., 2007; Pavlov, 2019; 
Rogova, 2013).
We find a new approach in the works of T. Pavlyuk, L. Akimova, A. Yakymchuk, according to 
which the “regional market of tourist services” is a place where there is competition and constant 
interaction between producers and consumers of tourist services (Akimova et al., 2020; Pavlyuk, 
2017; Yakymchuk et al., 2019).
In our opinion, the “regional market of tourist services” is a set of specific regions or oblasts, the 
mechanism of formation of which is influenced by several indicators of infrastructural development: 
population, wages, number of tourism entities, availability of tourist resources and, of course, state, 
and local authorities that shape state policy in the field of tourism. 
Thus, the regional market of tourist services is a substantial socio-economic system, which is 
constantly associated with the production of the tourist product, their sale, and consumption of 
tourist services within one or more territories.

3.  FORMING THE PURPOSE OF THE ARTICLE

Rating of the level of infrastructure development of the western regional market of tourist services 
of Ukraine to determine the level of its competitiveness.

4.  METHODOLOGY

Baseline data for ranking regional tourism services markets in the Western region of Ukraine, 
Volyn, Lviv, Rivne, and Ternopil regions (administrative units) were obtained because of statistical 
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processing of information by the State Statistics Service of Ukraine, Ministry of Finance of Ukraine, 
Ministry of Economic Development of Ukraine, Ministry of Infrastructure of Ukraine, Ministry of 
Social Policy, Ministry of Development of Communities and Territories of Ukraine, etc.
We took as a basis 4 leading indicators that reflect the infrastructural development within the 
western regional market of tourist services: the number of people who were served by tour operators 
and travel agents in the regions; the number of collective accommodations by region; the number 
of sanatoriums and health facilities in the Volyn region by region; the number of children’s health 
and recreation facilities that worked in the summer in the regions.
For unambiguous comparison with each other, each of the indicators (xj) must be normalized 
(unified), i.e., reduced to the interval 0≤xj≤1, and xj = 1 corresponds to the best values of this 
indicator, and xj = 0 - its worst value, where xj - normalized value. This value will be called the 
indicator of the primary indicator xj.
After normalization of the values of each of the given system of primary indicators, the integral 
index of this system is calculated as the sum of normalized values with certain weights (the same): 

           (1)

Where: kj - weighting factors that determine the degree of contribution of the j-th indicator in the 
integrated index of the i-th peri od, xij - normalized values of xij.
The specified integral indicator “I” is equal to “1” when all xij acquires the “best” or optimal values, 
and “0” if all indicators acquire the “worst.”
In this case, among all the values of statistical data on changes in time of a given indicator, we find 
the minimum xmin maximum xmax value and then perform normalization by formula (2): 

                 (2)

Where:  , and n - is the number of statistics (sample length) or time series points.
Calculations, including establishing relationships between different parameters, analysis of various 
statistical source data, intermediate and results, and the graphical representation of these results, 
are performed in MS Excel.

5.  RESULTS

First, to make the research more objective, it is necessary to rate the indicators of infrastructural 
development of the Western Regional Market of Tourist Services of Ukraine (WRMTS). According 
to our beliefs, the WRMTS covers 4 regions (administrative units): Volyn, Ternopil, Lviv, and Rivne 
(Fig. 1).
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Figure 1. Territorial map of the Western regional market of tourist services on 01.01.202.

Source: developed by authors based on (State Statistics Service of Ukraine, Lviv, Rivne, Ternopil, Volyn region).

Figure 1. shows four areas that, in our study, are part of WRMTS. We chose this correspondence of 
oblasts because they are very similar in their physical and geographical location, cross-border and 
economic position. 
This combination of tangential regions to the Volyn region is the most understandable and 
compatible. With the help of this study, we will form a rating of indicators of infrastructural 
development of the Western regional market of tourist services. We will be able to determine the 
most optimal area for the effective development of tourism. 
To rank the indicators of infrastructural development of WRMTS, we will first analyze the average 
salary in the region for the period 2016-2020. In the Volyn region in 2016, the average salary was - 
2721.0 thousand UAH, in 2017 - 3291.0 thousand UAH, in 2018 - 4047.0 thousand UAH, in 2019 
- 5849.0 thousand UAH, in 2020 - UAH 7,324.0 thousand. And in 2020 - UAH 8,382.0 thousand 
(Table 1).

Table 1. Average wages by regions of the Western region for the period 2016-2021, thousand 
UAH.

№ Administrative region 2016 2017 2018 2019 2020 2021
1 Volyn region 2721,0 3291,0 4047,0 5849,0 7324,0 8382,0
2 Rivne region 2978,0 3468,0 4243,0 5861,0 7279,0 9446,0
3 Ternopil region 2527,0 2994,0 3695,0 5552,0 6969,0 8183,0
4 Lviv region 2961,0 3646,0 4559,0 6391,0 8001,0 9043,78
Source: developed by authors based on (State Statistics Service of Ukraine, Lviv, Rivne, Ternopil, Volyn region).

According to the Main Department of Statistics of Ukraine in the Volyn region, the population in 
2016 was 1038.6 thousand people, in 2017 - 1040.2 thousand people, in 2018 - 1039.9 thousand 
people, in 2019 - 1038.2 thousand people, in 2020 - 10351.0 thousand people, The highest-paid was 
the work of workers to assemble furniture and various vehicles and equipment. The actual wage 
index was 109.2% (Table 2). 
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Table 2. Population by regions of the Western region for the period 2016-2020, thousand people.

№ Administrative region 2015 2016 2017 2018 2019 2020
1 Volyn region 1038,6 1040,2 1039,9 1038,2 1035,7 1032,6
2 Rivne region 1158,8 1161,2 1161,8 1162,7 1160,6 1157,3
3 Ternopil region 1073,3 1069,9 1065,7 1059, 1052,3 1045,9
4 Lviv region 2538,4 2537,8 2534,2 2534,0 2529,6 2522,0
Source: developed by authors based on (State Statistics Service of Ukraine, Lviv, Rivne, Ternopil, Volyn region).

The number of people served by tour operators and travel agents in the Volyn region in 2016 was 
14593 thousand people; in 2017, it was served - 15620 thousand people, in 2018 - 26526 thousand 
people, in 2019 - 17047 thousand people. In total, in 2020, tour operators and travel agents served 
21,807,000 people, including 448 foreigners, 5,963 domestic tourists, and 15,396 outbound tourists 
(Table 3). 

Table 3. The number of persons who were served by tour operators and travel agents in the Volyn 
region for the period 2016-2020, persons.

№ Indicator 2016 2017 2018 2019 2020
1 Total 14593 15620 26526 17047 21807
2 including incoming tourists 349 645 486 679 448
3 including outbound tourists 8073 9327 19446 12429 15396
4 including domestic tourists 6171 5648 6594 3939 5963

Source: developed by authors based on (State Statistics Service of Ukraine, Volyn region).

For example, in the Volyn region, as of 2016, the number of collective accommodation facilities 
was 138 units, in 2017 - 139 units, in 2018 - 137 units, in 2019 - 131 units, and in 2020 the number 
of collective accommodation facilities accommodation in the Volyn region was - 72 units, and the 
number of places in them - 3684 units (Table 4). 

Table 4. The number of communal accommodation facilities in the Volyn region for 2016-2020.

№ Indicator 2016 2017 2018 2019 2020

1 Number of collective accommodation 
facilities 138 139 137 131 72

2 Number of places in collective 
accommodation facilities 6177 6205 6293 6135 3684

3 Number of persons who were in 
collective accommodation facilities 108129 112480 117455 124937 55740

Source: developed by authors based on (State Statistics Service of Ukraine, Volyn region).

At the same time, the number of hotels and similar accommodation was 16 units. Moreover, other 
means of accommodation there were - 56 units.
In 2016, the number of sanatoriums and health facilities in the Volyn region was 7 units, in 2017 - 7 
units, in 2018 - 6 units. In 2019, there were only 6 inpatient sanatoriums and boarding houses in the 
Volyn region, specializing in the treatment of tourists, and 66 recreation centers with 2,500 places 
in them (Table 5). Sanatoriums of the region are located quite unevenly. They are concentrated in 
suburban (1), forest (2), and lake-forest zones (2), where there is a concentration of medical and 
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health resources. Over the last 20 years, there has been a trend when based on sanatoriums; health 
function is gradually displacing the therapeutic and functioning in combination with entertainment 
and cultural and cognitive recreation.

Table 5. The number of sanatoriums and health facilities in the Volyn region for 2016-2020.

№ Type of institution 2016 2017 2018 2019 2020
1 Sanatoriums and boarding houses with 

treatment 7 7 6 6 5

2 Sanatoriums 1 - - - -
3 Holiday houses and boarding houses 1 1 1 1 1
4 Bases and other recreation facilities 65 65 69 66 66

Source: developed by authors based on (State Statistics Service of Ukraine, Volyn region).

We consider medical and health tourism to be one of the most promising types of tourism for 
the Volyn region. Provision of medical and health services is carried out based on sanatoriums or 
specialized clinics (outside the state medical care) at the initiative of tourists.
As you can see from the table. 5, over the last five years, the number of sanatoriums has decreased 
from seven to five. In 2018, the sanatorium for mothers and children “Turia” (Kovel) was reorganized. 
The property complex of the sanatorium was transferred to the balance of the regional lyceum with 
enhanced military and physical training. As of 2021, projects are underway to reorganize the Volyn 
Regional Sanatorium “Zhorany” (village Zhorany).
“Regional anti-tuberculosis sanatorium for adults” (Kolka village). The first is planned to be 
reorganized by joining the Volyn regional sanatorium “Forest Song”; the second is reorganized by 
joining the regional physio pulmonology center.  
The number of children’s health and recreation facilities that operated in the summer in the Volyn 
region in 2016 was 552 units; in 2017, there were 209, in 2018 - 178 units, in 2019 - 195 units, and 
in 2020 it was 200 units, the number of places in them - 1962 units, and the number of children who 
were in institutions were 21,238 people (Table 6).

Table 6. Number of children’s health and recreation facilities that worked in the summer in the 
Volyn region.

Year Number of institutions, 
units They have places, units Number of children in 

institutions, persons
2016 552 2446 47367
2017 209 2576 20438
2018 178 1787 19621
2019 195 2179 21693
2020 200 1962 21238

Source: developed by authors based on (State Statistics Service of Ukraine, Volyn region).

We observe a slightly different situation in the Lviv region. According to the Main Department of 
Statistics in the Lviv region, as of 2016, the population reached 2538,4 thousand people, in 2017 – 
2537,8 thousand people, in 2018 – 2534,2 thousand people, in 2019 – 2534,0 thousand people, and 
in 2020, the population was 2522,0 thousand people (Table 2). 
According to the data obtained during the study, the level of average wages in the Lviv region for 
2016 amounted to 2961.0 thousand UAH, for 2017 - 3646.0 thousand UAH, for 2018 - 4559.0 
thousand UAH, for 2019 - 6391.0 thousand UAH, for 2020 - 8001.0 thousand UAH. and for 2020 
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the average salary was 9043, 78 thousand UAH. 
The number of tourists in the Lviv region who were served by tour operators and travel agents in 
2016 reached 92,128 people, in 2017 - 112,472 people, in 2018 - 181,827 people, in 2019 - 1,751,550 
and 2020 - 182,255 people, including 7617 persons were served incoming tourists, 112757 persons 
- outgoing tourists and 61881 persons - domestic tourists (Table 7). 

Table 7. Number of persons who were served by tour operators and travel agents in the Lviv 
region for the period 2016-2020, persons.

№ Indicator 2016 2017 2018 2019 2020
1 Total 92128 112472 181827 175150 182255
2 including incoming tourists 2017 3057 8370 6042 7617
3 including outbound tourists 61465 60830 74877 82653 112757
4 including domestic tourists 28648 48585 98580 86455 61881

Source: developed by authors based on (State Statistics Service of Ukraine, Lviv region).

The number of communal accommodation facilities in 2016 was 340 units, in 2017 - 331 units, 
in 2018 - 343 units, in 2019 - 337 units, and in 2020 their number reached 129 institutions and 
the number of places in which there were 13191 units. The total number of hotels and similar 
accommodations was 104 and 25 others (Table 8). 

Table 8. The number of communal accommodation facilities in the Lviv region for 2016-2020.

№ Indicator 2016 2017 2018 2019 2020

1 Number of collective accommodation 
facilities 340 331 343 337 129

2 Number of places in collective 
accommodation facilities 32746 33626 30869 32927 13191

3 Number of persons who were in 
collective accommodation facilities 620007 715333 861250 987866 572159

Source: developed by authors based on (State Statistics Service of Ukraine, Lviv region).

Lviv region has significant potential for the development of health tourism. On the region’s 
territory, there are all kinds of resources (balneological, mud, climatic), which are necessary for 
the functioning of institutions for the provision of sanatorium services. The availability of various 
recreational resources attracts this region to develop the tourism sector of the economy. In general, 
the region remains the leader in the number of sanatoriums among the regions of the Western 
region. As of 2019, there were 60 such institutions, of which 42 were sanatoriums and boarding 
houses with treatment, 4 - houses and boarding houses with rest, bases, and other recreation 
facilities with a medical and health profile (Table 9).
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Table 9. The number of sanatoriums and health facilities in the Lviv region for 2016-2020.

№ Indicator 2016 2017 2018 2019 2020

1 Sanatoriums and boarding houses with 
treatment 48 45 40 42 -

2 Sanatoriums 4 - - - -
3 Holiday houses and boarding houses 3 4 4 4 -
4 Bases and other recreation facilities 12 9 12 14 -

Source: developed by authors based on (State Statistics Service of Ukraine, Lviv region).

The number of children’s health and recreation facilities that operated in the summer in the Lviv 
region in 2016 was - 579 units, in 2017 - 115 units, in 2018 - 116 units, in 2019 - 238 units. Moreover, 
in 2020, there were 245 units, of which there were 1947 places, the number of children who were in 
institutions was 19593 people (Table 10). 

Table 10. Number of children’s health and recreation facilities that worked in the summer in the 
Lviv region.

Year Number of 
institutions, units They have places, units Number of children in institutions, 

persons
2016 579 2937 61448
2017 115 2800 15200
2018 116 2518 14099
2019 238 1997 20299
2020 245 1947 19593

Source: developed by authors based on (State Statistics Service of Ukraine, Lviv region).

According to the Main Department of Statistics in the Rivne region, in 2016, the population was 
1158.8 thousand people, in 2017 - 1161.2 thousand people, in 2018 - 1161.8 thousand people, in 
2019 - 1162 thousand. Persons, in 2020 - 1160.6 thousand people, and January-August 2020, the 
population reached 1157.3 thousand. 
The average level of wages in the Rivne region in 2016 amounted to 2978.0 thousand UAH, in 
2017 - 3468.0 thousand UAH, in 2018 - 4243.0 thousand UAH, in 2019 - 5861 thousand UAH., in 
2020 - 7279.0 thousand UAH, and 2020 - 9446.0 thousand UAH. (Table 1). Real wages, considering 
changes in consumer prices in July 2020, amounted to 102.8%. 
The total number of tourists served by tour operators and tour agents in 2016 the population was 
8936 thousand people; in 2017 - 6640 thousand people, in 2018 - 9022 thousand people, in 2019 - 
11168 thousand people. In 2020, the number of such persons was 22027 thousand people. Of this 
number, 20,347 inbound tourists and 1,680,000 domestic tourists were served (Table 11). 
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Table 11. Number of persons who were served by tour operators and travel agents in the Rivne 
region for the period 2016-2020, thousand people.

№ Indicator 2016 2017 2018 2019 2020
1 Total 8936 6640 9022 11168 22027

2 including incoming 
tourists - - - - -

3 including outbound 
tourists 7502 5403 7572 9833 20347

4 including domestic 
tourists 1434 1236 1450 1335 1680

Source: developed by authors based on (State Statistics Service of Ukraine, Rivne region).

The number of communal accommodation facilities in 2016 was 65 units, in 2017 - 59 units, in 
2018 - 58 units, in 2019 - 52 units. In 2020, their number was 17 units, and the total number of beds 
in collective accommodation facilities was 1,557 units. (Table 12). There were 15 hotels, similar 
accommodation facilities, and other accommodation facilities - only 2 units. 

Table 12. The number of communal accommodation facilities in the Rivne region for 2016-2020.

№ Indicator 2016 2017 2018 2019 2020

1 Number of collective accommodation 
facilities 65 59 58 52 17

2 Number of places in collective 
accommodation facilities 4220 3873 4060 3798 1557

3 Number of persons who were in 
collective accommodation facilities 131024 119363 116852 98798 39470

Source: developed by authors based on (State Statistics Service of Ukraine, Rivne region).

The network of sanatoriums and health resorts of the Rivne region in 2020 amounted to eleven 
institutions: eight sanatoriums (including two sanatoriums) and three recreation facilities with 
health profiles (Table 13). Compared to 2016–2020, their number decreased by one. 

Table 13. The number of sanatoriums and health facilities in the Rivne region for 2016-2020.

№ Type of institution 2016 2017 2018 2019 2020

1 Sanatoriums and boarding houses with 
treatment 7 6 6 6 -

2 Sanatoriums 3 2 2 2 -
3 Holiday houses and boarding houses - - - - -
4 Bases and other recreation facilities 5 5 5 3 -

Source: developed by authors based on (State Statistics Service of Ukraine, Rivne region).

According to Table 14, we can trace the number of children’s health and recreation facilities that 
operated in the summer in the Rivne region for 2016-2020. Thus, as of 2016, there were 571 units, 
in 2017 - 207 units, in 2018 - 188 units, in 2019 - 234 units, and in 2020 their number decreased to 
146 units. The total number of children who recovered in such institutions was 17,459.  
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Table 14. Number of children’s health and recreation facilities that worked in the summer in the 
Rivne region.

Year Number of institutions, 
units

They have places, 
units.

Number of children in 
institutions, persons

2016 571 2070 60677
2017 207 1980 23958
2018 188 1930 20016
2019 234 1630 26265
2020 146 980 17459

Source: developed by authors based on (State Statistics Service of Ukraine, Rivne region).

According to the Main Department of Statistics in the Ternopil region, the population in 2016 was 
- 1073.3 thousand people, in 2017 - 1069.9 thousand people, in 2018 - 1065.7 thousand people, in 
2019 - 1059, 0 thousand people, for 2020 - 1052.3 thousand people and 2020 - 1045.9 thousand 
people.
Wages in the Ternopil region in 2016 amounted to 2527.0 thousand UAH, in 2017 - 2994, 0 thousand 
UAH, in 2018 - 3695, 0 thousand UAH, in 2019 the average salary was 5552 thousand UAH, for 
2020 the average salary reached 6969.0 thousand UAH, and for 2020 - 8183, 0 thousand UAH. 
An essential indicator of the development of organized tourism is the volume of tourist flows. In 
the table. 2.19 presents the number of tourists served by tourism entities of the Ternopil region for 
2016-2020. In terms of tourists, the Ternopil region flows significantly ahead of Volyn and Rivne 
regions but lags behind Lviv. The subjects of tourist activity of Ternopil region in 2016 served - 9066 
people, in 2017 - 6668 people, in 2018 - 7536 people, in 2019 - 9558 thousand people, and 2020 - 
13103 thousand people. 9485 thousand outbound tourists and 3618 domestic tourists (Table 15). 

Table 15. Number of persons who were served by tour operators and travel agents in the Ternopil 
region for the period 2016-2020, persons.

№ Indicator 2016 2017 2018 2019 2020
1 Total 9066 6668 7536 9558 13103
2 including incoming tourists - 55 - - -
3 including outbound tourists 4691 4970 5601 7526 9485
4 including domestic tourists 4375 1643 1935 2032 3618

Source: developed by authors based on (State Statistics Service of Ukraine, Ternopil region).

In the Ternopil region in 2016, the total number of collective accommodation facilities was 70 units, 
in 2017 - 68 units, in 2018 - 70 units, in 2019 - 66 units, and 2020 - 14 units, and the total number of 
beds. seats in them were - 1267 units. (Table 16). There were 10 hotels and similar accommodation 
facilities; only 4 other accommodation facilities.  
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Table 16. The number of communal accommodation facilities in the Ternopil region for 2016-
2020.

№ Indicator 2016 2017 2018 2019 2020

1 Number of collective accommodation 
facilities 70 68 70 66 14

2 Number of places in collective 
accommodation facilities 4074 4324 4613 4077 1267

3 Number of persons who were in collective 
accommodation facilities 126337 138435 210770 125262 46103

Source: developed by authors based on (State Statistics Service of Ukraine, Ternopil region).

In 2016, there were 7 sanatoriums in the Ternopil region. According to the functioning of the 
sanatoriums, sanatoriums with treatment are approaching. There were 2 of them in the region as 
of 2016, and none in 2020. In addition, there are 2 recreation facilities with a medical profile (Table 
17). 

Table 17. Number of sanatoriums and health resorts of Ternopil region for the period 2016-2020.

№ Type of institution 2016 2017 2018 2019 2020

1 Sanatoriums and boarding houses with 
treatment 8 8 8 7 -

2 Sanatoriums 2 1 1 - -
3 Holiday houses and boarding houses - - - - -
4 Bases and other recreation facilities 2 2 2 2 -

Source: developed by authors based on (State Statistics Service of Ukraine, Ternopil region).

According to Table 18, we can trace the number of children’s health and recreation facilities in the 
summer in the Ternopil region. 
In 2016, their number was 184 units; in 2017 - 85 units; in 2018 - 83 units; in 2019 - 89 units; and 
2020 - the number of children’s health and recreation facilities was 89 units. At the same time, the 
total number of places reached 1277, and the number of children who recovered in such institutions 
in 2020 was 5456 people. 

Table 18. Number of children’s health and recreation facilities that worked in the summer in the 
Ternopil region.

Year Number of institutions, 
units They have places, units. Number of children in 

institutions, persons
2016 184 2304 13485
2017 85 2077 6171
2018 83 1768 5880
2019 89 1749 5993
2020 89 1277 5456

Source: developed by authors based on (State Statistics Service of Ukraine, Ternopil region).

Based on the results of the analysis of infrastructural development of the Western regional market 
of tourist services (including population, average wages, number of tourists served, number of 
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communal facilities, number of hotels and similar accommodation, and number of stationary 
sanatoriums and recreation centers), the region’s regions are rated (Table 19). 
The arithmetic means the value of all the above indicators made it possible to derive an integrated 
ranking position of each region. Thus, the Lviv region is the highest rating position (№1) among 
the indicators of infrastructural development. After all, the number of tourists in 2020, who travel 
agencies and tour operators serve, is 182,255 people. The number of communal facilities, hotels, 
and other accommodation facilities is also higher than in the relevant areas of the Western Regional 
Market of Tourist Services. Therefore, according to the rating method, we will assign the brightest 
color in the table to the Lviv region, and then, as it decreases, we will trace the rating of the regions 
in the tabular format.
The Volyn region occupies the following position (№2) because for a smaller population and 
lower average wages, the number of tourists served is 21807 thousand people, and the number of 
collective accommodation and hotels is also higher than the Rivne region. Therefore, the Rivne 
region occupies a position under № 3. Ternopil region with the lowest socio-economic activity 
ranks last among the regions of the Western regional market of tourist services.
 

Table 19. Generalized indicator of research of infrastructural development of the Western 
regional market of tourist services.

Administrative region Rating position
Lviv region 1

Volyn region 2
Rivne region 3

Ternopil region 4
 Source: Author’s calculation.

For a complete study, we defined the regional market of tourist services concept and united 4 
regions (administrative units): Volyn, Rivne, Lviv, and Ternopil in the Western regional tourist 
market of Ukraine. The following indicators characterized each region: population, average wages, 
number of tourists served, number of communal facilities, number of hotels and similar recreation 
facilities, number of sanatoriums and recreation centers. The research was conducted using data 
from each region’s Main Department of Statistics. They drew a drawing and determined the most 
optimal area for developing the market of tourist services. Next, they built a table, where the colors 
depicted the areas in their position.
Lviv region took 1st place, Volyn region - 2, Rivne region - 3, and Ternopil region - 4. That is, 
the Lviv region received the highest score. Those oblasts that have taken the lowest level in the 
ranking of oblasts should pay attention to local regulation and improve their tourism potential, 
using various development strategies and modernization projects. 
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6.  DISCUSSION AND CONCLUSION

The territorial map of the Western regional market of tourist services is based on the rating of 
oblasts (Volyn, Rivne, Lviv, and Ternopil oblasts), taking into account indicators of infrastructural 
development: population, average salary, number of tourists served by tourism entities, availability 
hotels, communal accommodation facilities, sanatoriums, and medical recreation centers. As a 
result of the study, it was found that the Lviv region occupies the highest rating position on the 
impact of infrastructure development indicators. After all, the number of tourists in 2020, who 
travel agencies and tour operators serve, is 182,255 people. The number of communal facilities, 
hotels, and other accommodation facilities is also higher than in the relevant areas of the Western 
Regional Market of Tourist Services. To modernize and stimulate the development of the tourism 
industry in oblasts that received low marks in the Western Ukrainian regional market ranking of 
tourism services, it is necessary to identify priority areas and find tourism projects and development 
strategies that would be best in a particular region. 
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ABSTRACT

Changes in the production system are always good information, because when 
there are changes, then there are production and processes. Errors or incorrect 
implementation of the change may occur with the implementation of these 
changes. Eliminating errors is one of the top priorities of any company that wants 
to achieve its quality goals. 
This paper describes the process by which a change request was implemented 
incorrectly and its consequences. the aim is to avoid the incorrect implementation 
of changes. The paper also presents how to suppress the implementation process 
and the steps followed to discover errors. Researching the methodology shows 
that there are frequent errors in the   process of implementing changes to easily 
products or services, but there  are also many ways to solve them. Advanced 
technology helps to discover  them and remove them in the best possible way.
In conclusion, the paper, decided that it is important that the changes brought 
in the process are carefully monitored and that there is a traceability of the 
information that is related to the change.

Keywords: Production system, Internal Coordination, Local Coordination, 
regularly meetings, Human Errors, Change description, Engineering Change 
Request.

1.  INTRODUCTION

The automotive industry is transforming as innovative technology, shifting business models and 
changing driver behaviors impact the way cars are designed and built. Innovative technology is 
increasing the complexity of car designs, while rising adoption of ride sharing services are pushing 
the limits on product reliability and “zero failure” safety and security, as cars must withstand 
multiple drivers and longer driving times (Thompson, 2020).
The presented paper described the process of Engineering Change Request and the flow from 
creation till implementation. This analysis was made in a company with activity domain in 
Automotive industry and which make production series for car parts.
Because not always the process is correct then can appear errors. These errors can cause problems 
and problems like these can affect the customer. From this reason was started this analysis and this 
topic is still open in company.
A core principle in company is the removal of problems within an operation.  And in any business, 
one of the heaviest drains on profitability is waste. The problems can come in the form of time, 
material, and labor.  But it may also be related to the utilization of skill sets as well as poor planning 
(Gay, 2016). 
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In today’s manufacturing environment, different parts manufactured in-house and bought from 
suppliers are often assembled into a finished product. Competition has made it very important 
for companies to deliver a customized product on a promised date (Asamoah-Barnieh, Smedberg, 
2009).
As stated by Mannan and Ferdousi (2007) “the key to competing in the international marketplace is 
to simultaneously improve both quality and productivity on continual basis.” In today’s competitive 
and changing business world, lean production philosophy has brought changes in management 
practices to improve customer satisfaction as well as organizational effectiveness and efficiency 
(Karim, Kazi, 2013; Ferdousi and Ahmed, 2009). Customers are now demanding a wide variety of 
products at a lower cost but with fast delivery (Ferdousi and Ahmed, 2009). They also expect more 
innovative products at competitive price as customers have more opportunities to choose from a 
variety of products.
The aim of this work paper is to describe and relate a case when an Engineering Change Request 
was wrong implemented in production system. Also, the work paper presents the best way for 
avoid these cases. 
For presented work paper I was involved in implementation process, and I met cases when an 
Engineering Change Request was wrong implemented. Because I am part of Product Data 
Management department, I am involved in this process and always the attention is very important. 
The data accuracy must be a priority in implementation process of Engineering Change in 
production system.

1.  METHODS

Organizational change happens every day as a matter of course. The challenge lies in instituting 
and managing manufactured change in a deliberate and focused direction, and within a specified 
timeframe (Dickson, 2020).
A change initiative can be any attempt to initiate organizational change - from new products on the 
market to changes in workflows. Change initiatives require management - however, not all change 
management initiatives are successful. Most probably you have had the chance to see some of these 
initiatives fail firsthand (Nini, 2020).
The change process is started when appear a new idea for optimization any products or processes. 
This idea will explain in an Engineering Change Request. The process for Engineering Change 
Request is standard for each type of change, the difference is only the type of flow. This can be 
correction, when the change will change something in text documents or a minor change which 
does not affect fit, form or function of the product. In this type of flow will be involved only the 
initiator and the manager of initiator. Another type of flow can be engineering change. In this flow, 
regularly, is involved also the customer. In this type of flow will be involved also all responsible 
persons from affected department. This means that the new change will affect one product or one 
process.  This is the longest type of flow. And the last type of flow is simplified flow. This flow looks 
like correction flow but can be involved also responsible persons from affected departments (Pop, 
2021b). 
With an Engineering Change Request, the change is described and approved by all involved 
persons and departments. The Engineering Change Request will go through from different steps 
and in the end will be implemented in production system. This step is proceeded by Product Data 
Management Department. They are specialized in implementation of the changes in production 
system. 
For a correct implementation, in production system, the Product Data Management Department 
need a correct and detailed change description. 
The change description is one of the most important field from Engineering Change Request. For 
this reason, is very important that this will be correctly completed. The change description also 
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presents a standard structure which must be followed. The first step will be to select if the change 
is minor change or if the change will affect some special characteristics, or if is necessary that 
to be added additional approvers. Further will be mentioned a short description for change. It is 
something like a brief description and will be used when the Engineering Change Request will 
be implemented in production system. With this brief description will be easier to know what is 
changed by the Engineering Change Request. 
The next step will mention if exist another Engineering Change Request which can affect the actual 
change. Normally this point is marked with no but exist some cases when exist another change who 
depend on the actual change.
Further will be described the detailed change. For example, what will be change from who in what, 
if is necessary create something new in production system, if something will be deleted. 
The next step will mention the affected parts, products, sensors or documents. Further will be 
mentioned also the reason of this change. This is important because is possible that some involved 
persons do not understand exactly the change. 
The last step is risk estimation. All Engineering Change Request must to present a risk evaluation. 
This procedure will assure that if something issues wrong the risk is known and all involved persons 
know what must to do.
The present work paper will present a study case when the change description was wrong described, 
and the Product Data Management department implemented incorrectly the change in production 
system (Pop, 2022). 
For a better understanding for the process, follow below figure:

Figure 1.  Engineering Change Request flow.

Source: Internal, from analyzed company.
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When you dig deep enough, you will find a wide range of root causes that are unique to the specific 
change initiative that failed. Once you collect information about all those root causes, you should 
cluster them into categories with similar themes you will get valuable insights into why change 
initiatives fail in general. While this work paper won’t tell you in detail how to prevent a change 
initiative from failing, it will at least provide you with some guidance on what to consider keeping 
it on track next time (Nini, 2020).

3.  RESULTS

Change management is a systematic approach to dealing with the transition or transformation 
of an organization’s goals, processes or technologies. The purpose of change management is to 
implement strategies for effecting change, controlling change and helping people to adapt to 
change. Such strategies include having a structured procedure for requesting a change, as well as 
mechanisms for responding to requests and following them up.
To be effective, the change management process must take into consideration how an adjustment 
or replacement will impact processes, systems, and employees within the organization. There 
must be a process for planning and testing change, a process for communicating change, a process 
for scheduling and implementing change, a process for documenting change and a process for 
evaluating its effects. Documentation is a critical component of change management, not only to 
maintain an audit trail should a rollback become necessary but also to ensure compliance with 
internal and external controls, including regulatory compliance (Prat, 2022).
In the industrial business process, one of the efforts to increase productivity and quality is to 
Prevent Error and Detect Error. Productivity is a mental attitude that always holds the view that 
today’s quality of life must be better than yesterday, and today is done for the good of tomorrow. 
To achieve an optimal level of productivity, it is necessary to make a multidisciplinary approach 
that involves all efforts, skills, expertise, capital, technology, management, information, and other 
resources in an integrated manner to make improvements to improve the quality of human life 
(Prabowo, Siti, 2020). 
This case study was realized in a company from Romania. The company has the main plant in 
Germany. The internal production has the application domain in automotive and the main activities 
are making car sensors.
The process, for implementation the changes in production system, is started when the Engineering 
Change Request is already approved by all involved persons from affected departments, is checked 
and approved by a specialized team, which is called Review Team and is also approved by customer, 
when is necessary. 
In cases when the customer approval is necessary, exist also samples with the new change, already 
created and analyzed (Pop, 2021a). 
All documents which show that the new change is valid are attached in Engineering Change Request 
and can be viewed by anybody.  
When the Engineering Change Request arrive at Product Data Management Department, they will 
check all fields, will check what about will be changed in production system and will check how 
much plants are affected. The change must be implemented for all affected plants and in distribution 
list, where are all persons who approved the change must to be also persons from all affected plants. 
The Product Data Management Department from Lead Plant will be responsible to implement the 
change for all affected plants.  
If all right, the implementation phase can start. Below we can see change description for a change 
who was wrong described and caused errors in production system: 
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0: Process relevant information:

 - Change Requester:   Name on Engineering Change Initiator

 - minor change?

    ->  NO    [point can be deleted]

    ->  YES:    Comment all footnote issues out of following Links.

   - management release?

    ->  NO    [point can be deleted]

    ->  YES:    see chapter 5 for more information

---------------------------------------------------------------------

1: Change description: Correction of drawing for customer product on the component

 1.1 Short overall change description:

[clear description (Project name, Headline ...)]

 Correction of drawing for customer XXX product number 1234567891 on the component, only in 

drawing. No physical change.

Wrong marking: XXXX.XXX.XXX

Correct marking: XXXX.XXX.XXX

Customer affected: XXX

PN affected: 1234567891

Plant affected: Romania

DEX not needed / No components changed

1.2 Additional Engineering Change Request requirement, information or customer request: 

[If necessary/available]:  Not available 

 ---------------------------------------------------------------------

 2: Detailed change description:

[What will be changed:    e.g. part list ...]

- from: ... ?

- to:     ... ?

Only Last Process Change will appear in bill of materials with the number of this Engineering Change 

Request

---- 

Create new ... Not affected

---- 
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Delete … Not affected

---------------------------------------------------------------------

 3: Information of affected products:

 - affected product:    Original sensor for speed

- affected parts:    Original sensor 1234567891

- affected sensor:    One Product Number

- affected documents:    Tests and capabilities attached in Engineering Change Request

---------------------------------------------------------------------

 4: Reason of change:

 [Describe clearly and understandable! Why do we need this change?]

The customer requests a new type of component in drawing of sensor.

---------------------------------------------------------------------

 5: Further concerns / hints / remarks

- Special characteristics (SC) affected

    ->  NO

    ->  YES:   

- additional approvers:

    ->  NO

    ->  YES: 

- Are heat and surface treatment operations affected?

    ->  NO  [heat and surface treatment information can be deleted]

    ->  YES:  

- Should ECR be implemented with management release?

    ->  NO  [Point can be deleted]

    ->  YES:  Reason  

--------------------------------------------------------------------- 

6: Risk estimation (!! required for each Engineering Change Request !!)

 Is Risk estimation necessary (change in fit, form, function or process)?

    ->  NO  ->Risk estimation not necessary because  

product variant with fit, form, function and process already in serial production. 

    ->  YES  -> please attach risk estimation 
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So, if we go through above change description created for an Engineering Change Request , all 
appear all right and the change in production system is only in the last line from bill of materials. 
All that is with bold is completed in template by initiator of Engineering Change Request.
The change will appear, in production system, like this:

Line xxx.x     Last Process Change YYYYY   Date: 30.03.2022     By: YYYYYYYYY 

This line means that a new Engineering Change Request changed something which not affect the 
fit, form or function and will appear in bill of materials only for traceability. 
This line will appear in all affected plants. 
In bill of material, each line has assigned a number, in our example, the line is noted with xxx.x 
and each change are realized with an Engineering Change Request number which in our example 
is noted with YYYYYYYYY. 
In the moment when the Product Data Management will release the change in production system 
the bill of materials will be changed for all affected plants and the production process will function 
with the new change.
In our case in production process is not exist any change, so, the process will remain same, but the 
really change which was to exist is a change in drawing, requested by customer. 
Because the initiator of Engineering Change Request completed wrong the change description, the 
implementation is not ok, and this problem can lead to complains from customer. This problem is 
very seriously for company and a point like that is bad. 
Coming back at our case, after release from Product Data Management Department, the production 
process remained the same and all worked good till in the moment when somebody from production 
saw that the change from customer is not in production system. 
Usually, every production department has a responsible person which check all Engineering 
Change Request after implementation in production system. In this case was checked later and in 
this moment the responsible has announced the Product Data Management and the manager about 
this error. 
If the decisions are based on strong feelings, when emotions are not controlled in a constructive 
way, can be wrong decisions. From these reasons is important that the chosen way must be the 
correct one and the right one. (Dâmbean; Gabor; 2021).
In general, in these cases is applied part of Lean Manufacturing process. With Root Cause Analysis 
can be find the reason of this error and can be defined the next step to avoid this situation. 
For starting the Root Cause Analysis process the Engineering Change Request will be checked 
again by Product Data Management Department together with Local Change Coordinator for 
affected product and the initiator of Engineering Change Request.
All fields are completed clearly, and all seems like good, until at change description. When Product 
Data Management department understood exactly what Engineering Change Request will change 
in production system then they understood where the problem is. Is clearly that the problem was 
caused by a wrong change description and even if, the Product Data Management Department can 
fix this problem, the production system will maintain the history of changes. So, the problem was 
solved in time and the customer do not was affected, but this error caused scrap products. Scrap 
products means additional costs for company, and this will cause discussions in high management 
level.
For an overview about how many cases can appear in one year with wrong implementation I create 
a statistical chart. For this analysis I used a base of dates with all Engineering Change Request 
which was created and implemented last year (Pop, 2021c).
Below we can see the dates from analysis. Even if it is small, there is a rate of 5% with wrong 
implementation the Engineering Change Requests in production system. 
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Figure 2. Status of wrong implementation of Engineering Change Request in production system.

Source: Internal, from analyzed company.

This result can cause problems in connection with customer, but if the coordination process unfolds 
well, in time, this problem can be solved easily. 

4.  DISCUSSION

The three characteristics of collective term are team organization, cross training and employee 
involvement. Team organization means that the workforce is organized in small teams, who are 
most of the time heterogeneous in expertise and are responsible for a part of the production 
process. This team can be responsible for a certain product or ‘product family’. Because the team 
members have different expertise and backgrounds they can approach the waste from different 
angles. The element of cross training means that employees are trained to do a variety of tasks. 
Task can include handling different machinery, doing quality checks, or minor machine repairs 
(Deflorin and Scherrer-Rathje, 2012). This way, personnel can more easily replace people that are 
absent or help where extra capacity is needed so waiting time is minimized.
Defects control, standardization and bundled techniques all prevent mistakes, variability and 
inefficiency. To make defects control work effectively the culture has to change, and the workers have 
to be trained. To be able to prevent mistakes, you first need to find and locate them (Cornelissen, 
2013).
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5.  CONCLUSION

Improvement strategies consists of improvement circles, continuous improvement, and root cause 
analysis. Continuous improvement can be traced back to the plan-do-check-act methodology. 
Being part of Product Data Management department, I am involved in implementation process I 
am always informed about all changes with affect the company processes or products. The company 
has a good strategy and it use the Lean manufacturing processes for resolve the deviations. For this 
reason, exist a good traceability in internal communication and all information are know by all 
involved responsible persons. 
Internal, in company are clearly defined the strategy and the steps for way to work. All processes are 
clearly defined and describes and are accessible for responsible persons from involved departments. 
In the way of this work paper was some steps when the information was not available or some parts 
was of process was blocked in involved departments, but always, in the end there was a solution to 
find the root cause and solve the deviation. 
At the end of this work paper, we can conclude that it is important to implement tools and techniques 
in a holistic way. While in the implementation process, it pays to carefully consider which steps to 
take, to prevent sub optimal results or even failure. Constantly keeping in mind not to exaggerate 
and overdo the initiative will increase the chances of a successful implementation.
When people know what to expect, are not blamed for mistakes or defects, and are shown how they 
are going to personally benefit, the employee resistance will be minimized.
Technological advancement has contributed to fundamental changes in the tourism industry and 
helped people to make a travel decision. Once this decision more ways are opened to news and 
learn about another technical instruments which can make the production system better then 
never (Varga; Gabor; 2021). 
Is very important to always have a good traceability of changes and more points of view, because in 
some cases the mistake can be found in this way.
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