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Abstract 
The purpose of this article is to analyse the effi  ciency of the major world stock exchanges in the context 
of current and planned activities of the BRICS.

The research hypothesis is based on the world’s major stock exchanges currently remaining effi  cient.
The research methodology is based on the reference literature, the Data Envelopment Analysis 

method, together with the input-oriented non-radial SE-SBM-I model and the Spearman rank-sum 
coeffi  cient.

The originality of the study stems from the research topic subject to discussion.

Streszczenie
Celem artykułu jest analiza efektywności funkcjonowania głównych giełd światowych w kontekście obecnych i 
planowanych działań BRICS.

Za hipotezę badawczą przyjęto stwierdzenie - główne giełdy światowe pozostają obecnie efektywne.
Metodologia badań została oparta na badaniach literatury przedmiotu, metodzie Data Envelopment Analysis 

wraz z zorientowanym na nakłady nieradialnym modelem SE-SBM-I oraz współczynnikiem rang Spearmana.
Oryginalność opracowania wynika z podjętego tematu badawczego.

INTRODUCTION

As they aspire to have more infl uence on the international stage, many states have decided over the 
last few decades to create organisations that represent their common interests. Some of them, like 
the European Union, focus on as much political, economic and social integration as possible. Others 
decide to form looser bonds focusing on specifi c goals. The BRICS group is one such informal alliance. 
Sadly, the group’s operations are based on the principals of confrontation and “gett ing back at” the 
Western countries, particularly the US. The group seeks to destroy the world order as is at the moment, 
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to eliminate the US dollar from financial and trade transactions and to build dominance over the 
Western countries.

The aim of this article is to analyse the efficiency of the major world stock exchanges in the context 
of current and planned activities of the BRICS. The study ends with final conclusions as to the further 
analysis.

THE ESSENCE, GOALS AND TASKS OF THE BRICS

At the beginning of the 21st century, the US investment bank Goldman Sachs presented economic 
forecasts for the coming decades; the forecasts indicated that several more countries would attain 
the status of global powers. As they formulated their predictions, the bank’s analysts used the term 
“BRIC”. In so doing, they referred to a concept used by British economist Jim O’Neill in “Building 
Better Economic BRICs” [O’Neill, 2001], as published in November 2001, in the context of the world’s 
fastest growing countries. In its original usage, the term referred to a group of four countries that, as 
the experts unanimously agreed, would become global powers by the middle of the 21st century and 
join the top of the world in terms of economic development.

The name was formed by combining the first letters of the official names of the countries. Namely: 
Brazil, Russia, India and China1. Initially, the concept functioned on a purely theoretical level, as there 
was no formal agreement between the countries involved. It was only in 2006, on the occasion of the 
UN summit, that the first joint meeting of the BRIC foreign ministers was held in New York. Since then, 
such conferences have been held annually. The host is elected from among the members of the alliance.

After five years, as another country joined in the group, the organisation evolved into the BRICS 
alliance. At that point, the BRICS countries were joined by South Africa (RSA) [Manmohan Singh: 
Accessed 2023‒05‒05]; the organisation has remained unchanged ever since.

Table 1. BRIC/BRICS member and candidate states

No. Date of membership Country Population in thousands

1 November 2006  Russia 142,914,136

2 November 2006 Brazil 201,103,330

3 November 2006 China 1,347,374,752

4 November 2006 India 1,166,079,217

5 13 April 2011 South Africa 48,783,000

6 1 January 2024 Argentina 40,913,584

7 1 January 2024 Egypt 80,471,869

8 1 January 2024 Ethiopia 81,238,000

9 1 January 2024 Saudi Arabia 28,686,633

10 1 January 2024 Iran 70,495,782

11 1 January 2024  United Arab Emirates 4,621,000

12 candidate Algeria 34,178,188

13 candidate Bahrain 1,323,535

14 candidate Indonesia 242,968,342

15 candidate Senegal 12,521,851

16 candidate Mexico 112,336,538

17 candidate Nigeria 154,729,000
18 candidate Belarus 9,474,200

19 candidate Bolivia 9,248,000

20 candidate North Korea 22,757,275

1 BRICS (Brazil, Russia, India, China, South Africa)
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21 candidate Colombia 45,730,834

22 candidate Honduras 7,325,000
23 candidate Cuba 11,424,000

Total: 3,876,828,650

Source: CIA World Factbook – Country Comparison: Population. [accessed 25.06.2023]

Aside from developing countries, the BRICS group is made up of countries that are vastly different 
from one another, both in historical and cultural terms. However, the dialogue at the highest level 
of government shows that a coherent policy in the international arena is possible to pursue common 
interests. Characteristics of the countries [Jash: accessed 2023‒06‒17; Boyes: accessed 2023‒05‒05]:

1.	 Brazil is the largest country in South America and the fifth largest in the world at that. It is the 
continent’s most dynamic and fastest growing economy. Brazil is listed as one of the ten largest 
economies in the world. It is a leading producer of energy from renewable sources, as well as the 
world’s largest producer of coffee, sugar cane and oranges.

2.	 Russia is the largest country in the world in terms of surface area; it plays a leading political 
and economic role on the international stage. It has the world’s largest resources of natural raw 
materials. It is a leading producer of oil, natural gas, coal and timber. Social inequality is a major 
issue in Russia. On the one hand, according to official figures at the end of 2020, the 22 richest 
people in the country own assets equivalent to 21.6% of Russian GDP. On the other, as many as 
20 million Russian citizens (almost 14%) live in poverty.

3.	 India is the second most populous country in the world (1.36 billion). Until recently, India was 
considered a “third world country, ” but is now part of the developing world. It has abundant 
natural resources – iron ore, coal, oil, manganese, copper or titanium. Despite great efforts in 
recent years to reduce the number of people living in extreme poverty, it is still the country’s 
most serious social problem, as it affects more than 20% of the population.

4.	 China is the world’s most populous country (1.42 billion). It is the second largest economy in the 
world after the United States. Experts are unanimous that the superpowers will have switched 
positions by the early 2030s. The Asian mogul has built its status primarily thank to great 
opportunities for technology development and foreign investment over the past few decades. The 
true image of the state may be distorted by government propaganda, as China remains a socialist 
republic.

5.	 South Africa is Africa’s largest and fastest growing economy. It has built its position primarily 
thanks to the mining of gold, diamonds and coal, becoming a leading global exporter in these 
areas. Despite its status as a developing country, according to official 2019 data, as many as 
56% of South Africans were living in poverty (at less than US$3 a day) and unemployment was 
almost 29%.

The main goal of the BRICS countries is to successively increase their importance on the international 
stage, above all else in relation to the major world powers. The group’s key tasks include [Businessinsider.
com.pl: accessed: 25.06.2023]:

•	 accelerating economic growth in the developing countries,
•	 economic independence from the developed countries,
•	 increasing the negotiating capacity of the developing countries in relation to the global powers,
•	 diversifying the international monetary system and breaking the dominance of the US dollar,
•	 cooperation within the framework of energy security,
•	 UN reform to expand the composition of the Security Council,
•	 development of the middle class by imposing social responsibility on corporations,
•	 limiting the profit maximisation of the largest private investors,
•	 civilisational dialogue – the BRICS group brings together countries from various cultural 

backgrounds, which fosters position-building at international talks.
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Table 2. BRICS meetings so far

No. Date Country City Leader

1 16 June 2009 Russia Yekaterinburg Dmitry Medvedev

2 16 April 2010 Brazil Brasília Luiz Inácio Lula da Silva

3 14 April 2011  China Sanya Hu Jintao

4 29 March 2012 India New Delhi Manmohan Singh

5 26, 27 March 2013  South Africa Durban Jacob Zuma

6 14-16 July 2014 Brazil Fortaleza Dilma Rousseff

7 8, 9 February 2015 Russia Ufa Vladimir Putin

8 15, 16 October 2016  India Benaulim Narendra Modi

9 3-5 September 2017 China Xiamen Xi Jinping

10 25-27 July 2018 South Africa Johannesburg Cyril Ramaphosa

11 13, 14 November 2019 Brazil Brasília Jair Bolsonaro

12 17 November 2020 (video conference) Russia St. Petersburg Vladimir Putin

13 9 September 2021 (video conference) India New Delhi Narendra Modi

14 23 June 2022 (video conference) China Beijing Xi Jinping

15 22-24 August 2023 South Africa Johannesburg Cyril Ramaphosa

Source: Brics eye infrastructure funding through new development bank. www.guardian.co.uk, [accessed: 28 March 2023].

On 24 August 2023 (Table 2), it was announced that the group would be expanded from 1 January 
2024 to include Argentina, Egypt, Ethiopia, Saudi Arabia, Iran and the United Arab Emirates 
(Obserwatorgospodarczy.pl, accessed: 25.09.2023). The association’s total GDP will be USD  30.7 
trillion after the expansion and the population will be 3,876,828,650, representing 48.5% of the world’s 
population (Table 1). The BRICS countries do not form a political alliance (such as the European Union) 
or a formal trade association; however, they do form a counterbalance to the US, Japan or the European 
Union; as a result, they have a considerable clout on the international stage. Therefore, the cooperation 
of countries on opposite sides of the spectrum continues and each year covers an increasingly wide 
range of issues.

PARTICIPATION OF THE BRICS IN THE CREATION OF THE NEW WORLD ORDER. 
RISK OF DESTABILISATION OF THE WESTERN ECONOMIES

The existing group of leaders of the world’s strongest economies and politically established democracies 
since 1974 are: USA, Japan, Germany, UK, France, Italy and Canada; they form the G7. The group 
has been criticised that, as it lacks the structure, it uses the guise of defending democracy to sanction 
globalisation and concentration of capital, sanctioning the corporate order of the world, which makes 
the poor economically dependent and does not allow the developing countries to come into their own. 
Such are the arguments used by opponents of the G7 and countries aspiring to be decision-makers.

It used to be that the order of the world around us seemed fairly set in stone. However, it looks like 
the recent events give the lie to this statement, and – as far as the international stage is concerned – 
we are witnessing the formation of new agreements which, in their intentions, are designed to affect 
the shape of the global economy. In response, yet another group, equally economically powerful but 
far less democratic, has emerged on the horizon and is about to grow even more powerful. It goes 
without saying that we are talking the BRIC and, further down the road, the BRICS. The earlier news 
about emerging economies are wearing thin and the BRICS countries are just having their geopolitical 
moment. They are now trying to position themselves as a spokesperson for the countries of the global 
South ‘as a counterweight to the G7. The actions that the BRICS group has undertaken to achieve, 
especially after the last summit held from 22 to 24 August 2023, represent a whole spectrum of risks 
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for the countries of the West, and which risks are setting the group’s objectives for years to come, as an 
alternative to the Western world order. The worst thing about it is that the group wants to use them 
to ideologically weaken and eliminate the Western countries, especially including the US, from the 
field of international trade and finance, doing so firmly on a non-market basis. The following describes 
these actions, which, in the absence of a counterbalance2 especially from the US, could lead to major 
chaos in the global economic system, if combined. Subject to severe sanctions, Iran has long sought 
to depreciate the dollar; the United Arab Emirates agreed to trade oil with India in rupees; Egypt is 
seriously considering trading in currencies other than the dollar; Argentina has already started using 
the Chinese yuan and Saudi Arabia is open to trading oil in currencies other than the dollar [TAN 
Huileng: accessed: 25.09.2023].

Currently, the main goal of the BRICS is to recruit such countries into the bloc as ones that may share 
the Sino-Russian vision of the new world order, of which one element is to reduce the US hegemony on 
the international stage in favour of a multifaceted world. The reason for pushing for the new economic 
and monetary order is the BRICS’ dissatisfaction with the dominance of the Western countries, 
particularly the United States, in global financial institutions such as the International Monetary Fund 
(IMF) and the World Bank. The BRICS members do believe that the current order does not factor in 
their economic potential and influence, leading to inequality and imbalances in the world’s financial 
system. In response to this discontent, the BRICS has taken steps to create alternative financial and 
monetary institutions. The most important example is the New Development Bank (NDB), which aims 
to finance investment in infrastructure and sustainable development in the member states. Additionally, 
the BRICS has considered the establishment of an alternative reserve currency to compete with the 
dominant US dollar.

The introduction of a new economic and monetary order by the BRICS is a challenge to the existing 
system based on the dominance of the Western countries. However, the BRICS members have a large 
economic and demographic potential (approximately 4 billion people – see Table 1, representing 49% 
of the world’s population), which provides them with the opportunity to exert a genuine impact on 
the global economic and political scene. Furthermore, the development of the BRICS can contribute 
to greater equality and a more equitable distribution of resources worldwide. In conclusion, the BRICS 
has been seeking to create a new economic and monetary order to better recognise their role and 
potential on the world stage. The creation of the New Development Bank and the consideration of an 
alternative reserve currency are examples of steps taken by the BRICS in order to achieve this goal.

The economies of the BRICS countries vary greatly, and the political leverage over other unaffiliated 
countries is so varied that this group in and of itself poses a considerable challenge to the changing 
world. After all, it is enough to note what changes in the availability of energy resources and fossil 
minerals were brought about by the self-isolation of Russia, known for its natural riches, resulting 
from the invasion of Ukraine. When you add the world’s great “factory” and the almost boundless 
Chinese market at that. When we integrate this data with India’s incredibly growing technological 
industrial park and add Brazil increasing its production and export of key agricultural products by the 
year. And finally, with the fastest growing region in Africa, that is to say South Africa, it is the BRICS 
that is emerging as a strong organisation of contenders to rule the world. The pretenders to have all 
the cards in global trade, including trade in vital raw materials. And the one who has raw materials 
holds the power. These countries are now a real economic powerhouse. Ever since the term BRIC was 

2 Biden administration should set up a presidential-level group with the European leaders to create a digital Bretton Woods 
framework;

•	 The transatlantic alliance should define the rules that will dominate the financial system in decades to come;
•	 The US and the EU should appoint technocratic analysts to create a digital wall of innovation. Opposition targeting 

China, coordinating standards for privacy, cyber security funding and interoparity;
•	 The US should establish regulations with the Financial Action Task Force to combat money laundering and terrorist 

financing;
•	 Innovations from the US and the EU can fill the previous standards vacuum. Accordingly, they could become the new 

global norm.Instead of exerting influence through “dollar dominance,” the US should lead through “dollar innovation”;
•	 The goal of “dollar innovation” should be embedded as a key goal in the US National Security Strategy for future years. 

The global use of the dollar is an asset that is crucial to US geopolitical power and economic influence.
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coined for Brazil, Russia, India and China, their economic power has multiplied. Taking purchasing 
power into account, the BRIC countries now account for 32% of global economic output, compared 
to 30% for the G7 countries. The economic strength of the said countries is expected to double again in 
the next 10 years. Their economic importance should therefore not be underestimated. More than 80% 
of international trade is conducted in the US dollar, and the dollar accounts for 58% of global foreign 
exchange reserves.

The ability to affect the market is also supported by capital, a decisive influence the BRICS intends 
to achieve by building a new monetary system and reforming the international financial and monetary 
system. An essential element of this reform is to be the abolition of the primacy of the dollar i.e. 
dedollarisation3. As far as global and long-term risk is concerned, this is a dangerous endeavour, as it 
will lead to the significant marginalisation of the Western countries on the one hand and the “flooding” 
of the market with huge amounts of devalued money on the other. This treatment will also cause 
very significant turbulence in international currency and financial markets and in the countries’ trade 
policies. As of today, the foreign exchange reserves of the 13 BRICS countries total: USD 7,495,867 billon 
(Table 3), which makes 72% of countries with a level of foreign exchange reserves in US dollars worth 
more than USD 100 billion (Table 4 and Figure 1). The period adopted for the analysis includes the time 
of the COVID-19 pandemic, the war in Ukraine and the intensification of actions taken by the BRICS. 
There is a year-on-year decline in the volume of foreign exchange reserves on the part of both the BRICS 
group and the 25 countries. This was caused by the COVID-19 pandemic and the ongoing war in 
Ukraine. Because there is such a huge number of US dollars circulating in the global financial system, 
a successful attack on the US currency will cause a huge bump in the global monetary system. This 
could become an issue, especially in the event of a shock, such as a new financial crisis. When analysing 
the development of USD-denominated foreign exchange reserves, it is clear that dedollarisation has 
already begun. The dollar’s share of these foreign exchange reserves is falling sharply, especially in 
2022. Most economists do not notice this because they look at the nominal value of the dollar holdings 
at central banks based on data published by the IMF. However, if we take into account changes in 
the value of the dollar, we calculate that it has lost about 11% points of its share of foreign exchange 
reserves since 2016. And since the Russian invasion of Ukraine, the decline has accelerated significantly, 
to a rate ten times higher than in the previous 15 years. Simultaneously, however, the BRICS countries 
suffer from a major weakness: their financial markets are still underdeveloped, forcing them to hold 
large foreign exchange reserves. However, this weakness is also their strength. Approximately three-
quarters of the world’s reserves are in the hands of emerging markets, most of them in the hands of 
the BRICS countries. Therefore, they are economically powerful and hold most of the foreign exchange 
reserves – it goes without saying that these countries’ decisions on how to invest their reserves are very 
important in this context. And so we should pay close attention to the voices of these countries to see 
if they are not satisfied with the current monetary system.

Table 3. Level of foreign exchange reserves in USD of BRICS member and candidate countries

No. Country
Foreign exchange 

reserves USD 
billion 08.2023

Foreign exchange 
reserves USD 
billion 08.2022

Foreign exchange 
reserves USD 
billion 08.2021

Foreign exchange 
reserves USD 
billion 08.2020

Foreign exchange 
reserves USD 
billion 08.2019

1 Russia 581,659 589,966 590,112 591,000 599,100

2 Brazil 345,475 343,620 340,405 333,070 333,070

3 China 3,160,098 3,204,270 3,100,098 3,000,008 3,100,000

4 India 590,700 593,040 596,020 598,200 508,000

3 Dedollarisation is the process by which a specific currency loses value against the US dollar. This is often observed in 
countries with weak economic stability and high inflation. Dedollarisation can have negative consequences for the country, 
such as an increase in the price of imported products, a decrease in investor confidence and a financial situation going do-
wnhill. However, some countries deliberately choose to dedollarise in order to become less dependent on the dollar and to 
increase control over their monetary policy.
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5 South Africa 61,998 62,212 63,098 63,900 61,500

6 Argentina 20,514 24,130 24,560 25,014 24,000

7 Egypt 34,928 34,879 35,118 36,128 32,100

8 Ethiopia no data no data no data no data no data

9 Saudi Arabia 1,601,430 1,600,997 1,612,297 1,619,123 1,509,100

10 Iran no data no data no data no data no data

11 United Arab 
Emirates

589,960 588,950 590,000 599,127 509,107

12 Algeria 52,763 47,921 49,233 50,231 50,231

13 Bahrain 1,865 1,950 2,005 2,115 2,113

14 Indonesia 137,090 137,673 138,002 138,295 130,005

15 Senegal no data no data no data no data no data

16 Mexico 210,385 211,254 211,457 211,991 200,001

17 Nigeria 33,250 33,950 34,114 34,954 30,004

18 Belarus 7,991 7,791 7,968 7,968 6,900

19 Bolivia 0,311 0,276 0,289 0,280 0,280

20 North Korea no data no data no data no data no data

21 Colombia 58,112 57,838 55,000 53,110 50,100

22 Honduras 7,649 7,767 7,666 7,500 6,000

23 Cuba no data no data no data no data no data

Total : 7,495,867 Total: 7,548,208 Total: 7,457,153 Total: 7,371,734 Total: 7,200,000

Source: en.tradingeconomics.com [read: 1.09.2023]

Table 4. Countries with a level of foreign exchange reserves in USD of more than USD 100 billion (25)

No. Country
Reserve assets 

(billion dollars)
as at 2023

Reserve assets 
(billion dollars)

as at 2022

Reserve assets 
(billion dollars)

as at 2021

Reserve assets 
(billion dollars)

as at 2020

Reserve assets 
(billion dollars)

as at 2019

1 China 3235.9 3305,1 3475,0 3500,90 3582,9

2 Japan 1264.3 1265.5 1266.4 1266.9 1268.0

3 Switzerland 811.2 812.1 813.0 814.3 815.7

4 Saudi Arabia 496.0 500.0 500.1 545.0 582.1

5 Taiwan 455.7 457.7 456.8 455.1 456.9

6 Russia 432.7 433.1 433.9 435.1 437.7

7 Hong Kong 431.4 433.4 432.9 434.4 435.1

8 India 417.8 418.1 418.9 420.1 420.9

9 Korea 395.8 400.8 402.1 405.8 423.8

10 Brazil 374.0 398.6 400.7 400.7 456.8

11 Singapore 279.9 280.9 282.1 283.2 290.0

12 Thailand 202.6 202.9 203.5 203.9 205.1

13 United Kingdom 184.2 185.1 185.9 186.9 187.2

14 Mexico 175.5 176.5 177.1 177.9 178.5

15 Germany 166.8 167.1 168.1 168.9 169.0

16 Czech Republic 148.0 149.5 154.8 159.3 165.2

17 Iran 132.6 133.1 133.6 135.1 135.9

18 France 130.4 134.4 134.7 135.2 135.9

19 Indonesia 130.2 131.5 132.2 133.5 135.8

20 Italy 126.1 127.1 128.2 128.9 129.19

21 USA 121.2 122.1 125.7 129.1 129.9

22 Poland 113.3 114.1 114.9 115.3 116.1

23 Israel 113.0 116.8 120.5 121.6 122.8
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24 Turkey 107.6 108.1 109.9 109.9 110.2

25 Malaysia 103.7 104.9 106.1 106.9 107.7

Total: 10,549,900 Total: 11,059,000 Total: 12,001,000 Total: 13,033,500 Total: 13,995,100

Source: own work based on central bank data

Figure 1. Level of foreign exchange reserves in the BRICS and the 25 countries between 2019 and 2023 in 
trillion USD

Source: own work based on central bank data

In 2014, the BRICS countries established the New Development Bank (NDB) with an initial capital 
of USD 50 billion. It is seen as an alternative to the World Bank and the International Monetary Fund 
(IMF).

Additionally, a liquidity assistance mechanism referred to as the Contingent Reserve Arrangement 
(CRA) was set up to support group members in fi nancial distress. Such off ers are att ractive not only 
for the BRICS countries themselves, but also for many developing and emerging countries which 
have shared the painful experience of austerity programmes and International Monetary Fund (IMF) 
structural adjustment. In times of crisis, they would no longer be solely dependent on the World Bank 
and the IMF. Therefore, numerous countries have expressed interest in joining the BRICS group. And 
the NDB bank has already opened up to new members. In 2021, Egypt, the United Arab Emirates, 
Uruguay and Bangladesh purchased shares in the bank. However, these shares are considerably lower 
than the ten-billion-dollar contributions of the respective founding members of the bank.

In the face of the war in Ukraine, the BRICS countries have distanced themselves from the West has 
even further. India, Brazil, South Africa or China do not participate in the Western sanctions against 
Moscow. This is evidenced in part by the historical trade relationship between India and Russia, or 
Brazil’s dependence on fertilisers from Russia. “The war in Ukraine has led to a diplomatic separation 
between the West and the countries supporting Russia” – writes British political scientist Matt hew Bishop 
of the University of Sheffi  eld in the “Economics Observator” [Acharya, 2018; Fennell, Comim, 2021; 
Bishop, 2022]. According to Günther Maihold, the BRICS alliance is not an anti-Western coalition, but 
rather a platform for the pursuit of national self-interest. In his view, “South Africa, India and Brazil 
want the best of both worlds. As they maintain the distance, they seek the best options for their own 
development. The point is that, in the “batt le of the giants, ” these countries have decided to derive as 
much benefi t for themselves as possible and, in this context, they do believe that their involvement in 
the BRICS alliance is not a mistake. As for China, it is about using this platform to pursue its ambitions 
on the global stage. This is evidenced by off ers to mediate the war in Ukraine and joint Russian-Chinese 
military manoeuvres in South Africa [Maihold, 2022].

China can arrange international payment mechanisms that bypass payment in USD. This could be, for 
example, a mechanism for paying in yuan for Iranian oil and accepting yuan back, for Chinese goods. 
This will work as long as trade in the non-dollar sector remains sustainable. And the partner with the 
surplus will not end up with a large stock of fi nancial assets. Which it may not want, which it may 
not trust completely or which it may not be able to use in other transactions. However, when trading 
is unsustainable neither party wants to be left with assets that are illiquid, volatile or unpredictable. 
If Europe created the Euro why could not other countries like China, India, South Africa, Brazil, 
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Kazakhstan or Iran create their own currency? A common reserve for an emerging trade zone could 
help give rise to a “de-dedolarised” world. Such is the historic role of physical gold so far. However, 
its price is extremely volatile. In turn, other commodities are exposed to speculative volatility resulting 
from activities outside the notional reserve system. An alternative approach could provide for an 
international financial asset. Consisting of a package of bonds of the member states (e.g. Eurobonds).
It would be supported by reciprocal commitments, in proportion to the size of the economy or other 
opportunities.

Dedollarisation has begun and is here to stay. At least until a financial revolution occurs in the United 
States. A debt crisis with potential insolvency in the background and bank problems could accelerate 
this process. However, it is unlikely that the world will quickly find an alternative. The move away 
from the dollar is primarily due to interest in alternative systems from competing countries. The free 
market is governed by its own rules. Meanwhile, deglobalisation and polarisation in world politics 
lurk in the background. The US hegemony is beginning to be challenged by an increasing number of 
countries. The role of the US dollar in international transactions is on a downswing. Confidence in the 
US currency may be waning. Its “politicisation” in an era of deglobalisation may become unacceptable 
for many countries. Accelerating dedolarisation. In 2022, central banks’ USD reserves hit an all time 
low in a quarter of a century. According to the forecast by Harvard Kennedy School. Because the 
structural advantage that the US gains from the USD is predicted to crumble. If the federal government 
does not prioritise the central bank’s digital currency, the dollar will lose its status. Harvard already 
believed in 2021 that the dollar’s advantage would begin to melt away if Congress did not prioritise 
the implementation of a central bank digital currency (CBDC). Harvard economists say that if the US 
does not accelerate its work on the digital dollar, it is likely to fall behind its Chinese counterpart [IMF, 
WEF: Q1 2022]. The dollar currently accounts for about 59% of foreign exchange reserves, about half of 
international trade, 40% of international payments and 85% of foreign exchange market transactions. 
Nevertheless, Harvard believes that the system will not withstand the global shift towards digital 
finance. In previous decades, the dollar has maintained its status thanks to developed capital markets, 
asset liquidity and judicial independence. However, infrastructure development may prove too crucial 
for economies massively importing from China to stay with the USD. China has launched a pilot 
programme with Hong Kong, Thailand and the United Emirates as it looks to build new CBDC links. 
Enable instant, real-time transactions. China will seek to promote the yuan in the Asian market. It will 
exert influence and avoid the responsibilities associated with the status of holding the world’s foreign 
exchange reserve. Harvard University maintains that the US cannot stand by and see it happen. The 
establishment of the CBDC would provide an alternative mechanism for cross-border flows, reduce 
China’s economic power projections. Without innovation, the US may find itself on the sidelines. In 
recent years, there has been a dedollarisation of central banks’ foreign exchange reserves. Storing 
reserves in liquid dollar may seem like a bet increasingly less safe (Belfercenter.org: 2023). 

METHODS, RESEARCH AND RESULTS

The period adopted for the analysis includes the time of the COVID-19 pandemic from 2019 to 2023, 
the war in Ukraine and the intensification of actions taken by the BRICS. This period was selected 
due to the (lack of) susceptibility of capital flow disruptions and their impact on the efficiency of the 
world’s largest stock exchanges. The 8 largest global stock exchanges were surveyed by capitalisation 
size as at 2022:

1.	 The New York Stock Exchange (NYSE) – with its registered office in New York City, is the 
best known and currently the largest stock exchange in terms of capitalisation: USD 26 trillion. 
Called “The Big Board, ” the exchange was founded in 1792.

2.	 NASDAQ – the National Association of Securities Dealers Automated Quotations was founded 
in 1971 in New York. Instead of the traditional “open outcry” method, the NASDAQ exchange 
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operated exclusively via computers and telephones. This made it the world’s first electronic 
stock exchange. The capitalisation of this stock exchange is USD 19.4 trillion.

3.	 Tokyo Stock Exchange (TSE) – the Tokyo Stock Exchange was established in 1878. Currently, its 
capitalisation stands at: USD 5.67 trillion.

4.	 Hong Kong Stock Exchange (HSE) – the stock exchange was established in 1891. The Hong 
Kong Stock Exchange has reached a market capitalisation of more than USD 4 trillion.

5.	 London Stock Exchange (LSE) – the London Stock Exchange began in 1698 as a newspaper 
publishing market prices. Its market capitalisation has reached USD 3.57 trillion.

6.	 Euronext Amsterdam (AEX) – the stock exchange was founded in 1602 and featured the first 
ever multinational corporation to issue shares – the Dutch East India Trading Company. It is the 
oldest stock exchange in the world still in operation. The market capitalisation will be almost 
USD 2 trillion.

7.	 Xetra/Börse in Frankfurt (XB AG) – the stock exchange was established in the early 1990s. It was 
established in the 1970s and is the largest of the seven stock exchanges in Germany, belonging 
to the Deutsche Börse AG group. It now enables advanced electronic trading of shares and bonds 
through its own fully electronic trading system. The capitalisation of the stock market has reached 
over USD 2 trillion.

8.	 WSE – the stock exchange was established in 1991 in Warsaw. Compared to the other major stock 
exchanges in the world, the WSE is by far one of the youngest stock exchanges in the world. The 
market capitalisation is USD 1.9 trillion.

The exchanges in the analysis were considered as business units and the variables used were 
employment, operating costs and gross profit. The annual financial statements of listed companies were 
used as data sources in the study, and the conversion of the local currency to USD was calculated on the 
basis of the official exchange rate each year on 31 December. Data Envelopment Analysis (DEA) was used 
as the research method, along with the input-oriented non-radial SE-SBM-I model [1] and Spearman’s 
rank coefficient [2]. DEA allows us to determine how well the exchanges use their resources (such as 
employment and operating costs) to generate profits. The study of the efficiency of the stock exchanges 
is rare in the literature, as most studies are concerned with securities transactions and prices, rather than 
the efficiency of the stock exchange itself as an economic entity. However, DEA proves to be a useful tool 
for assessing the efficiency of stock exchanges (Domagała 2011: p. 33‒53).

[1]

[2]

n – number of observations (X and Y have the same number of observations)
di – difference between X and Y ranks: RXi – RYi
unilateral critical area α=0.1 α=0.05 α=0.025 α=0.01 α=0.005
bilateral critical area α=0.2 α=0.1 α=0.05 α=0.02 α=0.01
n=4	 1	 1	 –	 -	 –
5	 0.8	 0.9	 1	 1	 –
6	 0.6571	 0.8285	 0.8857	 0.9428	 1
7	 0.6071	 0.7142	 0.7857	 0.8928	 0.9285
8	 0.5238	 0.6428	 0.738	 0.8333	 0.8809
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9	 0.4833	 0.6	 0.7	 0.7833	 0.8333
10	 0.4545	 0.5636	 0.6484	 0.7454	 0.7939
11	 0.4272	 0.5363	 0.6181	 0.709	 0.7545
12	 0.4055	 0.5034	 0.5874	 0.6783	 0.7272
13	 0.3846	 0.4835	 0.5604	 0.6483	 0.7032
14	 0.367	 0.4637	 0.5384	 0.6263	 0.6747
15	 0.3535	 0.4464	 0.5214	 0.6035	 0.6535
16	 0.3382	 0.4294	 0.5029	 0.5823	 0.6352
17	 0.3284	 0.4142	 0.4877	 0.5661	 0.6151
18	 0.3168	 0.4014	 0.4716	 0.55	 0.5995
19	 0.3087	 0.3912	 0.4596	 0.535	 0.5842
20	 0.2992	 0.3804	 0.4466	 0.5203	 0.5699
21	 0.2922	 0.3701	 0.4363	 0.509	 0.5558
22	 0.284	 0.3608	 0.4251	 0.4974	 0.5437
23	 0.2776	 0.3527	 0.416	 0.4861	 0.5316
24	 0.2713	 0.3443	 0.4069	 0.4765	 0.5217
25	 0.2653	 0.3369	 0.3976	 0.4661	 0.5107
26	 0.2594	 0.3305	 0.39	 0.457	 0.5008
27	 0.2545	 0.3241	 0.3827	 0.4487	 0.4914
28	 0.2495	 0.3174	 0.3754	 0.4406	 0.4838
29	 0.2448	 0.3118	 0.3684	 0.4325	 0.4743
30	 0.2404	 0.3063	 0.3624	 0.4255	 0.4674

Correlation value (absolute value) Interpretation

0-0.3 None, very weak

0.3-0.5 Moderate correlation

0.5-0.7 Strong correlation

0.7-1 Very strong correlation

For the purpose of this study, an X matrix was created, based on r_ (t) for the materialisation of the 
random variables: employment, operating costs and gross profit.

Table 5. Efficiency of selected variables for the 8 exchanges analysed in 2019 – 2023.

Exchange Year
X1 

employment
X3 operating 

costs
Y1 gross profit

NYSE 2019 1.111 1.547 1.892

NYSE 2020 1.344 1.504 1.212

NYSE 2021 1.888 1.135 1.211

NYSE 2022 1.008 1.070 1.012

NYSE 2023 1.220 1.001 1.146

NASDAQ 2019 1.453 1.111 1.547

NASDAQ 2020 1.344 1.504 1.212

NASDAQ 2021 1.203 1.888 1.135

NASDAQ 2022 1.098 1.768 1.888

NASDAQ 2023 1.504 1.212 1.897

TSE 2019 1.011 1.078 1.056

TSE 2020 0.344 0.504 0.212

TSE 2021 0.431 0.048 0.368
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TSE 2022 0.768 0.888 0.999

TSE 2023 0.579 0.321 0.456

HSE 2019 1.045 1.024 1.087

HSE 2020 0.547 0.892 0.114

HSE 2021 1.079 1.023 1.011

HSE 2022 0.768 0.888 0.999

HSE 2023 1.033 1.023 0.009

LSE 2019 0.720 1.033 1.023

LSE 2020 0.511 0.812 0.048

LSE 2021 0.456 1.023 1.067

LSE 2022 0.894 0.231 0.095

LSE 2023 0.555 0.203 0.888

AEX 2019 0.764 0.003 1.012

AEX 2020 0.044 1.022 1.002

AEX 2021 0.048 0.368 0.221

AEX 2022 0.098 0.768 0.888

AEX 2023 0.579 0.321 0.456

XB AG 2019 0.009 1.067 1.077

XB AG 2020 1.088 1.077 1.045

XB AG 2021 1.090 0.227 0.267

XB AG 2022 1.034 1.023 1.033

XB AG 2023 0.771 0.054 0.023

WSE 2019 0.771 0.054 0.023

WSE 2020 1.088 1.034 0.523

WSE 2021 1.056 0.579 0.321

WSE 2022 1.078 1.099 0.456

WSE 2023 1.004 1.082 0.441

Source: own work based

Figure 2. Eff ectiveness of the variables X1, X3, Y1 for the 8 exchanges analysed in 2019 – 2023

Source: own work based on table 5

If the value in a specifi c year and on a specifi c stock exchange exceeds 1, it means that the effi  ciency 
for that variable in that year was positive. As can be observed – Table 5, effi  ciency was present in 
48.3% of the cases of the variables studied overall. This fi gure shows that effi  ciency in the exchanges 
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surveyed occurred all too frequently. In as many as 100% cases the exchanges: NYSE and NASDAQ 
remain efficient in their entirety. In contrast, the Tokyo Stock Exchange, the TSE, is the least efficient 
one, recording efficiency in only 2.5% of cases. The reported inefficiencies at the respective exchanges 
were due – in addition to local factors in the capital markets concerned – to the consequences of the 
COVID-19 pandemic and the war in Ukraine.

As for employment (X1), it is worth noting that on the exchanges: LSE and AEX for the period under 
review, i.e. 2019‒2023, there are inefficiencies in 100% of cases. As for the remaining exchanges, X1 was 
at an acceptable level. In the context of operating costs (X3), it is possible to see an increased efficiency 
in different years on the various exchanges, except for the LSE and AEX. Moving on to the analysis of 
gross profit (Y1), inefficiencies can be observed for the entire period under review for the WSE. As for 
the remaining exchanges, the cases analysed were at an acceptable level.

Having analysed the reported efficiency results of the Polish stock exchanges in the context of the role 
of the stock exchange in the global economy, several important aspects can be noted. Firstly, the Polish 
stock exchange has achieved competitive efficiency results compared to the remaining stock exchanges 
and in particular the British or German stock exchange. Although the Polish stock exchange is smaller 
and less developed than the remaining major stock exchanges, it has performed close to or better 
than the others in some aspects of efficiency, such as staffing or operating costs. This may indicate the 
positive development of the Polish financial market and the growing role of the Polish stock exchange 
in the economy.

In the context of the role of the stock exchanges surveyed in the global economy, the efficiency results 
indicate their important role as venues for investment, trading in financial instruments and as a source 
of capital for companies. The effective functioning of stock exchanges is crucial to the development of 
the economy, enabling investors to invest capital, trade in shares and other instruments and create the 
conditions for business growth.

CONCLUSIONS

The purpose of this study was to analyse the efficiency of the major world stock exchanges in the 
context of current and planned activities of the BRICS. This aim has been fulfilled. The analysis of the 
reference literature on the subject as well as an empirical study have shown that there are currently no 
risks to capital markets and global finance from the current and planned activities of the BRICS. Such 
an effect can also be assumed for the future under one absolute condition – the necessity of monitoring 
the activities of the BRICS group and, therefore, the immediate reaction of the Western countries 
to these activities and the implementation of all proposed recommendations contained in footnote 5 
hereof. Taking into account the entirety of the analysis conducted, the following final conclusions can 
be reached:

1.	 Despite intensified activities of the BRICS, there is no disruption as a result in capital flows and 
loss of confidence in the US dollar.

2.	 The degree to which global finances are at risk of destabilisation through dedollarisation will 
depend on decisive actions by the Western economies, mainly including the US. At the current 
development stage of the BRICS, these activities should include the following aspects (see 
footnote 5):
•	 China does not play the role of a financial superpower and has no apparent ambition to do so. 

The Chinese model is based on construction and manufacturing. Not on finance, which is 
dependent on international institutions. China protects its internal assets. It limits the external 
reach of economic operators. It controls the flow of capital. It does not run a current account 
deficit. China holds more than USD 1 trillion in US government bonds. But it cannot easily 
dispose of them. If China wanted to do so, it would have an impact on the valuation of its 
reserves, i.e. bond prices and the dollar exchange rate. 
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•	 According to. IMF India, some African countries and Latin America would find ways to cooperate 
with the new system. But with exceptions such as Venezuela, Nicaragua and Cuba, there is little 
chance of the new system breaking the relationship with the USD.

•	 The US dollar owes its position to the still-modern, primarily global financial infrastructure. 
•	 As long as the Chinese Communist Party has enormous influence over the country’s economy, 

the Chinese financial market will not become an alternative to the US dollar.
•	 Only the CBDC can maintain the dollar’s unassailable hegemony. But the underlying scenario 

is progressive fragmentation.
•	 The role of the US dollar in international transactions is on a downswing. But at this stage, the 

US dollar is still a long way from “stepping down. “There is still no significant competition 
in sight for it. Unless there is a currency crash or unprecedented crisis in the US, it is difficult 
to expect the process to occur rapidly.

3.	 Currently, the overwhelming dominance of the US and its allies in global finance, a result of their 
combined economic size and open financial markets, gives their currencies a dominant position. 
Currently, there is no credible alternative to most global monetary functions.

4.	 Despite the announcement of destabilising actions by the BRICS of the markets of the Western 
European countries, the world’s major stock exchanges remain efficient.

5.	 As long as the BRICS group remains non-formalised, the current world order will remain the 
same.

Further research should focus on the cyclical monitoring of the BRICS group’s activities, particularly in 
the area of the dedollarisation process and work on a new global currency and the level of development 
of foreign exchange reserves in USD. The research should also take into account the state of the capital 
markets and the state of implementation of counter-measures to actions taken by the BRICS – on the 
part of the Western countries and especially the US.
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