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Abstract The results of the research presented in the article regard the importance of publication of mac-
roeconomic data from the United States for the short-term USD/PLN currency pair exchange rate 
volatility. The main purpose of the research was to indicate what macroeconomic data is im-
portant for the short-term USD/PLN exchange rate volatility. The following research questions 
have been posed does the USD/PLN exchange rate react to the published macroeconomic data 
from the American economy and second could greater USD/PLN exchange rate volatility be ob-
served during the COVID pandemic and has the war in Ukraine impacted the USD/PLN exchange 
rate volatility. International Foreign Exchange Market is the largest and most dynamically devel-
oping financial market in the world. In the globalized world the exchange rates are mainly influ-
enced by economic factors. The most significant economic factors that impact short-term ex-
change rate volatility are primarily macroeconomic data from the American economy. Therefore 
in this article the author attempts to analyze macroeconomic data and their impact on short-
term USD/PLN exchange rate volatility. Data based on which the research was made is as fol-
lows: Consumer Price Index, Non-Farm Payrolls (NFP), Services PMI, Manufacturing PMI, Empire 
State Manufacturing Index or Retail Sales. The analysis of connections between the publication 
of macroeconomic data and the reaction of exchange rates was carried out using the linear re-
gression model with GARCH process for the random parameter. Conclusions of this research is 
exchange rate volatility USD/PLN was higher after publications of the macroeconomic data from 
Americans economy. The strongest exchange rate reaction was after publication of data regard-
ing inflation, Manufacturing PMI and Retail Sales. In the COVID (1.03.20—14.02.22) period we 
observed increased USD/PLN exchange rate volatility. Exchange rate volatility was expressly 
larger in the period of war in Ukraine (15.02.22 – end of experiment).  
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f) consumers’ decision and sentiment indices, e.g. Re-
tail Sales, Consumer Confidence Index or University 
of Michigan Consumer Sentiment Index.   

The main purpose of the research was to indicate 
what macroeconomic data is important for short-term 
USD/PLN exchange rate volatility. The analysis uses half
-hourly data on the exchange rate of the Polish zloty 
against the US dollar. To date, there had been no 
attempts to study the impact of US macroeconomic 
data of the USD/PLN currency pair within the M30 in-
terval. 

The study results have a cognitive as well as an 
application dimension. As regards the cognitive dimen-
sion, the article may be a source of knowledge on the 
Forex market and on the determinants of the shaping 
of the USD/PLN exchange rate. As for the application 
dimension, the study results may be useful for currency 
market players. The study may be addressed to inves-
tors who conduct transactions involving the USD/PLN 
currency pair. The proper identification of the currency 
exchange response translates into investment success.  

 

The empirical research and economic practice 
prove that exchange rates react to information regard-
ing macroeconomic data. Data from the United States 
economy is of particular importance. Exchange rate 
volatility under the influence of macroeconomic data 
from the United States was confirmed among others in 
the research of Devereux and Lane (2003), Moran 
(2009), Insah (2013) or Mirchandani (2013) Andersen 
and Bollerslev (2013). Thus, it is macroeconomic data 
from the American economy that is subject to analysis 
in this research. 

Empirical research has confirmed that foreign cur-
rency investors focus on different macroeconomic data. 
Therefore, the impact of particular macroeconomic 
data on exchange rates can be of large, medium or 
small significance. Such classification is commonly used 
both in the subject literature and in market analyses. 
One should remember that the significance attributed 
to particular macroeconomic indices is not permanent 
and may change, e.g. due to the change of market envi-
ronment. It has been confirmed in a plethora of scien-
tific research. 

In multiple publications it is emphasized that the 
selection of the 1-hour time range gives the most au-
thoritative results, also because of the fact that in long-
er periods of time the exchange rate reaction may be 
polluted by the influence of other determinants. Such 
conclusions have been drawn among others in the re-
search of Almeida et al. (1998). Goodhart has demon-
strated strong influence of US macroeconomic data on 

The Foreign Exchange Market, colloquially called 
Forex, is one of the largest and most dynamically devel-
oping financial markets in the world. It is a decentral-
ized market in the economic, geographic and technical 
sense. The advantage of this market is undoubtedly the 
fact that anyone can become an investor on this mar-
ket, thus there are no market entry or exit barriers. 

The market is characterized by the largest liquidity, 
dynamics and turnover (Zembura, 2011, p. 114 a). Data 
from the report of the International Settlement Bank 
indicate the ever-growing importance of this segment 
on the international arena. The average daily transac-
tion value increased from USD 5.5 trillion to USD 6.59 
trillion in 2019. 

Forex is characterized by certain features, where 
the most significant are the following: 
a) global extent – transactions possible in various re-

gions of the world, it is not a geographically located 
market;  

b) possibility to close transactions 24h/day;  
c) no central supervision – domestic supervision au-

thority in every country. In Poland the authority su-
pervising the functioning of Forex is the Polish Finan-
cial Supervision Authority (Oziewicz, 2006; Rubaszek 
& Serwa, 2009; Świerkocki, 2011; Zembura, 2011b; 
Bieliński, 2013). 

In the globalized world the exchange rates are 
mainly impacted by economic factors. In the transac-
tions on Forex the exchange rate of the given currency 
pair is expressed as one figure that constitutes a rela-
tion of the quoted currency to the notional amount. 
The demand and supply for the given currency pair 
depends on many factors. The most significant eco-
nomic factors that influence the short-term exchange 
rate volatility are macroeconomic data from the Ameri-
can economy. This data is usually published in the form 
of monthly reports. 

The macroeconomic variables can be divided into: 
a) structural indices, e.g. inflation indices, Gross Do-

mestic Product (GDP) or Balance of Trade; 
b) labor market indices, e.g. Non-Farm Payrolls, unem-

ployment rate or the number of unemployment ben-
efit claims; 

c) real estate sector indices, e.g. primary market house 
sales index, building permit index or secondary 
house sales index; 

d) producers’ orders indices, e.g. orders in industry, or-
ders for durable goods or orders for goods without 
means of transport; 

e) enterprises’ decisions indices, e.g. Supply Manage-
ment Institute’s Index for Industry or Supply Man-
agement Institute’s Index for Services; 



 

tion discussed in the subject literature. Numerous pub-
lications emphasize that choosing the one-hour time 
range allows one to eliminate the risk of influence of 
other data published on the same day but at different 
time. Therefore, the analysis of the one-hour reaction 
gives the most authoritative results. 

In accordance with the schedule of publications, 
there is only one new piece information published in 
the analysed time ranges. At the moment of data pub-
lishing, e.g. regarding inflation (CPI), no other macroe-
conomic data from the American economy is pub-
lished. The risk of impact of other macroeconomic data 
has been thus significantly eliminated. However, it does 
not exclude the inflow of unexpected information un-
foreseen in the macroeconomic calendar (such as war, 
cataclysms, unexpected announcements by authorities, 
etc.). 

The analysis of the short-term exchange rate reac-
tion to the publication of macroeconomic data de-
mands taking into consideration the expectations prior 
to the publication of data. The exchange rate does not 
react to the value of the published macroeconomic 
variable, but rather to how much this variable differs 
from the expected, i.e. how much it has surprised mar-
ket participants. Therefore, the subject of the research 
is the surprise. In order to be able to calculate the sur-
prise connected with the published macroeconomic 
data one uses the median of questions asked in the 
research performed by Money Market Services (MMS). 
Such research is carried out once a week. MMS ad-
dresses a survey of up to 40 managers. The results al-
low collection of data in the scope of specialists’ expec-
tations with regard to the coming economic infor-
mation (Neely, 2011, pp. 361-407). Thus, the macroe-
conomic surprise constitutes the difference between 
the expected value (prognosis) of the published macro-
economic data and the actually published value 
(Caruso, 2016, p. 28; Andersen et al., 2013, p. 38; An-
dersen et al., 2007, p. 258). 

In Table 1 a sample macroeconomic calendar is 
presented. It comprises one calendar year with month-
ly publications for the sample American macroeconom-
ic variable: inflation. 

the exchange rate volatility emphasizing that the 
strength of the influence decreases with time. Similar 
conclusions have been formulated by Andersen et al. 
(2007) who have demonstrated that the influence of 
data from USA on the exchange rate volatility was sig-
nificant but momentaneous. Neely has proved that 
macroeconomic announcements attribute to the ex-
change rate volatility and that the planned and un-
planned news usually increase the exchange rate vola-
tility for about one hour, frequently causing price 
jumps. Thus, the time of analysis for the analysis of 
macroeconomic data has been narrowed to one hour. 

Moreover Omrane and Savaser (2016) have point-
ed to the large impact of the chronology of publications 
during a month demonstrating that in one variables 
category it is data published first that is most signifi-
cant. Harris and Żabka’s (1995) and Edison’s (1997) 
research have proved that data on the change of em-
ployment in the USA is of expressly positive and statisti-
cally significant impact on the dollar exchange rate. 
Whereas Simpson et al. (2005) did a study in which the 
influence of 23 macroeconomic announcements on 
exchange rates were analysed, which proved that the 
exchange rates reacted to the announcements on infla-
tion, customer demand and interest rates. 

 

The results of research of short-term reaction of 
the USD/PLN exchange rate to the publication of mac-
roeconomic data are presented. The research compris-
es data from June 2017 to September 2022. Macroeco-
nomic data used in the analysis come from the Ameri-
can economy. The analysis uses half-hourly data on the 
exchange rate of the Polish zloty against the US dollar. 
The purpose of the research was to indicate what mac-
roeconomic data is important for the short-term USD/
PLN exchange rate volatility. The following research 
question has been posed: Does the USD/PLN exchange 
rate react to the published macroeconomic data from 
the American economy?   

In this research short-term reaction is understood 
as a reaction to the publication of macroeconomic data 
within the range of one hour. The choice of the one-
hour reaction as the subject of analysis is a typical solu-

Table 1: United States of America – consumer price index m/m 

Year Month Day Hour 
Consumer price index (m/m in %) 

Present value Projected value Previous value 

2021 

January 13 15:30 0.4 0.4 0.2 

February 10 15:30 0.3 0.3 0.2 

March 10 15:30 0.4 0.4 0.3 

April 13 14:30 0.6 0.5 0.4 

May 12 14:30 0.8 0.2 0.6 

June 10 14:30 0.6 0.4 0.8 

July 13 14:30 0.9 0.5 0.6 



 

(1) 

(2) 

ΔYt – change of exchange rate within half an hour ex-
pressed in pips calculated as follows:  

(3) 

Whereas Y0 and Yz refer adequately to the exchange 
rate at the opening and at the closure of the given half-
hour time range;  

Cit, i = 1, 2, … , kc – the values of the Boolean control 
variables representing particular hours or time ranges 
within the day; the variables assumed value 1 for the 
given time range or hour and 0 in other cases; the fol-
lowing time ranges and hours were taken into account: 
6:00-8:30, 9:00, 9:30, 10:00, 10:30, 11:00, 11:30, 12:00-
14:00, 14:30, 15:00, 15:30, 16:00, 16:30, 17:00, 17:30, 
18:00-21:30; 

Xjt, j = 1, 2, … , kx – the values of standardized macroe-
conomic surprises for data from the United States;  

Ɛt – the value of the random parameter; 

       - the value of the Boolean control variable repre-
senting the periods of the increased exchange rate vol-
atility; COVID – 1.03.2020—14.02.2022; war in Ukraine 
– 15.02.2022—23.09.2022; 

α, β, γ, δ - model parameters; describe average exchan-
ge rate changes in particular parts of the day; parame-
ters  depict exchange rate changes after the occurrence 
of the particular surprise of one standard deviation; 
parameters  characterize the level of volatility of the 
analyzed exchange rates, whereas parameters  descri-
be volatility fluctuations that occur after the occurren-
ce of the surprises. 

These type of models are commonly used for mo-
delling phenomena on the financial markets, especially 
for modelling exchange rates. Similar research appro-
ach was applied in other research referring to exchange 
rates on Forex, e.g. Egert et al. (2014). 

The green colour means that the present value of 
the index is much higher from prognoses, which can 
lead to dollar weakening. Whereas the red colour of 
the current value means that the actually published 
value of this index is less than the expected value. Such 
a value means better news for the investors as it can 
herald currency appreciation. An announcement is 
deemed surprising if it departs from the market expec-
tations. Therefore, it is the surprise value that is ana-
lysed and not the published value.    

The selection of macroeconomic data from the 
United States raises no doubts as it has been confirmed 
by a plethora of research. Moreover, the USA is still the 
most important economy in the world and therefore 
investors pay most attention to the publications from 
this economy. In the article it is the USD/PLN currency 
pair that has been analysed. The basic criterion of mac-
roeconomic variable selection for the research was the 
importance of the given variable for the shaping of the 
currency rates in accordance with the most important 
currency rate theories and their practical meaning from 
the investors’ point of view.   

The analysis of the change of exchange rate reac-
tions to the publication of data from the American 
economy was performed with reference to five macro-
economic data points. The reaction was tested based 
on the following variables: CPI, Non-Farm Payroll, ISM 
Services PMI, ISM Manufacturing PMI, ESMI or Retail 
Sales. The study uses the macroeconomic calendar of 
the Investing.com platform recognized by investors 
around the world. The platform updates data regarding 
the expected, real and past value in the macroeconom-
ic calendar. It also publishes data from previous years. 
The analysis of connections between the publication of 
macroeconomic data and the reaction of exchange 
rates was carried out using the linear regression model 
with the GARCH process for the random parameter.  

 

The analysis of connections between the publica-
tion of macroeconomic data and the reaction of ex-
change rates was carried out using the linear regression 
model with the GARCH process for the random param-
eter. The model presents itself as follows: 

August 11 14:30 0.5 0.5 0.9 

2021 

September 14 14:30 0.3 0.4 0.5 

October 13 14:30 0.4 0.3 0.3 

November 10 15:30 0.9 0.6 0.4 

December 10 15:30 0.8 0.7 0.9 

Year Month Day Hour 
Consumer price index (m/m in %) 

Present value Projected value Previous value 

Source: Own study based on: https://pl.investing.com/economic-calendar/cpi-69 (Accessed: 24.09.2022). 



 

mation of models was carried out using the standard 

largest method. The calculation of parameters was per-

formed in the Stata 15 program.  
 

Table 2 lists calculations of parameters of model           
(1-2) for the USD/PLN currency pair.   

The model parameters were calculated on the ba-

sis of half-hour data on the exchange rates in the years 

2017-2020. One series counted 65,000 observations. 
Data regarding surprises was standardized so that the 

standard deviation of particular surprises always equals 

1 and their average value is 0. If no macroeconomic 

data was published in the given moment, the value of  
variables describing the surprises was equal 0. The esti-

Table 2: Calculations of parameters of model (1-2) 

Parameter α Parameter β Parameter δ 

α0 
-8.344*** 

CPI 
433.4*** 

CPI 
2.103*** 

(2.258) (19.50) (0.0336) 

α1 
0.00013** 

ESMI 
-3.762 ESMI -1.237*** 

(0.00005) (25.16)   (0.131) 

id_0600_0830 
7.999** ISM Servces 

PMI 

15.80 ISM Servces 
PMI 

1.465*** 

(3.158) (29.62) (0.234) 

id_0900 
46.55*** ISM Manufac-

turing PMI 

189.9*** ISM Manufac-
turing PMI 

1.476*** 

(3.503) (28.00) (0.214) 

id_0930 
14.55*** 

NFP 
105.7 

NFP 
-8.631*** 

(3.826) (96.57) (0.424) 

id_1000 
-9.841** 

Retail Sales 
116.6*** 

Retail Sales 
-1.407*** 

(3.893) (26.49) (0.324) 

id_1030 
-18.65*** 

 

(5.181) 

id_1100 
42.97*** 

(6.317) 

id_1130 
71.04*** 

(7.428) 

id_1200-
id_1400 

1.293 

(3.688) 

id_1430 
-2.961 

(5.480) 

id_1500 
-37.87*** 

(4.414) 

id_1530 
41.30*** 

(5.006) 

id_1600 
33.93*** 

(5.182) 

id_1630 
-34.74*** 

(5.516) 

id_1700 
6.161 

(5.942) 

id_1730 
24.15*** 

(6.683) 

id_1800_2130 
4.271* 

(2.373) 

Source: Own elaboration. 

Parameter γ 

γ0 
9.105*** 

(0.0110) 

γ1 
0.311*** 

(0.00288) 

γ2 
0.634*** 

(0.00223) 

 γ3 

(id_covid) 

0.549*** 

(0.0112) 

 γ4 
(id_war) 

1.704*** 

(0.0150) 
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-term reaction of the USD/PLN currency pair exchange 
rate. The following research questions were posed: 
Does the USD/PLN exchange rate react to the pub-
lished macroeconomic data from the American econo-
my? Could larger USD/PLN exchange rate volatility be 
observed during the COVID pandemic and has the war 
in Ukraine impacted USD/PLN exchange rate volatility? 
The above research allowed us to formulate conclu-
sions that constitute replies to the posed research 
questions. 

The most important conclusions from the per-
formed research were presented below. 
a) Exchange rate volatility was higher after publications 

of the macroeconomic data. Between 11:30-12:00 
the USD/PLN exchange rate increased on average by 
71 pips above the trend and it was the largest aver-
age change during the day. Whereas after publica-
tion of data on Inflation the USD/PLN exchange rate 
changed by approximately 433 pips within one hour 
from the moment of data publication. 

b) The strongest exchange rate reaction was after pub-
lication of data regarding Inflation, Manufacturing 
PMI and Retail Sales. The occurrence of the positive 
surprise in the scope of data regarding inflation re-
sulted in the increase of the USD/PLN exchange rate 
by 433 pips on average. Whereas after publication of 
data on Manufacturing PMI the USD/PLN exchange 
rate changed by approximately 190 pips within one 
hour from the moment of data publication. Then the 
positive surprise in the scope of retail sales data re-
sulted in the average USD/PLN exchange rate change 
of approximately 117 pips within one hour from the 
moment of data publication. 

c) In the COVID (1.03.20—14.02.22) period we ob-
served increased USD/PLN exchange rate volatility. 

d) Exchange rate volatility was expressly larger in the 
period of war in Ukraine (15.02.22 – end of experi-
ment). 

e) The positive surprise in the scope of data regarding 
Inflation, Manufacturing PMI and Services PMI in-
creased the USD/PLN exchange rate volatility, 
whereas positive surprises in the scope of data re-
garding NFP and ESMI expressly decreased the USD/
PLN exchange rate fluctuations.   

The author believes that the conducted study will 
assist in the making of decisions by Forex market inves-
tors involved in USD/PLN currency pair investing. 

On the basis of the analysis of the results for pa-
rameters  one can see that between 11:30-12:00 the 
USD/PLN exchange rate increased on average by 71 
pips above the trend and it was the largest average 
change during the day. Between 9:00-9:30 the ex-
change rate increased by app. 47 pips. Similar changes 
occurred between 11:00-11:30 (increase by 43 pips) 
and 15:30-16:00 (increase by 41 pips). The smallest 
USD/PLN exchange rate change took place between 
12:00-14:00 (increase by slightly more than 1 pip). Simi-
lar small changes of the exchange rate were observed 
between 14:30-15:00 (decrease by app. 3 pips) and 
18:00-21:00 (increase by slightly more than 4 pips). 

The analysis of the results for parameter allows 
one to see that the positive surprise in the scope of 
data regarding inflation, Manufacturing PMI and Retail 
Sales definitely caused the strongest reaction of the 
USD/PLN exchange rate. The occurrence of the positive 
surprise in the scope of data regarding inflation of                  
1 standard variation resulted in the increase of USD/
PLN exchange rate by 433 pips on average.  Whereas 
after publication of data on Manufacturing PMI the 
USD/PLN exchange rate changed by approximately 190 
pips within one hour from the moment of data publica-
tion. Then the positive surprise in the scope of retail 
sales data – one standard deviation – resulted in the 
average USD/PLN exchange rate change of approxi-
mately 117 pips within one hour from the moment of 
data publication. 

The analysis of parameter  allows one to see that in 
the COVID period (1.03.20—14.02.22) we observed 
increased USD/PLN exchange rate volatility. Such big  
increased volatility was also observed during the war in 
Ukraine (15.02.22 – end of experiment). 

On the basis of the analysis of the results of param-
eter one can see that the positive surprise in the scope 
of data regarding inflation, Manufacturing PMI and 
Services PMI increased the USD/PLN exchange rate 
volatility. Whereas positive surprises in the scope of 
data regarding NFP and ESMI expressly decreased the 
USD/PLN exchange rate fluctuations.   

 

The performed research was to distinguish the role 
of the selected macroeconomic data from the Ameri-
can economy as the determinants influencing short-
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Abstract Since the beginning of the 1980s, a continuous process of integration of national and regional 
markets into one global market for goods, services and capital can be noticed. Both economic 
theory and market practice indicate that the level of the exchange rate primarily depends on 
macroeconomic variables (such as interest rates or the number of new jobs in the non-
agricultural sector). The results of the research presented in the article regard the importance of 
US macroeconomic data publications for the short-term volatility of EUR/USD exchange rate. The 
main purpose of the study was to show whether macroeconomic data from the United States 
affects the short-term development of the EUR/USD exchange rate and whether the Forex mar-
ket is a good way to multiply capital. The following research questions have been posed: does 
the EUR/USD exchange rate react to the published macroeconomic data from the American 
economy? Second, is whether investing in the Forex market could be a way to multiply capital in 
times of economic boom and recession. This paper presents the effects of my own research and 
observations in terms of the impact of US macroeconomic data, on shaping exchange rates of 
the Forex market. Based on my own investment experience my goal is to prove, that Forex mar-
ket is a perfect way to multiply capital. My investment decisions regarding future exchange rate 
fluctuations, were based on the presented macroeconomic data from the US economy, as well 
as on the basis of important leading economic indicators. The position was opened and closed on 
the same day. The trading contracts have been made throughout 7 working days. The underlying 
financial instruments were EUR/USD and OIL. The conclusions of this study are as follows. The 
USD/PLN exchange rate reacted to the published macroeconomic data from USA. The strongest 
exchange rate reaction was noticed after publications of data regarding US Non-farm Payrolls 
(NFP), Initial Jobless Claims and ISM Services PMI. Strong exchange rate reaction was recorded 
after ADP US Private Sector Jobs and Factory orders report. When taking described investment 
examples into account, it can be clearly stated that investing in the Forex market is an excellent 
alternative to stock investments.  

JEL classification: E44, F31  

Keywords: currency exchange rates, Foreign Exchange, macroeconomic data  

Received: 22.11.2022                                                                                                                                                                                           Accepted: 30.01.2023 

Cite this: 
Zembura W. (2023) Forex market as the best possible way of investing money during an economic boom  and recession. Financial Internet Quarterly 
19 (1), pp. 8-20.   

© 2023 Wojciech Zembura, published by Sciendo. This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivatives 3.0 
License.  

1 University of Economics in Katowice, Poland, e-mail: wojciech.zembura@ue.katowice.pl, ORCID: https://orcid.org//0000-0001-5343-7108. 



 

the short-term development of the EUR/USD exchange 
rate and whether the Forex market is a good way to 
multiply capital. The following research questions were 
posed:  does the EUR/USD exchange rate react to the 
published macroeconomic data from the American 
economy? The second is whether investing in the Forex 
market could be a way to  multiply capital in times of 
economic boom and recession. 

This paper presents the effects of my own research 
and observations in terms of the impact of US macroe-
conomic data, and on shaping exchange rates of the 
Forex market. Based on my own investment experience 
my goal is to prove, that the Forex market is a perfect 
way to multiply capital.  Macroeconomic data from the 
US economy, both positive and negative, affects the 
exchange rates of the underlying instruments (e.g. 
EUR/USD, OIL), and thus increases profits from invest-
ment in CFDs2. Regardless of whether the macro data is 
good or bad, CFDs can always generate profits. In order 
to achieve profits from concluded CFDs, I analyze mac-
roeconomic data concerning the US economy. 

To date, there has been no attempt to study the 
impact of US macroeconomic data on the EUR/USD 
currency pair within the M30 timeframe, based on real 
transactions. The results of this study have both cogni-
tive and applicational dimension. As a cognitive dimen-
sion, this article may be a source of knowledge on the 
Forex market and a guide to determinants which are 
shaping the EUR/USD exchange rate. As an application-
al dimension, the results of the study may be useful for 
currency market participants. This research may also be 
addressed to investors who actively trade the EUR/USD 
currency pair. 

 

The results of the research presented in the article 
regard the importance of US macroeconomic data pub-
lications for the short-term volatility of the EUR/USD 
exchange rate. The following research questions have 
been posed:  does the EUR/USD exchange rate react to 
the published macroeconomic data from the American 

Since the beginning of the 1980s, a continuous pro-
cess of integration of national and regional markets 
into one global market for goods, services and capital 
can be noticed. The process of globalization leads to 
the growing penetration and integration of markets, an 
increase in the relationships between economic phe-
nomena, including macroeconomic processes, which is 
best exemplified by the global currency market - Forex.  

The foreign exchange market has undergone sever-
al fundamental changes in the last century. In 1944, at 
an international conference in Bretton Woods, the cur-
rency exchange system operating in the post-war peri-
od was introduced. In 1973, the system of fixed ex-
change rates collapsed under the influence of market 
forces, and since then, currency prices are the result of 
a game of supply and demand. This is how the process 
of creating the international currency market (FOREX) 
began. The Forex market is an over the counter (OTC) 
market with no physical location and no central super-
vision (Oziewicz, 2006; Rubaszek & Serwa, 2009; Świer-
kocki, 2011; Zembura, 2011; Bieliński, 2013). This 
means that transactions are made between market 
participants (banks, corporates, foreign exchange bro-
kers, individual investors) via electronic trading plat-
forms and telephone lines.  

The exchange rate is shaped on the currency mar-
ket, which is the starting point for both the official ex-
change rate (in Poland announced by the National Bank 
of Poland) and the rates offered by banks to their cli-
ents all over the world. Active participation of a Polish 
individual investor in trading on the international Forex 
market has been possible since 2002. 

With the introduction of the free shaping of ex-
change rates, the Forex market experienced a spectac-
ular increase in turnover. Average daily turnover in 
2022 reached USD 7,5 trillion, which is approximately 
16 times the combined daily turnover on all of the 
world’s exchanges (BIS, 2022).  

Both economic theory and market practice indicate 
that the level of the exchange rate primarily depends 
on macroeconomic variables (such as interest rates or 
the number of new jobs in the non-agricultural sector) 
Devereux and Lane (2003), Moran (2009), Evans                     
& Speight (2010); Insah (2013); Mirchandani (2013) or 
Andersen, et al. (2013). Empirical research and eco-
nomic practice prove that exchange rates react to in-
formation on macroeconomic data (Goodhart, 1989; 
Andersen & Bollerslev, 1998; Almeida, et al., 1998; 
Zettelmeyer, 2004; Matesanz & Ortega, 2015; Gau 
& Wu, 2017). 

The main purpose of the study was to show wheth-
er macroeconomic data from the United States affects 

……………………………………………………………………………………………………………………………………………………………………………. 
2 CFD - Contract for Differences. These are derivative financial instru-
ments that give the possibility of hedging or earning on changes in 
exchange rates, commodity prices, shares or stock index levels (i.e., 
underlying instruments). CFDs are traded over the counter. 
The margin is the amount needed to open a position (long position - 
buy, short position - sell). It represents a certain percentage of the 
value of our transaction. 
1 lot is a transaction for 100,000 currency of the first pair. For EUR/
USD it is 100,000 EUR. For example, when concluding a contract for 
the EUR/USD currency pair, the calculations are as follows: 1 lot - 
that is, a transaction for 100,000 EUR, the margin is 1% or 1,000 EUR. 
EUR/PLN = 3.3820 - it follows that the domestic currency margin will 
be PLN 3.382 (3.3820 x 1000). If the buying price EUR/USD = 1.5456, 
and the selling price is 1.5457, the difference will be 0.0001 i.e. 1 pip. 
USD/PLN = 2.2020 - hence 1 pip is equal to PLN 22.02 (2.2020 x 10).  



 

The basic US economic indicators included in this 
research:  
1)   NY Empire State Business Condition Index;  
2)   National Association of Home Builders NAHB;  
3)   Building Permits; 
4)   Housing Starts; 
5)   Production Price Index PPI; 
6)   Core Production Price Index (Core PPI); 
7)   Industrial Production;  
8)   Capacity Utilization; 
9)   Mortgage Banking Association MBA; 
10) Weekly Petroleum Status Report; 
11) Initial Jobless Claims; 
12) Leading Economic Indicators LEI; 
13) Construction Spending; 
14) Institute for Supply Management Index ISM USA 

Manufacturing; 
15) ADP US Private Sector Jobs; 
16) Factory orders; 
17) Non-farm Payrolls USA; 
18) ISM Services PMI; 
19) Weekly Jobless Claims. 
 

The results of the research presented in the article 
regard the importance of US macroeconomic data pub-
lications for the short-term volatility of the EUR/USD 
exchange rate. The main purpose of the study was to 
show whether macroeconomic data from the United 
States affects the short-term development of the EUR/
USD exchange rate and whether the Forex market is              
a good way to multiply capital. The following research 
question were posed:  does the EUR/USD exchange 
rate react to the published macroeconomic data from 
the American economy? The second is whether in-
vesting in the Forex market could be a way to multiply 
capital in times of economic boom and recession. 

Other factors and events that could have influ-
enced the market prices:  
1) At 3:15 p.m. Richmond Fed President announce-

ment. Jeffrey Lacker implied that the interest rates 
should be raised.  

economy? The second is whether investing in the Forex 
market could be a way to multiply capital in times of 
economic boom and recession. This paper presents the 
effects of my own research and observations in terms 
of the impact of US macroeconomic data, on shaping 
exchange rates of the Forex market. Based on my own 
investment experience my goal is to prove that the 
Forex market is a perfect way to multiply capital.  Mac-
roeconomic data from the US economy, both positive 
and negative, affects the exchange rate of underlying 
instruments (e.g., EUR/USD, OIL), and thus increases 
profits from investment in CFDs. My investment deci-
sions regarding future exchange rate fluctuations were 
based on the presented macroeconomic data from the 
US economy, as well as on the basis of  important lead-
ing economic indicators.  

The scope of research on capital, the research peri-
od, the underlying instruments, the trading platform 
and macroeconomic data are as follows. The required 
base capital = 5,000 PLN. The trading contracts were 
made throughout 7 working days when significant US 
economic indicators were published. Trading began on 
June 16, 2008. Trading ended on July 03, 2008. The 
underlying financial instruments were EUR/USD and 
OIL. The transactions were made using X-Trade Brokers 
(XTB) electronic trading platform, which is a brokerage 
company specializing in derivative instruments trading. 
My investment decisions regarding future exchange 
rate fluctuations were based on the presented macroe-
conomic data from the US economy, as well as on the 
basis of important leading economic indicators. The 
positions were opened and closed on the same day. 

Basic terms on Forex Market:  
a)  CFD – Contract for Differences; 
b) CFD are financial derivatives that give opportunities 

to hedge or make money on currency exchange 
rates changing, commodity and stock prices, stock 
market indices (underlying financial instruments); 

c) Required margin for order opening is the amount of 
money required for order opening. It is a certain 
percentage of the value of our transaction;  

d) 1 Lot (a transaction unit) means buying or selling 
100,000 of one currency (the first currency listed in                  
a pair) for another. In the case of EUR/USD it means 
buying/selling 100,000 EUR. 

Table 1: US economic indicators (Day 1, Monday, June 16, 2008) 

Hour Country Economic indicator For Actual Forecast Prior 

14:30 USA NY Empire State Business Conditions Index June -8.7 -2.4 -3.2 

18:00 USA NAHB Housing Market Index June 18.0 19.0 19.0 

Source: https://www.forexfactory.com/calendar.  



 

Table 2: Concluded CFD transactions 

Parameters Characteristics 

Underlying instrument EUR/USD 

Time of opening 14:10 

Price 1.5456 

Time of closing 15:20 

Price 1.5512 

The volume / Required margin for order opening 1 lot / 3382.00 

Order type (Bid/Ask) Ask 

The available capital (deposit) 5000 

Profit/Loss +1233.12 

Ending capital 6233.12 
Source: Own study. 

Chart 1: EUR/USD exchange rate 

Source: X-Trade Brokers electronic trading platform, 2008. 

time. It should also be remembered that the quoted 
Business Climate Index concerned the past, while 
Lacker's statement referred to the future. The moment 
when the position had to be closed was also indicated 
by the RSI oscillator of almost 783.  

 

As can be seen in Chart 1, the initial reaction to the 
negative data on the decline in the New York City Busi-
ness Climate Index was a significant dollar weakening. 
At 15:15 the head of the Fed from Richmond, Jeffrey 
Lacker, spoke. He suggested that interest rates should 
increase ,and the dollar appreciated almost at the same 

……………………………………………………………………………………………………………………………………………………………………………. 
3 RSI - Relative Strength Index was presented by J. Welles Wilder Jr. in 
his 1978 book, New Concepts in Technical Trading Systems. The RSI 
oscillator is placed on a vertical scale from 0 to 100. An oscillator 
value above 70 is considered an overbought signal, while oversold 
signal is indicated by a decrease in the oscillator value below 30.  

Hour Country Economic indicator For Actual Forecast Prior 

14:30 USA Building Permits May 
-1.3% 
(0.969M) 

-2.9% 
(0.960M) 

 - 

14:30 USA Housing Starts May 
-3.3% 
(0.975M) 

-5.0% 
(0.980M) 

-  

Table 3: US economic indicators (Day 2, Tuesday June 17, 2008) 



 

million, or $4.58 a share. The analysts estimated 
earning of $3.42 per share. The impairment loss on 
capital market reached $775 million.  

2) Housing starts fell 3.3% the lowest since March 1991  

Other factors and events that could have influ-
enced the market prices.  
1) Goldman Sachs (the largest brokerage company) 

reported the second-quarter net profit of $2.09 

Hour Country Economic indicator For Actual Forecast Prior 

14:30 USA Production Price Index PPI May 1.4% m/ m 1.0% 
0.2% m/m 
6.5% y/y 

14:30 USA Core PPI May 0.2% m/ m 0.2% 
0.4% m/m 
3.0% y/y 

15:15 USA Industrial Production May -0.2% +0.1% -0.7% 

15:15 USA Capacity Utilization May 79.4% 79.7% 79.7% 

Source: https://www.forexfactory.com/calendar. 

Table 4: Concluded CFD transactions  

Parameters Characteristics 

Underlying instrument EUR/USD 

Time of opening 14:25 

Price 1.5480 

Time of closing 18:00 

Price 1.5518 

The volume / Required margin for order opening 1 lot / 3377.00 

Order type (Bid/Ask) Ask 

The available capital (deposit) 6233.12 

Profit/Loss +1828.40 

Ending capital 7061.52 

Source: Own study. 

Chart 2: EUR/USD exchange rate 

Source: X-Trade Brokers electronic trading platform, 2008. 



 

the capital market reached USD 775 million. At 2:30 
p.m. another piece of negative news was released. Al-
ready started housing constructions fell to their lowest 
level since March 1991. Only the base index of industri-
al production sold proved to be in line with market ex-
pectations, which certainly did not contribute to the 
strengthening of the dollar in any way.  

 

Looking at the macroeconomic data released on 
that day, we can assume that further weakening of the 
dollar could be expected. Additionally, at 2:25 p.m. it 
was announced that Bank Goldman Sachs (the world's 
largest brokerage company) generated a net profit of 
USD 2.09 million, i.e., USD 4.58 per share in the second 
quarter of the year. Analysts estimated the profit at 
USD 3.42 per share. The write-offs related to losses in 

Table 5: US economic indicators (Day 3. Wednesday, June 18, 2008) 

Hour Country Economic indicator For Factual Forecast Prior 

13:00 USA 
(Mortgage Banking                     
Association MBA) 

Previous 
week 

-8.8%  - +10.9% 

16:30 USA 
Weekly Petroleum             
Status Report 

 - 
-1.24M of 

barrels 
-1.75M of 

barrels 
- 

Source: https://www.forexfactory.com/calendar. 

$1,03 million. Earnings per share (EPS) = $0.95, as 
the market expected. 

2) Oil workers’ strike in Nigeria (Chevron Corp.). 

Other factors and events that could have influ-
enced the market prices. 
1) Morgan Stanley quarter net profit dropped 57% to 

jkfdkjfjkdhdfjkhiohuiuh Table 6: Concluded CFD transactions 

Parameters Characteristics 

Underlying instrument EUR/USD 

Time of opening 13:30 

Price 1.5476 

Time of closing 20:25 

Price 1.5527 

The volume / Required margin for order opening 1 lot / 3370.00 

Order type (Bid/Ask) Ask 

The available capital (deposit) 7061.52 

Profit/Loss +1109.25 

Ending capital 8170.77 
Source: Own study. 

Chart 3: EUR/USD exchange rate 

Source: X-Trade Brokers electronic trading platform, 2008. 



 

firming the financial crisis. Such a portion of data from 
the US economy suggested that the dollar would con-
tinue to weaken.  

 

Another day and other bad news. This time, the 
MBA index dropped by as much as 8.8%. A decline in 
Morgan Stanley's profit by 57% to USD 1.03 million, 
earnings per share = USD 0.95 was the next news con-

Table 7:  US economic indicators (Day 4. Thursday, June 19, 2008) 

Hour Country Economic indicator For Factual Forecast Prior 

14:30 USA Initial Jobless Claims Previous week 381K 375K 384K 

16:00 USA Leading Economic Indicators LEI May +0.1% N/C +0.1% 

Source: https://www.forexfactory.com/calendar. 

Table 8: Concluded CFD transactions  

Parameters Characteristics 

Underlying instrument EUR/USD EUR/USD 

Time of opening 14:05 15:15 

Price 1.5470 1.5500 

Time of closing 15:15 16:50 

Price 1.5505 1.5483 

The volume / Required margin for order opening 1 lot / 3370.00 1 lot / 3370.00 

Order type (Bid/Ask) Ask Bid 

The available capital (deposit) 8170.77 8932.02 

Profit/Loss +761.25 +369.75 

Ending capital 8932.02 9301.77 

Source: Own study. 

Chart 4: EUR/USD exchange rate 

Source: X-Trade Brokers electronic trading platform, 2008. 

this could already be noticed beforehand, its growth 
was forecasted. In fact, it proved to be a little positive4.  

The macro data occurring on the market proved to 
be quite volatile and a bit confusing for investors. The 
number of people newly registered as unemployed 
reached 381 thousand, i.e., more than the market had 
expected. The reaction was obvious – the dollar was 
weakening. As far as the LEI index was concerned, and 

…………………………………………………………………………………………………………………………………………………………………………… 
4 LEI - Leading Economic Indicator, is one of the three composite 
indices, beside the index of delayed and convergent indicators, deve-
loped and published monthly by The Conference Board in the form 
of a report on business cycle indicators. It is a very important indica-
tor of the economic situation. Wall Street analysts and investors 
attach great importance to the index of leading indicators.  



 

such situations, when the incoming macroeconomic 
data from the US economy were ambiguous, it was 
quite difficult to open and close positions while maxim-
izing profit.  

 

The decline of the RSI oscillator to the level of 30 was 
helpful in choosing the given moment of opening the 
"buy" position. The position was also closed in the con-
dition where the RSI reached the level of 70. The "sell" 
position was opened almost at the same time. Thus, in 

The indication above 50 points means that more 
companies in the region are expecting improvement 
in economic conditions.  

2) The crude oil price rose sharply and reached $143.67 
a barrel. 

Other factors and events that could have influ-
enced the market prices.  
1) The Associated Industries of Massachusetts (AIM) 

Business Confidence Index declined to 48.9 points in 
June from 49.4 in May. In April the Index was 50.1. 

Table 9: US economic indicators (Day 5. Tuesday, July 1, 2008) 

Hour Country Economic indicator For Factual Forecast Prior 
16:00 USA Construction Spending May  -0.4%  -0.6% -0.4% 

16:00 USA ISM Manufacturing PMI June 50.2 49.6 49.6 

Source: https://www.forexfactory.com/calendar. 

Table 10: Concluded CFD transactions 

Parameters Charateristics 

Underlying instrument EUR/USD 

Time of opening 16:05 

Price 1.5740 

Time of closing 17:25 

Price 1.5765 

The volume / Required margin for order opening 1 lot  /3357.00 

Order type (Bid/Ask) Ask 

The available capital (deposit) 9301.77 

Profit/Loss -543.75 

Ending capital 8758.02 

Source: Own study. 

Chart 5: EUR/USD exchange rate 

Source: X-Trade Brokers electronic trading platform, 2008. 



 

tracts, it could be noticed that the price of a barrel of 
crude oil rose sharply and reached a record price of 
USD 143.67/barrel. Unfortunately, the above events 
did not support the dollar. As shown in Table 10, this 
day was closed with a loss.  

 

Looking at the macro indicators on this day it can 
be stated that the dollar would strengthen. That was 
also my assumption. Unfortunately, at 4:10 p.m. the 
Business Confidence Index (AIM) was released. It fell to 
48.9 points in June from 49.4 in May. In April, the index 
was 50.15. At the same time, observing the oil con-

Table 11: US economic indicators (Day 6. Wednesday 02.07.2008) 

Hour Country Economic indicator For Factual Forecast Prior 

14:15 USA ADP US Private Sector Jobs June -79K jobs -20K jobs +40K jobs 

16:00 USA Factory orders May  +0.6% +0.5% +1.3% 

16:30 USA Weekly Petroleum Status Report -  
-1.98M of 
barrels 

+0.5M of 
barrels 

 - 

Source: https://www.forexfactory.com/calendar. 

Table 12: Concluded CFD transactions 

Underlying instrument EUR/USD OIL 

Time of opening 14:00 16:45 

Price 1.5805 141.35 

Time of closing 16:20 21:20 

Price 1.5865 144.65 

The volume / Required margin for order opening 2 loty  /7060.00 0.1 lota /1398.22 

Order type (Bid/Ask) Ask Ask 

The available capital (deposit) 8758.02 11,296.00 

Profit/Loss +2538 +1475.1 

Ending capital 11,296.00 12,771.12 

Source: Own study. 

Chart 6: EUR/USD exchange rate 

Source: X-Trade Brokers electronic trading platform, 2008. 



 

Chart 7: OIL exchange rate 

Source: X-Trade Brokers electronic trading platform, 2008. 

in a significant increase in oil prices. Due to a fairly cer-
tain impulse that had an impact on the weakening of 
the dollar, the contract was concluded for 2 lots, i.e., 
EUR 200,000.  

The decline in employment in the private sector 
proved to be much greater than forecasted, which ob-
viously translated into a fall in the value of the dollar, 
while a fairly significant decline in fuel stocks resulted 

Table 13: US economic indicators (Day 7. Thursday July 3, 2008) 

Hour Country Economic indicator For Factual Forecast Prior 

14:30 USA Non-farm Payrolls USA June -62K jobs -50K jobs -49K jobs 

14:30 USA Initial Jobless Claims June 404K 380K 384K 

16:00 USA ISM Services PMI June 48.2 51.5 51.7 

Source: https://www.forexfactory.com/calendar. 

dropped to 6.35% in the last week. A week earlier it 
was 6.45%, and a year ago it reached 6.63%.  

2) Crude oil prices reached $146 a barrel. Since then, 
the price went down significantly (technical analy-
sis, speculating motive). 

Other factors and events that could have influ-
enced the market prices. 
1) Freddie Mac announced that after three weeks 

mortgage interest rates went down in the USA. The 
average rate on 30-year fixed rate mortgage 

Table 14: Concluded CFD transactions 

Underlying instrument EUR/USD EUR/USD 

Time of opening 13:50 13:52 

Price 1.5805 1.5805 

Time of closing 14:30 17:00 

Price 1.5860 1.5710 

The volume / Required margin for order opening 1 lot / 3345.00 1 lot / 3345.00 

Order type (Bid/Ask) Ask Bid 

The available capital (deposit) 12,771.12 12,241.12 

Profit/Loss - 530.00 +3710.00 

Ending capital 12,241.12 15,951.12 

Source: Own study.  



 

Table 14: Concluded CFD transactions 

Underlying instrument EUR/USD EUR/USD 

Time of opening 13:50 13:52 

Price 1.5805 1.5805 

Time of closing 14:30 17:00 

Price 1.5860 1.5710 

The volume / Required margin for order opening 1 lot / 3345.00 1 lot / 3345.00 

Order type (Bid/Ask) Ask Bid 

The available capital (deposit) 12,771.12 12,241.12 

Profit/Loss - 530.00 +3710.00 

Ending capital 12,241.12 15,951.12 

Source: Own study.  

Chart 8: EUR/USD exchange rate 

Source: X-Trade Brokers electronic trading platform, 2008. 

 was automatically closed with a slight (predetermined) 

negative result, while a profit was made on the second 

negative result, while a profit was made on the second 
position. This time the profit proved to be higher than 

previously assumed.  
 

This paper presents the effects of my own research 
and observations in terms of the impact of US macroe-
conomic data, on shaping exchange rates of the Forex 
market. Based on my own investment experience my 
goal is to prove that the Forex market is a perfect way 
to multiply capital. Macroeconomic data from the US 
economy, both positive and negative, affects the ex-
change rate of underlying instruments (e.g., EUR/USD, 
OIL), and thus increases profits from investment in 
CFDs.  

Looking at the macroeconomic data, a simple con-
clusion can be drawn - the dollar should weaken signifi-
cantly against the euro. Probably it would have hap-
pened if there had not been another piece of news 
from the United States, this time about the future. It 
proved that in the US, the mortgage rates dropped 
after 3 weeks, which was communicated by Freddie 
Mac. The average interest rate on a 30-year fixed-rate 
mortgage fell to 6.35%. The week before it was 6.45%, 
whereas a year before it was 6.63%. Crude oil also 
reached the maximum level of USD 146/barrel on that 
day, after which it began to drop significantly. In this 
case, for Wall Street investors, the decline in mortgage 
rates and cheaper oil were more important than the 
weak macro data, which we know are a thing of the 
past. Due to the high level of uncertainty on that day, 
two opposing positions were included in the so-called 
stop loss6. As you can see in the chart, the first position 

…………………………………………………………………………………………………………………………………………………………………………… 
6 Stop loss allows for closing the position automatically in the event 
that the rate goes in the opposite direction than the investor assu-
med.  



 

was increased to PLN 15,951.12 on July 3, 2008. When 
investing in CFDs, there is no need to worry about 
whether there is an upturn or a downturn, whether the 
economy is going through a crisis or if a deep recession 
is coming. It does not matter whether the macroeco-
nomic data from the US economy is good or bad. Here, 
the fluctuations of the underlying instrument are im-
portant (the wider the range of fluctuations, the better 
for the investor) just like an in-depth knowledge of 
macroeconomics, and more specifically macroeconom-
ic phenomena occurring in the American economy. 

By investing in investment funds or directly on the 
stock exchange, it is not always possible to make                  
a profit. While investors often suffer losses in market 
swings, by investing in the Forex market (CFDs), profit 
can always be achieved regardless of whether there is  
a good economic situation or a recession.  

This research may be addressed to investors who 
actively trade the EUR/USD currency pair. I believe that 
knowledge of macroeconomic phenomena and modern 
financial instruments is very useful, especially when it 
can be applied in practice.   

Following the research questions posed in the in-

troduction, based on the conducted analyses, it can be 

concluded that the USD/PLN exchange rate reacted to 
the published macroeconomic data from the USA. 

The strongest exchange rate reaction was noticed 
after publications of data regarding US Nonfarm Pay-
rolls, Initial Jobless Claims and Institute for Supply Man-
agement Report on Services PMI. Strong exchange rate 
reaction was recorded after ADP US Private Sector Jobs 
and the Factory orders reports. After publications of US 
Nonfarm Payrolls, Initial Jobless Claims and ISM PMI 
Services Report, the EUR/USD rate change was approxi-
mately 95 pips on average following data publication. 
Whereas after ADP US Private Sector Jobs and Factory 
orders publication, average EUR/USD rate change was 
approximately 60 pips. 

Taking into account the described example of in-
vestments, it can be clearly stated that investments in 
the Forex market are an excellent alternative to stock 
investments. As investments made in CFDs show, the 
initial capital of PLN 5,000 invested on June 16, 2008 
was increased to PLN 15,951.12 on July 3, 2008. When 
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Abstract Transfer pricing (TP) is based on many principles – the essential one is the Arm´s Length Principle 
(ALP). In this respect, the term “associated persons” is of crucial importance: associated persons 
must be involved in transactions in order for the ALP to be applied. The aim of the paper is to 
contribute to existing comparative analysis of TP rules – specifically, to provide a critical analysis 
of the term “associated persons” as prescribed by domestic law in Brazil, the Czech Republic, and 
Latvia. The key goals of the research conducted were to provide a comprehensive picture of the 
variety of definitions, to indicate relationships between international law and domestic law, and 
last, but not least, to highlight various concepts of the term “associated persons” and to identify 
problematic aspects connected with the interpretation of the definitions and the applications of 
the related rules. The study, which is based on qualitative research, is exploratory and interpre-
tative in its nature. Its results present a background for further research and point to the frag-
mentation of law on TP with respect to the investigated issue. On the basis of the results of the 
comparative study one can conclude significant differences among, and fragmentation in, the 
definitions of the term “associated persons” both in respect of the number of categories estab-
lished and in respect of the absence of the autonomy of the definitions of the term “associated 
persons” as provided by public law (especially by income tax acts). At the same time one can 
conclude the same position regarding the application of double tax treaties in all the countries 
for which the study was carried out.  
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OECD and EU member countries (represented by the 
Czech Republic and Latvia). It is worth stressing that the 
concept selected for this research is of crucial im-
portance in the application of the ALP principle, as as-
sociated persons must be involved in the transactions 
in order for the ALP to be applied (OECD, 2022a).  

The structure of the paper is as follows. The follow-
ing section describes the aim and objectives of the pa-
per. The next section presents the results of the con-
ducted research based on OECD standards (OECD, 
2019), these standards serve as a background for the 
comparisons made and the related analysis. The final 
section of the paper includes discussion focusing on the 
identification of problematic issues and proposals for 
further research in this area, as well as a summary of 
the results obtained. 

 

Considering the fact that there are many significant 
differences in the definitions of the term “associated 
persons”, one can deduce that this “incoherency” (or 
absence of harmonization in this area) can cause prob-
lems in the application of TP rules. This topic, however, 
has not been widely investigated. The aim of the paper 
is thus to extend existing analysis while providing                   
a critical comparison of the definitions of associated 
persons as embodied in the law of the selected coun-
tries, and to define and discuss potentially problematic 
aspects connected with the application of TP rules.  

The main goals of article are:  
1) To provide a comprehensive picture of the variety of 

definitions of the term “associated persons” in the 
selected countries. 

2) To indicate relationships between international law 
(represented by DTTs (namely, by Art. 9 of the DTTs 
which follow OECD standards)) and domestic law in 
selected countries.  

3) To highlight the various definitions of the term 
“associated persons” and to identify problematic 
aspects connected with the interpretation of the 
definitions and the application of the related rules 
(both on the international and domestic levels). 

As such, this study is exploratory and interpretative 
in its nature. The paper itself is based on qualitative 
secondary research covering predominantly legal regu-
lations in the above-stated countries. The method ap-
plied for the collection of information was the content 
analysis of text. The foundation for the subsequent 
analysis was the standards as provided by the OECD 
(2019), from which the basic criteria employed for the 
analysis were deduced. The research tasks were set as 
follows: 

The phenomenon of transfer pricing (TP) has been 
a very hot topic in the last few decades: its importance 
has been significantly boosted by the OECD project 
against Base Erosion and Profit Shifting (BEPS) (for re-
lated aspects see: OECD, 2013; 2019; 2022a). The idea 
behind the need to regulate and set rules for TP be-
tween associated persons is clear and obvious – it is to 
ensure the fair allocation of a tax base when the profit 
is taxed in the country in which it originates. Consider-
ing this, TP rules are investigated in respect of their 
potential to avoid taxation, which is one of the most 
researched topics relating to TP (for selected issues, 
see: Kumar et al., 2021; Devereux & Keuschnigg, 2008). 
This sole understanding and assessment of TP would, 
however, ignore the complexity of TP and its related 
consequences (Holtzman & Nagel, 2014). Such a claim 
is supported, among other aspects, by the exponential 
growth in the literature on the subject of TP (Kumar et 
al., 2021). The literature dealing with this measure and 
how to replace it by another more suitable one is also 
growing (see for instance White, 2020). Nevertheless, 
despite existing critiques, one can conclude that TP 
rules will not be easily replaced by another concept in 
the near future. Until then, the Arm´s Length Principle 
(ALP) applied for transactions between associated per-
sons will remain in operation. The understanding and 
acceptance of this principle are not unified (for a sum-
mary, see: Barbosa & Santos, In: Edge & Dominic, 
2020). Furthermore, it is obvious that despite OECD 
standards being globally and extensively accepted, 
there are still differences between particular domestic 
rules or rules as embodied in double taxation treaties 
(DTT) (for a comparison, see for instance OECD, 2022b). 
The existence of different rules can, without doubt, 
cause significant problems, and not exclusively in inter-
national relations when two associated persons are 
involved in the transaction. To explore and to better 
understand the topic of TP, Kumar et al. (2021) suggest 
addressing several research questions – one of them as 
follows: “What are the similarities and differences 
across TP rules and regulations and how can they be 
(re)configured and improved to promote accountabil-
ity, ethics, and transparency among business conglom-
erates and multinational enterprises engaged in intra-
firm transactions?” The aim of the paper is to address 
this particular question and to contribute to existing 
comparative analysis of TP rules – specifically, to pro-
vide a critical analysis of the term associated persons as 
prescribed by domestic law in Brazil, Czech Republic, 
and Latvia, as well as to identify potential and/or ex-
isting problems and knowledge gaps. These three coun-
tries have been chosen to compare the situation in                  
a non-OECD country (represented by Brazil) and in 



 

a need to identify the relation between these two 
segments of law. 

3) To identify gaps/insufficiencies in the definitions of 
associated persons as provided by domestic law, and 
to identify potential and existing problems within 
the application both on the international and do-
mestic levels. 

The results stated below follow the above-stated 
research question. The first issue to be investigated 
was the scope/complexity of the term “associated per-
sons”. The definitions of “associated persons” as pro-
vided by OECD standards (namely OECD, 2019, Art. 9), 
which is followed with some potential deviations by 
particular DTTs in all the investigated countries, were 
the basis for the comparison made.  

 

Table 1, below, provides a basic taxonomy of cate-
gories of “associated persons” as provided by domestic 
law. For a detailed description, please see Attachment 
No. 1 of this paper.  

1) To provide a taxonomy of the categories of associat-

ed persons as embodied in the domestic law of the 

above-stated countries on the basis of the categories 
as deduced from the OECD standards.  

a) The goal was to obtain a comprehensive picture of 

the situation in the specified countries along with             

a comparison with OECD standards.   
b) Following the background standards as provided by 

the OECD (2019), we distinguished, on the elemen-

tary level, the following types of categories: enter-

prises / the same persons associated through man-
agement (1), control (2) and capital (3).  

2) To assess the fragmentation of the existing legal 

framework. Here, we used a holistic approach while 

integrating the rules as embodied in international 
and domestic law. The relationships between inter-

national and domestic rules were investigated as 

well.  

a) The goal of this task was to evaluate (generally 
speaking) any fragmentation in the definitions of the 

term and the necessity to identify the rules as em-

bodied in other pieces of law. 

b) Due to existing differences in the definitions as pro-
vided by international and domestic law, there was  

Table 1:  Categories of “associated persons” as provided by domestic law utilizing the criteria (links)                                
as established by OECD standards  

An enterprise par-
ticipating directly             
or indirectly in an             

enterprise 
through: 

Management 

Yes 
- implicitly included 

(strong relation to 
control) 

- relationships of                  
a parent company to 
subordinated sub-
jects (e. g. affiliates) 

Yes 
- explicitly state 
- general clause based 

on this criterion 

Yes 
- implicitly stated 
- contractual agree-

ments 

Control 

Yes 
- explicitly stated 
- including exclusive 

agents, distributors, 
or concessionaires 
as well 

Yes 
- explicitly stated 
- general clause based 

on this criterion 

Yes 
- explicitly stated 
- person(s) having             

a majority of votes 
on the boards of 
directors 

Capital 

Yes 
- explicitly stated 
- corporate control 

(50% + 1% share) 
- a share of at least 

10% owned by a 
Brazilian domestic 
legal entity 

Yes 
- explicitly stated 
- both an indirect and 

direct share 
- a share of at least 

25% of the capital or 
voting rights 

Yes 
- explicitly stated 
- both a direct and 

indirect share of 
more than 20% of 
capital share; 

- clearly related to the 
control issue 

Category as provided by the OECD Brazil Czech Republic Latvia 



 

the criteria for associated persons: particular features/
attributes for the categories of associated persons are 
specified in other acts, such as the commercial code or 
the civil code. This means that the law pertaining to the 
definition of “associated persons” must be interpreted 
while taking account of the rules/terms/specifications 
related to associated persons as embodied in other 
acts and regulations: income tax acts do not provide 
fully autonomous definitions of the term “associated 
persons”. For a detailed summary, see Attachment 2 of 
this paper.  
 

Considering the fact that the scope of the mean-
ings of the categories of associated persons covered 
differs between international law (represented by DTTs 
which follow OECD standards) and domestic law, the 
relationship between international and domestic law 
can be investigated in order for potential problems to 
be identified and resolved. A comparison of the rules 
for resolving conflicts can be found in Table 2.   

In fact, when compared to OECD standards, it is 
possible to identify all the categories of associated per-
sons in all the investigated countries – there can be 
found categories of persons associated through man-
agement, control, and capital, which appears only logi-
cal. Having a closer look (for details, see Attachment 1), 
it can be observed that the scope of categories as pro-
vided in domestic law differs significantly among the 
countries and, furthermore, that there are categories 
not explicitly considered (stated) in the OECD standards 
(and subsequently in DTTs, which follow OECD stand-
ards). Those categories can be classified, generally 
speaking, as “persons associated otherwise”.  

Speaking of domestic law and the rules embodied 
therein, it is worth evaluating the complexity of the 
issue when considering the number of acts covering 
the term “associated persons”. That is to say, there is 
significant fragmentation of the definition of 
“associated persons” provided by domestic law in all 
the considered countries. Even though most countries 
provide a definition within the specifications of the 
respective income tax acts (providing fundamental 
rules), these are not, as a rule, sufficient to identify all 

The same persons 
participate directly 
or indirectly in an 

enterprise of a            
Contracting State 

and in an enterprise 
of another Con-
tracting State  

Note: this criterion 
was modified 

(extended) to cover 
even solely domes-

tic relations: 
the same persons 

participate directly 
or indirectly in two 

different enterprises 

Management 

Yes 
- implicitly included 

(strong relation to 
control) 

Yes 
- explicitly stated 
- general clause based 

on this criterion 
  

Yes 
- implicitly stated 
- contractual agree-

ments 

Control 

Yes 
- explicitly and exten-

sively stated 
  
  
  
  

Yes 
- explicitly stated 
- based on a general 

clause + specific 
situations  
(controlling and con-
trolled persons) 

Yes 
- explicitly stated 
- including relatives 

and cross-relations 
  

Capital 

Yes 
- explicitly stated 
- see the criteria for 

association through 
capital above 

Yes 
- explicitly stated 
- see the criteria for 

association through 
capital above 

Yes 
- explicitly stated 

for capital holders 
above 50% 

Category as provided by the OECD Brazil Czech Republic Latvia 

Source: Own elaboration based on: Czech Income Tax Act (1992); OECD Model Convention (2019); Brazilian Norma-
tive Instruction RFB No. 1,312 (2012), Brazilian Act No. 9430, of December 27, 1996 (1996); Latvian Act on Tax and 

Fees (1995). 



 

do Brasil, 2021). Particular DTTs provide no detailed 
specification either with respect to the attributes of the 
terms or related rules. The definitions as provided by 
DTTs thus cannot stand alone. Following the instruction 
as provided under Art. 3 para. 2 of particular DTTs 
(which obeys the OECD Model Convention (OECD, 
2019), the content of the terms used can be deter-
mined only when using domestic law rules and defini-
tions contained therein. This conclusion is valid also for 
Brazil, which – despite being a non-OECD country – 
follows OECD standards when interpreting DTTs (see: 
Schoueri, 2013a; Schoueri 2013b; OECD & Receita Fed-
eral do Brasil, 2019; Edge & Robertson, 2020). To sum 
up this aspect, one can conclude that very great auton-
omy is provided for particular countries when estab-
lishing the categories and criteria for determining the 
term “associated persons” and its attributes – even for 
international transactions between associated persons. 
This discretion, which makes reflection on the specifici-
ties and needs of a particular country possible, is liable 
to create a conflict situation in which parties involved 
in one transaction will be treated as associated persons 
in one country but not in another. This can provoke the 
need to initiate and pass through a Mutual Agreement 
Procedure (MAP), which can be connected with certain 
problems (see: Nikolaou, 2021; Al-Rawashded, 2020).  

On the basis of a more general comparison be-
tween the categories as established in international 
and domestic law, there is one extra “explicit” category 
in domestic law when compared to the international 
one: a category which can be described as “persons 
associated otherwise”. The introduction of this relative-
ly broad category can be considered as being in line 
with the idea of encompassing links which represent 
not only economic or personal links, but also other 
functionally equivalent connections (this specification 
of existing types of association was presented by the 
Czech Supreme Administrative Court in its judgement 

The results of the given research tasks are present-
ed below, along with a discussion of some problematic 
areas and suggestions for further research. Special 
attention is paid to Brazilian domestic law, since this 
country has been shown to have relatively extensive 
and specific legal regulations in the given context com-
pared with the remaining countries: transfer pricing 
rules in Brazil are considered to be specific in many 
respects (see for instance: Xavier, 2014; Barreto                    
& Takano, 2014; Schoueri, 2013a; Edge & Robertson, 
2020) and this conclusion seems to remain valid in rela-
tion to the attributes of the definition of “associated 
persons” as well.  

 

Considering and evaluating the taxonomy of the 
term, the study shows (not surprisingly) that the cate-
gories of “associated persons” as set down in domestic 
law include all the links as prescribed (presumed) by 
the OECD standards (OECD, 2019, Art. 9): i.e., links via 
management, control, and capital. This conclusion can 
also be made for other countries (see, for instance: 
OECD, 2022b, and for EU countries, the European Com-
mission, 2022). On the other hand, it must be stressed 
that the respective OECD standards (which are consid-
ered to be a form of “soft-law” for non-OECD Countries 
– see for instance Schoueri, 2013a) do not contain au-
tonomous definitions of the term “association per-
sons”, and that the term as included in particular DTTs 
(which obey the OECD standards) are in fact of a very 
general nature, providing significant space for domestic 
law rules. DTTs are connected with general categories 
and terms (for the situation in the Czech Republic, see 
for instance Ministry of Finance of the Czech Republic, 
2022; for the situation in Brazil see: Receita Federal do 

Table 2: Relationship between international law (represented by DTTs) and domestic law 

Country Rule Established by 

Brazil 

- International law rules have the same status as 
federal law (ordinary law). 

- Tax treaties of a contractual nature revoke or 
modify domestic tax law and shall be regulated 
by future rules. 

- Articles 5, § 5, 102, III, b, of the Consti-
tution of the Federative Republic of 
Brazil (Brazilian Constitution). 

- Art. 98 of the National Tax Code. 
  

Czech Republic 
- The application of international law rules takes 

priority over the application of domestic rules. 
- Art. 10 of the Constitution of the Czech 

Republic. 

Latvia 
- The application of international law rules takes 

priority over the application of domestic rules. 

- Art. 1 of the Declaration on the Resto-
ration of Independence of the Republic 
of Latvia. 

Source: Own elaboration based on: Constitution of the Czech Republic (1993); Brazilian Constitution (1988); Brazilian 
National Tax Code (1966); Latvian Declaration on the Restoration of Independence of the Republic of Latvia (1990).  



 

Speaking of the variation in the particular (specific) 
definitions as provided by domestic law rules, the com-
parison itself (for details, see the Attachment 1 of the 
paper) exposed significant differences – both in terms 
of the number of categories and the details of the given 
attributes for the term “associated persons”. The high-
est level of fragmentation can be seen in Brazilian do-
mestic rules, followed by the Latvian. When speaking of 
legal regulation as embodied in the main public law, 
legal regulation in the Czech domestic law can be de-
scribed as relatively less extensive both in terms of its 
scope and degree of fragmentation: Czech Income Tax 
Act (1992, Sec. 23 para. 7).  

Regarding the category of an association via capital 
(which can be connected with the category of a link via 
voting rights), there are significant differences among 
the countries. The legal regulation in the Czech Repub-
lic sets a rule of direct or indirect association via                    
a threshold of at least 25% (see: Czech Income Tax Act, 
1992, Sec. 23 para. 7, letter a). The Latvian domestic 
legal regulation establishes a link via parent-subsidiary 
relationships (while referring to the specification of the 
share in another piece of law) and, furthermore, oper-
ates with shares of over 20% when putting relevant 
clauses together (see: Act on Taxes and Fees, 1995, Art. 
1 item 18 (a-e)). Brazilian domestic law established               
a threshold of at least 10% for one type of an associa-
tion, while for another type of an association) which 
can be considered a connection via a majority, it estab-
lished a threshold of more than 50% of the share in the 
capital (Brazilian Normative Instruction RFB No. 1.312, 
2012, Art. 2, item V).  

Brazilian, Czech, and Latvian domestic law contain 
many potential links occurring via control. For Brazilian 
and Latvian domestic law, we can find many situations 
which can be described as capital/control links. It is 
worth mentioning that in practice there is an overlap: 
persons can be considered to be associated thanks to 
meeting more than one criterion. Brazilian law contains 
a very specific category of associated persons: a type of 
association via control is set for an exclusive agent, 
distributor, or concessionaire for the trading of goods, 
services, or rights, or, in relation to which, a legal per-
son domiciled in Brazil enjoys such exclusivity (Brazilian 
Normative Instruction RFB No. 1,312, 2012, Art. 2, item 
IX). This clause seems to be very specific in comparison 
with the respective legal regulation in the Czech Repub-
lic and Latvia. However, the existence of this link seems 
to have a logical basis.  

Connection via management is also included in the 
domestic law of all the investigated countries. Brazilian 
domestic law provides quite a short definition of the 

of 27 January 2011 File No. 7 Afs 74/2010). A special 
category of associated persons has also been estab-
lished for transactions having a link with a person 
based in a tax haven or a country with a preferential 
tax regime. Establishing such a category seem to be 
only logical and fully in line with the ideas of the OECD 
project against BEPS (see: OECD, 2013), as the abuse of 
intercompany transactions for the mitigation of profit/
tax bases is a reality (see: Hájek, 2018; Guvenen et al., 
2022). OECD standards do not explicitly establish the 
category of persons associated otherwise (for a com-
parison, see OECD, 2019, Art. 9). The question is 
whether this link can be deduced for international rela-
tionships from the general clauses of DTTs dealing with 
the prohibition on abusing DTT rules (for some more 
general analysis emphasizing EU law, see: Debelva et 
al., 2015; for aspects related to a purpose test, see for 
instance Mosquera & Valderrama, 2020). This aspect 
certainly deserves special attention in further research. 
Speaking of domestic law in Brazil, there has been es-
tablished a specific category of associated persons 
based on a person’s link to a tax haven or country with 
a preferential tax regime (Schoueri, 2013a; Brazilian 
Normative Instruction RFB No. 1,312, 2012, Article 2, 
item VIII, §§ 3 and 5; and Brazilian Act No. 9,430, 1996, 
Art. 24-A); in Latvian domestic law there is both a refer-
ence to a tax haven/country with a preferential tax 
regime (State Revenue Service’s methodological mate-
rial Transfer price documentation) and to an associa-
tion occurring thanks to the existence of coordinated 
activities focusing on a reduction of the tax liability 
(Latvian Act on Taxes and Fees, 1995, Article 1 item 
18h). Czech domestic law, however, does not contain 
such a specific clause. Nevertheless, the rule as embod-
ied therein covers artificially established associations (if 
proven by a tax authority during a tax audit): there is 
the category of an association via a link created with 
the intention of reducing a tax base or increasing a tax 
loss (Czech Income Tax Act, 1992, Sec. 23 para. 2, letter 
b) item 5). This example clearly demonstrates that                
a higher number of categories included in the definition 
does not necessarily mean a more extensive scope and 
vice versa. In any case, a greater level of generality in 
the wording boosts the importance of case-law, which 
provides the interpretation of the law as such 
(Gealfow, 2020). Case-law and the limits established by 
case-law for the interpretation of the category of asso-
ciated persons seem to be worth further investigation: 
the contents of some definitions suggest that a differ-
ent wording does not necessarily mean a different 
scope and, at the same time, an identical or similar 
wording does not necessarily mean an identical or simi-
lar scope.  



 

Unlike Czech domestic law, both Brazilian and Lat-
vian domestic law give an explicit link to subjects 
abroad, which Czech law does not. Brazilian domestic 
law significantly widens the scope by including foreign 
enterprises and foreign individuals. This actually means 
that even family relatives of directors and officers of a 
company, shareholders, or controlling partners are all 
considered related parties under Brazilian legislation 
(Brazilian Normative Instruction RFB No. 1,312, 2012, 
Art. 2, item VIII). The “associated persons” notion not 
only includes enterprises with an equity interest in an-
other enterprise, but also exclusive agents, distributors 
and dealers working with a company’s goods, services, 
or rights. However, the TP rules, in these cases, will 
only apply where the transfers concern those specific 
goods, services or rights. Latvian domestic law gives 
just one explicit case in which an existing link to a for-
eign country creates an association. This is any transac-
tion with a person who is located, set up, or established 
in a low-tax or tax-free jurisdiction (Latvian State Reve-
nue Service, 2019).   

The concept of associated persons as provided by 
domestic law is far more complex compared with the 
concept as provided by OECD standards, which has the 
potential to create a conflict between the scope provid-
ed by DTTs and by domestic law. In the Czech Republic 
and Latvia, this potential conflict seems to be eliminat-
ed more easily because of the supremacy of interna-
tional law over the domestic. The question which re-
mains for other related research is the procedure for 
the application of DTTs rules, because the application 
of the rules is far from clear (for some problematic as-
pects within the application of DTTs, see for instance 
Lang, 2020). In Brazil, there is a very specific situation 
connected with the hierarchy of international norms. 
Generally, in that country, international law rules have 
the same status as federal law (ordinary law) (Brazilian 
Constitution, 1988, Art. 102, III, letter b); however, 
when it comes to international tax law, one must con-
sider the existence of two kinds of international trea-
ties: contractual and normative. The distinction be-
tween these two types of treaty has been recognized 
by international law doctrine and by case law, and 
when it is applied to DTTs it means that, because of the 
contractual nature of those treaties, they prevail over 
ordinary law, as prescribed by art. 98 of the Brazilian 
National Tax Code (Schoueri, 2013a; Brazilian National 
Tax Code, 1966, Art. 98). Another interesting situation 
is that of treaties that prescribe individual rights or 
guarantees. In this case, it is possible to argue that 
these treaties would be incorporated in domestic law 
with constitutional status, as prescribed by the Brazili-
an Constitution (Schoueri, 2013a; Brazilian Constitu-
tion, 1988, Art. 5, para. 2). Nonetheless, considering 

link via management: this type of link includes                 
a parent company and its subsidiaries, affiliates or 
branches, when domiciled abroad (Brazilian Normative 
Instruction RFB No. 1,312, 2012, Art. 2, items I, II and 
IV; Act No. 9430, 1996, Art. 23, item I, II and III). The 
definition as provided by Czech domestic law seems to 
be more extensive (when considering the number of 
cases covered), while participation in a control com-
mittee or similar control body and exercising control for 
a reward is not considered as participation in the con-
trol (Czech Income Tax Act, 1992, Sec. 23 para. 7 letter 
b). Latvian domestic law explicitly establishes an associ-
ation based on a contract (including that which has not 
been made public – see Latvian Act on Tax and Fees, 
1995, Art. 1, item 18g).  

In all countries there are specified links via filia-
tions. In the Czech Republic there is quite a brief rule 
referring to the category of close persons (Czech In-
come Tax Act, 1992, Sec. 23 para. 7 letter b), which is 
defined in the Civil Code (Czech Civil Code, 2012). The 
definitions of links regarding filiations in Brazil and Lat-
vian domestic law represent more autonomous defini-
tions of the related terms – for instance, Brazilian do-
mestic law refers to a person related up to the 3rd de-
gree, or who is married to or lives in a marital-type ar-
rangement with the directors or with the societal part-
ner or controlling shareholder participating in the Bra-
zilian legal person (Brazilian Normative Instruction RFB 
No. 1,312, 2012, Art. 2, item VIII). Latvian domestic 
rules take a similar position, when referring in certain 
cases to relatives up to the 3rd degree, spouses, or 
affines up to the 2nd degree (Latvian Act On Taxes and 
Fees, 1995, Art. 1 item 18 (letters e) and h)). Further, 
more comprehensive research is required to under-
stand the situation relating to filiations more deeply.  

 

In all the given countries, one can find a key act 
providing the definitions of associated persons. On the 
basis of the analysis of the rules contained therein it 
can be seen that the autonomy of the terms is, general-
ly speaking, very low – to understand the term 
“associated persons” fully one cannot avoid becoming 
acquainted with other rules/terms/definitions as pre-
scribed under other sections/articles of the key act and 
by other acts of public and private law (these include, 
for instance, civil codes, act on business corporations, 
normative instructions, and so on). For more details, 
see Attachment 2 of this paper. Accordingly, it must be 
concluded that the definition of the term “associated 
persons” is highly fragmented – at least in Brazil and 
the Czech Republic. This fact complicates the correct 
application of the rules.   



 

sion, according to the principle of legal certainty and 
the rule of law, as a duty to prove the non-existence of 
an association cannot be imposed on a taxpayer.  
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that the application of DTTs is prioritized in the face of 
domestic law even in Brazil, this means that, when in-
terpreting DTTs, the Brazilian concept of associated 
persons is restricted to the terms of the treaty and, 
complementarily, to the provisions contained in the 
OECD standards (Schoueri, 2013a). 

Who should bear the burden of proof regarding the 
existence of an association between persons should 
also be investigated in further research, since this has 
been of vital importance for the application of ALP in 
situations when a conflict between the statement of            
a taxpayer and the conclusion of a tax authority regard-
ing the existence of an association arises. Our presump-
tion based on our preliminary research is that this bur-
den is borne by tax authorities. This is a logical conclu-
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Attachment 1: Detailed comparison of the definitions of “associated persons” provided by                                              
domestic and international law 

Entity Definition of associated persons 

OECD 

An enterprise that participates directly or indirectly in the management, control or capital of             
a foreign enterprise. 
The same persons participate directly or indirectly in the management, control or capital of an 
enterprise of a Contracting State and an enterprise of the other Contracting State. 
Note: this criterion was modified (extended) to cover even solely domestic relations. An enter-
prise/the same persons that participate directly or indirectly in two different enterprises. 

Latvia 

Persons associated through Capital: 
(1) parent and subsidiary commercial companies or co-operative societies; 
(2) when the share of the holding of one commercial company or co-operative society in anoth-

er company is between 20 and 50%; 
(3) when more than 50% of the value of the equity capital or shares of two or more commercial 

companies or co-operative societies is held, or a decisive influence is ensured in these two 
or more commercial companies or co-operative societies under a contract or otherwise (by 
majority vote) by the same person and the kin of this person to the third degree or the 
spouse of this person, or the affines of this person to the second degree; 

(4) a natural person (or the kin of this person to the third degree or the spouse of this person, 
or the affines of this person to the second degree) who directly or indirectly holds more 
than 50% of the value of the equity capital or shares of a commercial company or of the 
value of co-operative shares of a co-operative society, or a natural person (or the kin of this 
person to the third degree or the spouse of this person, or the affines of this person to the 
second degree) to whom decisive influence has been ensured in a commercial company or 
co-operative society under a contract or otherwise; 

 
Persons associated through management: 
(1) the person(s) who have a majority of votes on the boards of directors of the commercial 

companies or co-operative societies; 
(2) a natural person (or the kin of this person to the third degree, or the spouse of this person, 

or the affines of this person to the second degree) that holds more than 50% of the value of 
the equity capital or shares in two or more commercial companies or co-operative societies; 

(3) the same person or the same persons have a majority of votes on the boards (executive 
bodies) in the commercial company or co-operative society; 

 
Persons associated otherwise:  
(1) persons who, in addition to a contract for a specific transaction in any form, have entered 

into an agreement (public or not) providing for any additional remuneration not laid down 
in the contract or who engage in other forms of coordinated activities with a view to reduc-
ing their taxes; 

 
Exceptions: 
(1) capital companies which are linked by capital shares or stocks that are directly owned by 

the State or local government; 
(2) when there are more than 10 persons that hold more than 50% of the value of the equity 

capital or shares of the commercial company or co-operative society in each of these com-
panies or have a decisive influence in these companies ensured under a contract or other-
wise. 



 

Czech Republic 

Persons associated through capital (directly): 
If one person directly holds a share in the capital or voting rights of another person, or if one 
person directly holds a share in the capital or voting rights of several persons, or if, simultane-
ously, this share constitutes at least 25% of the registered capital or 25% of the voting rights of 
such persons, then all such persons are persons directly mutually associated through capital. 
Persons associated through capital (indirectly): 
If one person indirectly participates in the capital or voting rights of another person or if one 
person directly or indirectly participates in the capital or voting rights of several persons, or if, 
simultaneously, this share constitutes at least 25% of the registered capital or 25% of the voting 
rights of such persons, then all such persons are persons mutually associated through capital.  
 
Persons associated otherwise: 
(1) the situation in which one person participates in the management or control of another 

person; 
(2) if identical persons or close persons participate in the management or control of other per-

sons, then such other persons are persons otherwise mutually associated. Persons other-
wise associated shall not be deemed to be persons if one person is a member of the super-
visory boards of two persons. Participation in a control committee or similar control body 
and carrying out control for a reward is not considered participation in the control; 

(3) controlling and controlled persons and also persons controlled by the same controlling per-
son; 

 
Close persons: 
(1) persons that have created a legal relationship predominantly for the purpose of reducing               

a tax base or increasing a tax loss. 

Source: Own elaboration based on: OECD Model Convention (2019); Brazilian Normative Instruction RFB No. 1,312 
(2012), Brazilian Act No. 9,430, of December 27, 1996 (1996), Brazilian Act on Joint Stock Companies (1976), Brazilian 
Civil Code (2002), Brazilian Act No. 9,278, of May 10, 1996 (1996), Brazilian Normative Instruction RFB No. 1,037, of 

June 4, 2010 (2010), Brazilian Act No. 11,795, of October 8, 2008 and Brazilian Act No. 11,727, of June 23, 2008 
(2008); Czech Income Tax Act (1992), Czech Act on Business Corporations (2012) and Czech Civil Code (2012); Latvian 

Act On Tax and Duties (1995) and Latvian Corporate Income Tax Law (2017). 

Brazil 

Persons associated through Control: 
(1) residents or persons domiciled abroad characterized as (1.a) parent companies, controlling 

or affiliated, according to their equity interest or the sum of their equity interest and a Bra-
zilian company’s equity interest in a third company; or (1.b) an exclusive agent, distributor 
or concessionaire for the trading of goods, services or rights, or in relation to which a legal 
person domiciled in Brazil who enjoys such exclusivity. 

(2) a person domiciled abroad who shares administrative control with a legal person domiciled 
in Brazil. 

 
Persons associated through Capital: 
(1) a person domiciled abroad which (1.a) shares corporate control with a legal person domi-

ciled in Brazil; or (1.b) keeps, alongside the same shareholder of a legal person domiciled in 
Brazil, at least 10% of its capital stock. 

 
Persons associated through Management:  
(1) a parent company and its subsidiaries, affiliates, or branches, when domiciled abroad. 
 
Persons associated otherwise: 
(1) a person domiciled abroad who is related up to the 3rd degree, married to, or lives in                   

a marital-type arrangement with the directors or with the societal partner or controlling 
shareholder in the Brazilian legal person. 

(2) a legal person domiciled in Brazil that carries out operations through an intermediary per-
son not characterized as linked, which, in turn, operates with another, abroad, character-
ized as linked to the Brazilian legal person. 

(3) a resident or person domiciled abroad that is associated with the legal person domiciled in 
Brazil in the form of a consortium or condominium. 

(4) a resident or person domiciled abroad which promotes transactions subject to preferential 
tax regimes. 

Entity Definition of associated persons 



 

Attachment 2: Scope of the acts covering the term “associated persons”. 

Country Act/legal regulations Category Note 

  
Brazil 

Brazilian Normative Instruction 
RBF No. 1,312 (2012):  Article 
2, items III, V, VI, IX and X, §§ 1 
and 4 
Brazilian Act No. 9,430 (1996): 
Art. 23, items II, V and VI 

Persons                  
associated 
through control 

The characterization as "Parent Company" 
and "Affiliate" is regulated by Article 243, §§ 
1 and 2 of Brazilian Act on Joint Stock Compa-
nies (1976) 
Definition of consortium: art. 2 of the Brazili-
an Act No. 11,795 (2008) 
Definition of condominium: Book III, Tile III, 
Chapters VI and VII, of the Brazilian Civil Code 
(2002). 
Definition of marital nature: Brazilian Act No. 
9,278 (1996). 
Definition of preferential tax regimes: Art. 22 
of the Brazilian Act No. 11,727 (2008) and 
Art. 1 of the Brazilian Normative Instruction 
RFB No. 1,037 (2010). 
  

Brazilian Normative Instruction 
RBF No. 1,312 (2012): Article 2, 
items V and VII, §§ 1 and 2,  
Brazilian Act No. 9,430 (1996): 
Art. 23, item IV. 

Persons                  
associated 
through capital 

Brazilian Normative Instruction 
RBF No. 1,312 (2012): Article 2, 
items I, II and IV. 
Brazilian Act No. 9,430 (1996): 
Art. 23, item I, II and III. 

Persons                 
associated 
through                
management 

Brazilian Normative Instruction 
RBF No. 1,312 (2012): Article 2, 
item VIII, §§ 3 and 5.  
Brazilian Act No. 9,430 (1996): 
Art. 24-A. 

Persons                 
associated 
through other 
criteria 

  
Czech             

Republic 

Czech Income Tax Act (1993): 
Sec. 23 para. 7. 

Persons                  
associated 
through capital, 
management 
and control 

Some terms are specified thanks to quite 
extensive case-law of the administrative 
courts. 

Czech Act on Business Corpora-
tions (2012): Sec. 71 et seq. 

Definition of 
business groups; 
influence; con-
trolling and con-
trolled entities; 
etc.) 

Czech Civil Code (2012): 
Sec. 22. 

Close persons 

Latvia 

Latvian Act On Tax and Fees 
(1995): Section 1, Point 18); 
Latvian Act on Enterprise In-
come Tax (1995): Section 4, 
Paragraph 10 

Associated              
persons 

N/I 

Source: Own elaboration based on the sources specified in the table. 
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in the current economy. The purpose of the article is to examine the evolution of loyalty pro-
grams offered to consumers and investors. The study will cover the issue of building a loyal base 
of clients and investors. To achieve the aim of the study in the article, analysis of the literature, 
description, comparison, desk research and case study methods were applied. The study pre-
sents the author's definition and classification of loyalty programs. The research has demonstrat-
ed that there is social acceptance for activities undertaken in the field of loyalty programs. Such 
loyalty programs tighten financial and non-financial links with stakeholders. At the same time, 
programs offered to consumers are evolving towards creating an emotional loyalty that reso-
nates with consumers. In turn, programs offered to investors are evolving towards generating 
financial benefits only on the capital market. However, that means resigning from creating an 
investor as a consumer through the loyalty program. At the same time, the loyalty program is 
open to every investor, regardless of the country of origin and type of investor. It can be ex-
pected that in the next stage of evolution these will be aware of their rights and environmentally 
sensitive stakeholders’ attitudes and preferences will have to be taken into account to an in-
creasing extent by the company   

JEL classification: D11, D21,E21, E22, G41, Q01  

Keywords: loyalty program, consumers, financial investors  

Received: 30.10.2022                                                                                                                                                                                           Accepted: 05.01.2023 

Cite this: 
Dziawgo D. (2023) Evolution of loyalty programs offered to customers and investors. Financial Internet Quarterly 19 (1), pp. 35-47.   

© 2023 Danuta Dziawgo, published by Sciendo. This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivatives 3.0 
License.  

1 Danuta Dziawgo, Faculty of Economic Sciences and Management, Nicolaus Copernicus University, Poland, e-mail: ddziawgo@umk.pl, ORCID: 
https://orcid.org//0000-0003-0550-3902.  



 

"coin", in which both sides - consumers and investors, 
are united in one goal. Loyalty programs enable such             
a structure - i.e., a combination of both streams finan-
cially supporting the company - both in the form of 
sales revenues as well as capital from issuing financial 
instruments.  

 

Under conditions of intense competition, acquiring 
new clients becomes increasingly more expensive and 
not every new client is loyal (Figure 1). Companies aim 
to counteract the loss of customers via maximizing the 
length of their retention period, increasing the level of 
their attachment, and thus developing loyalty.  

The need to build mutually beneficial, long-term 
relationships between a company and stakeholders is 
now crucial to long-term operations. Loyalty programs 
are significantly helpful in this. They are used in mar-
keting in the area of customer loyalty management as 
well as in finance for investor loyalty management. 

The universality of loyalty programs indicates that 
they can be an important instrument for building com-
petitive advantage. From the company's perspective, 
both consumers purchasing its goods and services, as 
well as investors purchasing corporate financial instru-
ments, are considered customers. The ideal solution 
from the company perspective is to create a kind of 

Figure 1: Features characterizing attitude and behavior of a loyal customer and investor  

Source: Own elaboration. 

customers and a decrease in price level influence 
(Varela-Neira, Vazquez- Casielles & Iglesias, 2010); 

2) Loyal customers guarantee a reduction in marketing 
costs in the long term (Mascarenhas, Kesavan & Ber-
nacchi, 2006);   

3) Customers satisfied with the company are more like-
ly to pay higher prices and are less responsive to 
price reductions offered by competitors (Buttle, 
2009);  

4) Customers who have accumulated certain points in 
the loyalty program are reluctant to give up their 
relationship with the company (Buttle, 2009);  

Actions aimed at increasing the level of loyalty can 

be treated as an investment that should bring both 

financial as well as non-financial return (Figure 2). 

The results of this research depict how loyal cus-

tomers generate a number of benefits for the compa-

ny, and thus how loyalty management should be con-

sidered an important part of a company's development 
strategy. Selected results from various studies are pre-

sented below as an example: 

1) Loyalty behaviors result in an increase in the number 

and value of purchases, an increase in the number of 



 

9) Regular customers spend on average 33% more than 
new customers (Repeat .., 2020);  

10) Returning customers spend 67% more than new 
customers (Returning …, 2022);  

11) The probability of selling a product to an existing 
customer is 60-70%, while the probability of selling 
to a new customer is only 5-20% (Charlton, 2012);  

12) Costs of acquiring a new customer are 6-7 times 
greater than costs of maintaining the existing client 
(Hisaka, 2013);  

13) It is less expensive to retain existing customers than 
to attract new ones (Altinkemer & Ozcelik, 2009).  

5) Customer profitability tends to increase with the 
length of the customer's retention period, since cus-
tomers purchase more as their trust increases 
(Murphy & Murphy, 2002);  

6) As much as 80% of the company's future profits 
come from 20% of current customers (Murphy               
& Murphy, 2002);  

7) Reducing the churn rate of customers by 5% increas-
es company profits by at least 25% (Murphy & Mur-
phy, 2002);  

8) When buyers have a sense of being “special custom-
ers”, they tend to identify more strongly with the 
company (Meyer-Waarden, 2008);  

Figure 2: Potential benefits for a company from creating loyalty 

Source: Own elaboration. 

Loyalty programs are designed to build economic 
and emotional barriers that will make it difficult for 
customers to switch suppliers, and for investors to 
withdraw from investments. Loyalty programs can be 
defined as a special offer of a company aimed at in-
creasing the level of loyalty by offering financial and 

Summarizing the above considerations, these re-
search results confirm the importance of the presented 
topic, although it should be treated with caution. There 
is no doubt, however, that constant market disruptions 
also contribute to loyalty level changes. Thus, loyalty 
cannot be treated as a constant asset of the company 
or as an advantage over competition. This is the ele-
ment that has to be constantly monitored. 



 

Based on the required financial entry threshold, 
elite and basic programs can be distinguished. Elite 
programs are dedicated to affluent and middle-class 
consumers and investors. They are aimed at reaching 
the "financial elite" of both consumers and investors. 
On the other hand, participation in a basic program 
intended for customers usually does not require any 
financial outlays, even during the initial purchase. How-
ever, in the case of investors, the level of financial com-
mitment requires relatively low financial outlays. Such 
programs are primarily aimed at increasing the overall 
number of consumers and investors. The aspects of 
shareholder loyalty are clearly linked to consumer loy-
alty. Therefore, shareholders are encouraged to pur-
chase products of the company whose shares they 
own, and in whose loyalty program they participate. In 
this way, both a broad and loyal consumer base, as well 
as a broad and loyal investor base are built simultane-
ously. Hence, this is the most desired effect.  

Based on the type of benefits offered, it is possible 
to distinguish programs offering the following types of 
benefits: financial, non-financial and mixed (Dziawgo, 
2020).  

Financial benefits include in particular: 
1) discounts on products offered by companies; 
2) financial and material rewards; 
3) possibility of reinvesting dividends on favorable te-

rms; 
4) an additional dividend, depending on the program 

participation period. 

non-financial benefits. In the case of consumers, the 
following behaviors are particularly rewarded:  
1) Frequency of purchases; 
2) value of purchases.  

Moreover, in the case of financial investors, the 
following are rewarded:  
1) duration of holding a particular financial instrument;  
2) number of held financial instruments; 
3) investments in further financial instruments issued 

by the company;   
4) reinvestment of dividends paid by the company; 
5) recommendation to other investors to buy stocks;  
6) negative reaction to a tender offer in hostile takeo-

vers;  
7) balanced response to crises and one-off negative 

events. 

Figure 3 presents the classification of loyalty pro-
grams offered to consumers and investors.  

Based on the entity to which the loyalty programs 
are directed, programs offered to consumers and pro-
grams offered to investors can be distinguished. There 
are no programs offered simultaneously to both 
groups, due to the different requirements of joining 
such a program. In the case of consumers, only a basic 
declaration to join the program is required. In the case 
of investors however, a minimum number of shares 
during participation in the program is required. There-
fore, a brokerage house has to monitor the number of 
shares held in the investor's investment account. 

Figure 3: Classification of loyalty programs 

Source: Own elaboration.  



 

realized after meeting certain criteria (e.g., collecting a 
certain number of points) or programs in which bene-
fits are realized as a result of a lottery drawing lots – in 
this particular loyalty program benefit is delayed and 
may not occur at all. 

From the point of view of the tools that are used to 
attract and maintain loyal consumers and investors, 
three types of loyalty programs are to be distinguished: 
POLP, PRMLY, PARP (Pawlikowska, 2013).  

POLP (Price-Oriented Loyalty Programs) are fo-
cused on creating loyalty programs using tools from the 
sales promotion group. Usually, material benefits in the 
form of an additional gift or financial benefits in the 
form of a discounted price are offered. 

PRMLY (Person Relationship Maintenance Loyalty 
Programs) are based on personal relationships. Such 
programs put particular emphasis on creating positive 
relations with the environment, ensuring positive senti-
ment and building an overall positive image of the com-
pany. These programs are not based on stimulation to 
act through material benefit, but rather impact con-
sumer/investor attitude, knowledge and emotions to-
wards company. Therefore, the overall tendency to 
make ongoing purchases or financial commitments is 
impacted. 

PARP (Price And Person Relationship Loyalty Pro-
grams) are a combination of the previously described 
programs, which makes them more flexible. Such flexi-
bility results in popularity among business entities. 

Typically, loyalty programs, that are offered to cus-
tomers, are geographically limited to one country due 
to accounting and tax issues. However, as per the latest 
versions of investor loyalty programs, the location of 
the program is at the company's headquarters 
(regardless of the number of stock exchanges on which 
the shares are listed), therefore investors from various 
countries can participate. Because of this, the idea of 
equal treatment of investors is implemented in practice 
– not only applicable among institutional and individual 
investors, but also among those investors from various 
countries of capital origin. 

 

In 1896, the Betty Crocker company implemented 
the idea of collecting points and converting them into 
prizes that were listed in a special catalog (tasty re-
wards) (Nandal, Nandal & Malik, 2020). After that, 
American Airlines used a similar concept and proposed 
a frequent flyer program in 1981. 

The origin of today's loyalty programs that are 
offered to consumers on a large scale is strongly linked 

On the other hand, non-financial benefits include:  
1) events dedicated to investors, eg. An artistic event, 

cultural event, sports event or fashion shows;  
2) presentations and testing of new products; 
3) dedicated meetings with the management board; 
4) opportunity to participate in the working groups 

consisting of clients or investors, which serve in an 
advisory role or as discussion forum in order to im-
prove communication with consumers or individual 
investors. 

Based on how participation is organized, scattered 
and concentrated programs - in the form of club partic-
ipation - are distinguished. In the case of scattered pro-
grams - participants cannot interact with each other. In 
the case of clubs - participants have the opportunity to 
get to know each other and interact, for example dur-
ing various types of meetings or via social media pro-
vided by the company. 

Based on the way of communicating, loyalty pro-
grams with one-way flow of the communication 
stream, i.e., from company to participants - clients or 
investors as well as two-way communication streams, 
both from the company and back to the company, are 
distinguished. Opinions and comments expressed by 
clients and investors are collected, analyzed and, if nec-
essary, appropriate measures are taken. When opin-
ions expressed by participants or proposed changes are 
taken into account, or at least analyzed, an increase in 
the level of perceived satisfaction from participants is 
to be expected. 

Based on the legal form of entities to whom loyalty 
programs are offered, the following are distinguished: 
programs offered to natural persons, to legal entities as 
well as to both natural persons and legal entities. It 
should be noted that the above-mentioned mixed form 
is the least common in the case of programs offered to 
consumers. This occurs due to the diversity of both 
groups and hence the necessity to treat them different-
ly, in order to be more effective in running such loyalty 
programs. Historically, loyalty programs offered to in-
vestors have generally been targeted to individual in-
vestors, which happened due to the nature of the pro-
vided benefits. However, currently due to the principle 
of equal treatment of investors, these programs are 
offered both to individual and institutional investors. At 
the same time, the nature of provided benefits was 
changed to financial - closely related to financial instru-
ments and dividends. 

Based on the moment of realizing benefits, the 
following are distinguished: programs in which benefits 
are realized immediately (e.g., 5% discount when mak-
ing payment), programs in which benefits are realized 
after meeting certain criteria (e.g., collecting a certain 
number of points) or programs in which benefits are 



 

Therefore, loyalty programs were offered to customers 
on a large scale across the global economy. It is esti-
mated that among most developed economies globally, 
more than half of the adult population participates in 
at least one loyalty program (Kivetz, 2005).   

Moreover, it can be stated that in loyalty programs 
offered to clients, two types of targets were intended 
to be implemented - offensive and defensive. Offensive 
targets were to increase not only sales revenues, but 
also customer base and market share. On the other 
hand, defensive goals were to maintain current market 
position and to retain existing customers via establish-
ing closer relationships with them, thus making it more 
difficult for existing customers to change suppliers 
(Figure 4). 

In order to participate in customer loyalty program, 
it is necessary to meet certain criteria specified by the 
company. Usually, however, these are only minimum 
requirements, such as completing the declaration of 
joining the program along with consent to the pro-
cessing of personal data. However, in such programs an 
increase in the level of realized benefits after meeting 
certain criteria is provided, such as exceeding certain 
purchase value or the duration of participation in the 
program. 

to American Airlines. As a result of deregulation of the 
American aviation services market in 1978, a number of 
companies began competing for customers with pricing 
strategies. Therefore, the offering of numerous compa-
nies was almost entirely the same, which prompted 
research on how to stand out in a highly competitive 
market. As a result, American Airlines offered a fre-
quent flyer program named "AAdvantage", in which the 
core benefit was a free flight. Shortly after, a similar 
program (Mileage Plus) was offered by United Airlines. 
Soon, all companies in the aviation services market 
offered their customers similar loyalty programs (Duffy, 
1998). 

Airline industry loyalty programs have evolved over 
the years - from a simple “fly with us and eventually fly 
free” to collecting miles not only from flights, but also 
from using non-aviation related services with program 
partners. This includes, among other things, hotel ac-
commodation, car rental, purchased meals, or even 
investing in investment funds or taking out a mortgage. 
Accumulated miles are even referred to as 
"promotional currency”, since they can be exchanged 
for benefits other than just flights. 

These experiences from the aviation industry were 
leveraged and implemented across other industries. 

Figure 4: Potential benefits for the company from offering a loyalty program to customers 

Source: Own elaboration. 



 

tionship between the company and the investor as                
a consumer of the company’s products or services. In 
practice, this means creating an integrated offer, in-
cluding both financial products offered to investors and 
products that are linked to the company's core activity, 
offered to consumers. An investor is potentially a natu-
ral consumer of the products offered by the company. 

Considering benefits that companies gain from 
offering loyalty programs to shareholders, it is neces-
sary to mention the stabilization of a particular stake of 
shares in the so-called free-float. Due to the estab-
lished thresholds for joining a given program, i.e., the 
minimum required number of shares, some of these 
shares traded on the stock exchange are blocked from 
transactions. Therefore, individual investors become 
long-term investors. If these investors sell shares (and 
do not have the required minimum number) they will 
lose the privileges associated with participation in the 
loyalty program - both financial and non-financial 
(participation in additional meetings with the manage-
ment board, meetings with other investors, access to 
various cultural and sport events). From the company's 
point of view, it also translates to an easier and more 
likely raising of capital through subsequent issues of 
shares. Such capital is considered the least expensive 
from a company’s point of view - which is usually of 
significant importance for the company’s long-term 
operation in a competitive environment. 

Thus, the purpose of offering loyalty programs is to 
build and strengthen the relationship with the share-
holder as an investor and as a consumer, and therefore 
stabilize the stake of shares held by this group of inves-
tors (Figure 5). 

Historically, companies offered shareholders vari-
ous financial benefits, most often in the form of dis-
counts on the products and services they provided 
(these benefits are not taxable from the investor's 
point of view). Currently, however, there is a trend of 
offering investors free stocks or higher dividends. This 
ongoing evolution occurs due to the fact that institu-
tional investors began to raise issues of unequal treat-
ment of investors at general meetings of shareholders. 
Loyalty programs for investors - and the benefits of 
participating in them - were offered primarily to indi-
vidual investors, thus making institutional investors feel 
discriminated against. In the case of investment funds 
or pension funds, their capital is raised from fund par-
ticipants, who are also individual investors. Therefore, 
the argument of unequal treatment of investors result-
ed in modifications of loyalty programs. At the same 
time, an argument that offering loyalty programs along 
with benefits was undoubtedly a cost for the company 
reducing the overall generated profit level and, as                  
a result, affecting the level of dividend paid, was not 

The concept of investor loyalty programs began to 
gain popularity in developed economies in the mid-
1990s. The origin of shareholder loyalty programs is 
linked to the privatization process of large European 
companies, whose shares were introduced to the stock 
exchanges and were simultaneously offered to employ-
ees of those companies. This resulted in the stake of 
shares ownership by numerous small individual inves-
tors. In order to stabilize this group of investors - so 
that those small individual investors would not sell 
their shares en masse, contributing to share price de-
stabilization and in order to reduce share price fluctua-
tions - investor loyalty programs, based on loyalty pro-
grams offered to consumers, were offered. As a result, 
the concept of loyalty programs for the capital market 
was adopted. For participating in the investor loyalty 
program, it is necessary to meet certain criteria speci-
fied by the company. These are as follows: 
1) completing the declaration of joining the program 

(along with consent to the processing of personal 
data);  

2) obtaining a minimum number of shares to partici-
pate in the program;  

3) maintaining a minimum number of shares in the 
portfolio throughout the period of participation in 
the program.  

In the case of holding shares, investors benefit 
from share price increase, dividend payments and 
granted subscription rights. However, benefits of par-
ticipating in shareholder loyalty programs should be 
taken into account. It is important to mention that in 
the case of benefits resulting from loyalty programs, 
ownership of shares is being rewarded instead of sell-
ing shares. Moreover, the benefits of participating in 
loyalty programs may as well, to some extent, compen-
sate for the losses incurred due to the share price de-
crease. Additionally, these benefits are realized on                
a continuous, not incidental, basis regardless of the 
economic situation on the stock exchange. It should 
also be emphasized that share price level depends not 
only on the company itself, but also on external factors 
beyond the company's control. Therefore, in this con-
text, the loyalty program becomes significantly more 
important, since it can be considered a factor that the 
company can both create and manage on its own. 

The purpose of offering loyalty programs is to en-
courage an investor to purchase financial instruments 
of a given company, retain them as an investor and 
increase the level of their financial involvement in                  
a given company. An additional goal is to create a rela-



 

1) offering free shares;  
2) offering shares with a discount in relation to stock 

exchange price; 
3) additional dividends, rewarding time of holding sha-

res; 
4) favorable conditions for reinvesting the dividend pa-

id.  

without significance. Thus, the costs were borne by all 
shareholders, while the benefits were realized only by     
a certain privileged group. Therefore, loyalty programs 
offered to investors have been modified to offer bene-
fits (for example, for long-term holding of shares in the 
portfolio) in the form of:  

Figure 5: Potential benefits for the company from offering a loyalty program to investors 

Source: Own elaboration. 

number of recurring transactions as well as obtain valu-
able consumer data. He has also stated that loyalty 
programs can make program participants more profita-
ble customers for the company. 

Research carried out by Meyer-Waarden (2008) led 
to the conclusion that loyalty card holders make more 
purchases and have above-average loyalty. Loyalty pro-
grams reduce the degree of price sensitivity in consum-
er subconsciousness and buyers are willing to pay more 
than usual. Loyalty always increases the number of 
purchases. 

Khan (2014) also confirms that loyalty programs 
have numerous benefits for the company, such as in-
creased sales revenues and stronger ties between ex-
isting customers and the brand. 

Based on the conducted research, Mägi (2003) con-
cluded that membership in a loyalty program increases 
share of expenses in the consumer's portfolio for the 
company at the expense of competitors, and also in-
creases frequency of visits to a company’s given store. 

Ever since American Airlines launched the first 
modern consumer loyalty program in 1981, loyalty pro-
grams have been growing significantly. It is estimated 
that more than half of the American adult population 
participates in at least one loyalty program (Kivetz               
& Simonson, 2002). A KPMG study identifies Nike, as              
a company whose loyalty program members spend 
almost three times as much as online shoppers (2018 
Global…). In another study, KPMG concluded that 85% 
of the overall growth comes from the company's most 
loyal customers (Is it time to rethink.., 2016).  

According to Liu's (2007) research on consumer 
loyalty programs, such customers gradually purchased 
increasingly more goods or services and became in-
creasingly more loyal to the company. In addition, the 
loyalty program extended their relationship with the 
company to other business areas. As a result, he rec-
ommended business entities run loyalty programs. Be-
cause of them, businesses can potentially increase the 



 

Ongoing evolution and current trends in loyalty 
programs are best depicted with cases. A few of them 
are presented below, starting with the least complex. 

In the majority of cases, loyalty programs offered 
to consumers in different countries do not differ signifi-
cantly between each other and are based on collecting 
points, which can later be exchanged for rewards. Nev-
ertheless, a number of innovations can be observed in 
the loyalty programs offered to customers. Several 
unique solutions are presented below. 

At the same time, it should be noted that several 
loyalty programs have moved entirely to the mobile 
arena, where participant identification is conducted via 
a virtual card. All interactions with the customer 
(coupons, messages, data editing) also take place 
there. However, this may cause the loss of a particular 
customer group that is not able or does not want (for 
privacy reasons) to use mobile applications seamlessly. 
The mobile wallet is one of the latest solutions (eg. 
Wallet app or Google Pay), in which the consumer is 
able to store a card or a coupon in the form of a pass, 
without the need to have the program application. 

The ORLEN VITAY program is a “classic” program of 
collecting points and exchanging them for prizes 
(https://www.vitay.pl/). Simultaneously, the company 
runs a program for more active members: Super VITAY 
Club. The condition is to collect 9,000 VITAY points 
within the next 6 months. This is linked to, among oth-
er things, a monthly chance for bonus points. 

On the other hand, Leroy Merlin Poland runs two 
consumer loyalty programs: DOM Program and Leroy 
Merlin PRO CLUB for Professionals (https://
programdom.leroymerlin.pl/). 

In the case of DOM Program, 1 point is awarded for 
the amount of PLN 5 spent. The program participant 
has the right to use the loyalty program discount after 
collecting at least 500 points. Every 500 points can be 
exchanged for a 5% discount. 

However, in the version for professionals, 2%, 5% 
and 10% (depending on product types) of the amount 
spent on each purchase is exchanged for the number of 
points corresponding to the discount amount. 

Żabka Poland has introduced a new loyalty pro-
gram for consumers based on the żappka application. 
What is worth emphasizing in this program is the high 
degree of reward personalization and frequent updates 
of rewards – up to several times per day. After two 
hours, current promotions are updated. Another ad-
vantage is the product section, which is personalized by 
artificial intelligence every 24 hours. An additional ben-

According to Bolton, Kannan and Bramlett (2000), 
loyalty program members put less emphasis on nega-
tive experiences with the company in their purchasing 
decisions than non-members of the loyalty program. 
Moreover, they are less likely to compare the company 
with competitors (since they do not use competitors' 
products and services). As a result, they are more likely 
to buy only from the given company. 

Kim, Shi and Srinivasan (2001) stated that the main 
advantage of loyalty programs is their ability to in-
crease the cost of switching suppliers. When consum-
ers join a loyalty program to accumulate rewards fast-
er, they mainly concentrate their purchases on one 
company.  

Nevertheless, it should be emphasized that some 
studies results suggest that companies effectively ac-
quire new members in loyalty programs but remain 
unable to activate them. In the United States, compa-
nies spend more than $50 billion annually on loyalty 
programs (Shaukat & Auerbach, 2011). But although 
U.S. households belong to an average of 29 programs, 
they are active in only 12 (Berry, 2015). France shows            
a similar pattern: 60% of consumers participates in 3 -
10 loyalty programs, but they use only half of their 
cards (Passebois, Trinquecoste, & Viot, 2012). 

In turn, investor loyalty is also interpreted as a fac-
tor reducing volatility and cost of capital (Gregory, 
1998).  

Investor behavior has been also the subject of vari-
ous studies in the field of behavioral finance in conjunc-
tion with psychological and sociological theories 
(Shefrin, 2002). In those studies, factors impacting in-
vestment decisions are analyzed. However, behavior of 
investors reflecting their loyalty is a less common 
theme. The results of selected studies in this field are 
presented below. 

Helm (2007) stated that there is no significant influ-
ence of reputation on behavioral loyalty, meaning that 
reputation is not a strong factor that directly impacts 
investors' future investment intentions or duration of 
shares ownership. In the eyes of individual investors, 
reputation is also largely shaped by non-financial fac-
tors, such as commitment to social and charitable caus-
es. 

Research conducted by Schoenbachler, Gordon, 
Timothy and Aurand (2004) suggests that individual 
investors tend to purchase brands from companies in 
which they own shares. Additionally, investors buy 
shares of a particular company because they have had 
some positive experience with the brand managed by 
that company. These results occurred regardless of the 
industry. Such actions demonstrate behavioral aspects 
of brand loyalty, defined in terms of repeated purchas-
es. 



 

the Polish market in 2012 (since 2010 on the Slovakian 
market). In order to participate in the program, owning 
25 shares is required. Among the benefits are ski pass-
es (https://tmr.sk/klub-akcjonariusz-/). 

Over 11 thousand people participate in the pro-
gram "Orlen in the portfolio" dedicated to individual 
investors. The condition for participation in the pro-
gram is ownership of 50 shares and benefits for pro-
gram participants include discounts on fuel and gas as 
well as on products offered at petrol stations. Accord-
ing to the statement issued by company representa-
tives, the purpose of offering the investor loyalty pro-
gram is, among other things, transforming a short-term 
investor into a long-term investor, as well as making 
them a brand ambassador (https://www.youtube.com/
watch?v=2Q0SlxCFdqM). The analysis of the loyalty 
program shows that customers bypass competitors' gas 
stations in order to refuel at "their" station. The com-
pany is considering extending the benefits by granting 
bonus shares after 2 years of participation in the loyalty 
program (https://www.orlenwportfelu.pl/bezpieczaj-
rabaty/). 

Another firm that offered a loyalty program to its 
shareholders is the insurance company PZU. The “My 
PZU Shares” program is offered to investors owning at 
least 100 shares and among key benefits are discounts 
on insurance (10 and 20%). The main reason behind 
introducing loyalty program to investors was the share-
holder structure - at the end of 2020, the share of indi-
vidual investors was 8.5% (https://www.pzu.pl/
mojeakcje). 

Accor provides the Accor Shareholders Club dedi-
cated to its’ investors. In order to participate in the 
program, they must own at least 50 shares. Club mem-
bers are provided with a number of benefits, including 
a 15% discount on group hotel stays (https://
group.accor.com/en/finance/individual-shareholders/
shareholders-club). 

The investor loyalty program offered by L'Oréal is 
an example of a modern program focused on equal 
treatment of investors. It provides advantages to inves-
tors for long-term stock ownership. Each registered 
share that is continuously on the investor's account for 
2 years results in an increase in the dividend paid by 
10% in relation to the dividend paid for the given year. 
Approximately 450 thousand investors have registered 
their shares in this program (https://www.loreal-
finance.com/eng/registered-shares-loyalty-bonus). 

An example of an investor loyalty program that has 
undergone significant evolution is the one offered by 
Orange (formerly France Telecom). FT's shareholder 
club had more than a million members at its peak and 
their representative sat on the board of directors. In 
order to participate in the program, an investor had to 

efit for users are special points collected for making 
purchases using the application. Each PLN 1 spent in 
Żabka is rewarded and collected points can be ex-
changed for products in-store (https://www.zabka.pl/
aplikacja-zappka/faq/ogolne). 

The chain of Portuguese Biedronka stores in Poland 
runs a loyalty program for customers named My Lady-
bug (since 2016), in which over 10 million people par-
ticipate. Loyalty program cardholders are provided with 
a number of promotions. Moreover, additional periodic 
campaigns are carried out, in which stickers received 
for purchases can be exchanged for toys or books 
(https://moja.biedronka.pl/).  

A notable offer that is worth mentioning is the re-
peated promotion related to discount vouchers for 
subsequent purchases in 2021 and 2022. The most im-
portant feature of this promotion was simplicity – if 
payed in-store, the voucher was printed immediately.          
A voucher of PLN 15 was available for each purchase 
above PLN 99 and a voucher of PLN 5 was provided for 
each purchase above PLN 69 (excluding alcohol and 
cigarettes). This voucher had to be used within two 
trading days from the moment of the receipt.  In order 
to use it, the consumer had to make purchases for the 
same amount that allowed him to obtain a particular 
voucher. This promotion was valid for a month, and 
customers could take part in it every day within the 
month. This offer was undoubtedly very beneficial for 
the Biedronka clients. During the period of zero inter-
est rates offered by banks at that time, the company 
granted a 15% discount. 

Nike, in its Nike+ loyalty program, gathered over 
100 million users worldwide (https://www.nike.com/
membership). The company's loyalty program has been 
constantly evolving, now leveraging emotions to build 
loyalty. Club members can "order" tailor-made prod-
ucts, which are delivered at the company's expense. In 
addition, program participants can use training applica-
tions with professional advice and dedicated training 
plans. Moreover, the loyalty program application sys-
tem monitors their physical activity and rewards con-
sumers for it. Program participants are also prioritized 
in terms of access to special events and campaigns held 
by Nike. As a result, the company has successfully built 
a community brand, while facilitating interactions with 
people with the same interests at the same time. This is 
an example of a new generation personalized loyalty 
program. 

 

In Poland, the oldest loyalty program dedicated to 
investors has been offered by the Slovakia-based com-
pany - Tatry Mountain Resorts. It was introduced on 



 

(2021) findings reveal that the introduction of loyalty 
programs, on average, positively influence company 
value. Abnormal returns are a reflection of the antici-
pated changes resulting from loyalty program introduc-
tion. 

The evolution of loyalty programs offered on the 
market is clearly visible. In the case of programs offered 
to consumers – an initial offering of just financial bene-
fits was expanded to include non-financial benefits. 
Currently there is even a trend of offering only non-
financial benefits to consumers. Nike can serve as ex-
ample, but also Harley Davidson and Apple have been 
doing that as well. Loyalty programs actively build the 
brand community. It can therefore be concluded that 
after the initial building of brand loyalty via quality of 
goods and services, loyalty is now based on a psycho-
logical distinguishing feature related to self-
identification with a group of other customers who 
own the company's product. The cycle of building loyal-
ty has thus entered the next phase from satisfying the 
needs based solely on product features to an image, 
which customers can identify with as well as leverage 
to build their social network. Consumer loyalty has thus 
evolved from the functional satisfaction of needs to an 
emotional level that "resonates with consumers". As            
a result, this enables the customer to self-identify.                   
A given product is more of a symbol for the external 
manifestation of a consumer’s attitudes, preferences, 
lifestyle, beliefs, desires and self-fulfillment. This is pos-
sible because of wide use of the latest technologies and 
various online communication channels, including so-
cial media and customer communities in particular. 

In the case of loyalty programs offered to investors, 
there is a clear trend of offering financial benefits real-
ized only on the financial market but realized by both 
individual and institutional investors. The length of in-
vestment period is rewarded with a bonus that can 
take the form of either increased value of the dividend, 
the possibility of reinvesting the dividend in shares at 
preferable prices or purchasing new shares at a dis-
count. However, this means resigning from creating an 
investor as a consumer through the loyalty program. 

These changes are mainly caused by the expansion 
of loyalty programs from one country to numerous 
countries. Accounting and taxation issues vary from 
country to country. Therefore, instead of a financial 
discount, it is better to offer, for example, the tailor-
made shoes with colors selected by the customer and 
send them at the company's expense. Similarly, in the 
case of investors, the loyalty program is open to any 
investor, regardless of the country of origin and type of 
entity. 

At the same time, it is essential to notice further 
challenges that companies have to take into account in 

own 10 shares and had to be a company client. France 
Telecom created a partner program, similar to a con-
sumer loyalty program, and provided club members 
discounts on products and services offered by both the 
company and its partners. Currently, 700 thousand 
shares have been registered by individual investors. 
However, the benefits are only provided in France. 
Members of the Shareholder's Club are provided with   
a 15% discount on the company's products and services 
as well as the possibility of participating in various 
types of events (such as getting free tickets to artistic 
and sports events). The club's representative no longer 
sits on the supervisory board, but an advisory team 
consisting of 13 individual investors has been created 
and it analyzes the quality of communication with 
shareholders (https://club-actionnaires.orange.com/). 

A similar situation occurs in the case of the French 
company TotalEnergies. The company’s shareholder 
club now only operates in France. It primarily offers the 
opportunity to participate in various types of events. 
There is also an investors advisory team in this compa-
ny (https://e-cercle.totalenergies.com/). 

Australian Bendigo and Adelaide Bank has also sig-
nificantly modified the investor loyalty program. Cur-
rently, the main benefit is the possibility of reinvesting 
the dividend in the bank shares - thus avoiding the cap-
italgaintax(https://www.bendigoadelaide.com.au/inves
investor-centre/dividends/). Earlier, however, Bendigo 
Bank offered a "Shareholder Privileges Package". In 
order to participate in this program, a shareholder had 
to own 500 shares. The offered package from 2004 
included higher interest rates on deposits, lower inter-
est rates on loans and lower insurance costs. The possi-
bility of reinvesting the dividend (paid twice a year) was 
also offered - at 5% discount in relation to the stock 
exchange rate, when purchasing additional shares of 
the bank for the dividend. It should be emphasized that 
the offer was dedicated to both individual and institu-
tional shareholders, which distinguished this program 
from other investor loyalty programs. 

 

In the current competitive economic environment, 
meeting consumer needs is no longer sufficient to re-
tain them. Therefore, companies make additional 
efforts to not lose customers and to attract new ones 
as well. The same is applicable for investors in the capi-
tal market. Loyalty programs are considered a useful 
tool for maintaining relationships with these stakehold-
er groups. What both loyalty programs have in com-
mon is their purpose - building loyalty, as well as reten-
tion of both consumers and investors. Moreover, the 
loyalty program is a tool that the company can create 
and manage. Furthermore, Faramarzi & Bhattacharya’s 



 

various communication platforms, and questions the 
credibility of the image built as a socially sensitive sub-
ject (Dziawgo, 2014). In particular, their doubts concern 
real motives and effectiveness of actions taken as part 
of corporate social responsibility (Dziawgo, 2010). 

Summing up, based on past and present experienc-
es, further development of loyalty programs, both 
offered to consumers and financial investors, is to be 
expected. This will result in further evolution of these 
programs and it can be expected that such evolution 
will be stimulated by new communication tools, social 
media and legal acts. Another likely direction of evolu-
tion will be rights-aware and environmentally sensitive 
consumers and financial investors, whose attitudes and 
preferences will have to be taken into account increas-
ingly more often by companies. 

their operations. One of the most important ones con-
cern ecological issues. In particular – the ability to 
adapt towards a sustainable economy based on renew-
able energy. The concept of sustainable development is 
strongly promoted by the United Nations and the Euro-
pean Union. As a result, consumers and investors cur-
rently expect a pro-active attitude from economic enti-
ties regarding, for instance, social life and various activ-
ities linked to the planet and humanity. For example, 
we can cite the data that as many as 77% of consumers 
choose products that correspond to their personal val-
ues (Meaningful Brands 2019).  

As a result, the attitude of environmentally aware 
consumers and investors is becoming increasingly more 
popular. Such a person follows their personal values, 
boycotts the products of companies conducting unac-
ceptable actions, loudly expresses dissatisfaction on 
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Abstract The development of technology and the globalization of financial markets have increased the 
volatility in financial markets and caused the emergence of risks and uncertainties that have not 
been previously encountered. Since traditional econometric models cannot fully explain this vol-
atility, nonlinear conditional variance models such as ARCH, GARCH, EGARCH and TARCH are 
used today. From this point of view, this study aims to determine the most explanatory model 
that fund managers who are considering investing in the Borsa Istanbul 100 (BIST 100) Index, and 
academicians doing research on this subject, can use in estimating the BIST 100 Index return 
volatility. For this purpose, ARCH and GARCH models, as symmetric models, and EGARCH and 
TARCH models, as asymmetric nonlinear conditional models, are included in the econometric 
analysis by using the end-of-day values of 2657 observations belonging to the 04.01.2010-
28.07.2020 period. According to the empirical results of the study, the TARCH model, which has 
the highest level of explanatory power, gives the most successful results among related models 
in revealing BIST 100 Index return volatility.  
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magnitude and not the positivity or negativity of unan-
ticipated excess returns effect the conditional variance. 
In the model developed by Nelson, the conditional vari-
ance may vary depending not only on the magnitude of 
the shock, but also on the sign. This suggests that                  
a model in which the conditional variance responds 
asymmetrically to positive and negative residuals might 
be preferable for asset pricing studies (Nelson, 1991). 
Moreover, according to Nelson's study, negative shocks 
of the same size have a greater effect on volatility than 
positive shocks (Yaman & Koy, 2019). 

Another important model that takes into account 
the asymmetric volatility structure is the Threshold 
Autoregressive Conditional Heteroskedasticity (TARCH) 
model which was developed by Zakoian in 1994. In the 
model developed by Zakoian, the conditional standard 
deviation is a piecewise linear function of past values of 
the white noise, and this specific form provides differ-
ent reactions of the volatility to different signs of the 
lagged errors (Zakoian, 1994). The conditional variance 
in this model is a sign function and can be used to mod-
el the structure in different directions and magnitudes. 
In this case, if the coefficient of the new variable is sta-
tistically significant, the ARCH effect will appear in the 
conditional variance (Kızılsu et al., 2001). 

The aim of this study is to determine the model 
that best explains the return volatility of the Borsa Is-
tanbul 100 (BIST 100) Index. The BIST 100 Index is the 
main indicator used to measure the performance of the 
top 100 stocks traded in Borsa Istanbul in terms of mar-
ket and trading volume, and is carefully followed by all 
major investors. 

 

Before the econometric analysis regarding the de-
termination of the model that best explains the return 
volatility of the BIST 100 Index, it will be useful to ex-
amine the symmetric and asymmetric models used in 
the estimation of the BIST 100 Index and the stock mar-
ket indices of other countries. 

In one of these studies, Akar (2007) compares the 
volatility forecasting performances of alternative esti-
mation models by using weekly closing values of the 
Istanbul Stock Exchange 100 (ISE 100) Index for the 
period of 05.01.1990-10.08.2007. The return volatility 
forecasts of ARCH, GARCH and SWARCH models are 
compared with actual volatility values, and forecasting 
performances are evaluated employing assorted error 
statistics. According to the analysis results, it is ob-
served that the SWARCH model gives better results 
than the ARCH and GARCH models in terms of the fore-
casting performance of the volatility estimation mod-
els. From this point of view, it is suggested in the study 

The end of fixed exchange rate regimes in the 
1970s led to unprecedented uncertainties in financial 
markets. These uncertainties caused the risk in all fi-
nancial products to increase. Thus the concept of risk in 
financial markets and the volatility created by this risk 
concept have been one of the most frequently studied 
issues. 

Previously, standard deviation, which shows how 
far each value in the distribution is from the mean, was 
used to detect volatility. In this method, it is assumed 
that the variance does not change over time. However, 
the use of fixed variance in a financial series can give 
the wrong results in today's financial markets. It has 
been observed that variance, which is a measure of 
volatility, varies depending on time in a financial time 
series, and models based on fixed variance have begun 
to fail to meet the needs. Therefore, the increasing 
importance of risk and uncertainty in today's financial 
markets has necessitated the development of econo-
metric time series that enable the modelling of vari-
ance and covariance depending on time. 

In this direction, the Autoregressive Conditional 
Heteroskedasticity (ARCH) model was developed by 
Engle (1982) to estimate the variance that changes 
over time. The unconditional variance was assumed to 
be constant in the model (Engle, 1982; Engle & Ng, 
1993). 

The Generalized Autoregressive Conditional Het-
eroskedasticity (GARCH) model, which is the most 
widely used financial volatility forecasting model in 
finance, was developed by Engle and Bollerslev in 1986 
(Engle & Bollerslev, 1986). The model in question is                 
a method that not only measures volatility, but also 
shows whether shocks on volatility are continuous 
(Kıran, 2010). The GARCH model is slightly different 
from the ARCH model. The reason for this is that the 
ARCH model was put forward to alleviate some of its 
problems, such as not being able to fully explain the 
variance behaviour and predicting volatility much larg-
er than it should be due to the slow response to major 
shocks (Kayalıdere, 2013). 

The Exponential Generalized Autoregressive Condi-
tional Heteroskedasticity (EGARCH) model was devel-
oped by Nelson in 1991 in order to explain the asym-
metrical volatility structure observed in financial mar-
kets. According to this study, researchers have found 
evidence that stock returns are negatively correlated 
with changes in return volatility. In other words, volatil-
ity tends to rise in response to "bad news" (excess re-
turns lower than expected) and to fall in response to 
"good news" (excess returns higher than expected). 
GARCH models, however, assume that only the magni-



 

volatility shocks are quite persistent in all countries’ 
stock markets, (iii) the asymmetric GARCH models find 
significant evidence of asymmetry in all countries’ stock 
markets, (iv) there is a leverage effect in the return 
series and bad news generates more impact on the 
volatility of the stock price in the market, (v) volatility 
increases disproportionately with negative shocks in 
the stock returns. According to these results, investors 
are advised to use investment strategies analysing re-
cent and historical news and forecast the future market 
movement while selecting a portfolio, and policy mak-
ers of all these emerging countries are advised to have 
some degree of convergence of stock market rules and 
regulations and institutional arrangement so that inves-
tors can be able to get diversified portfolio returns. 

Karabacak et al. (2014) aim to define the most ap-
propriate conditional heteroscedasticity models for 
modelling the volatility of the BIST 100 Index and gold 
returns by using daily closing values of the BIST 100 
Index for the 03.01.2003-11.09.2013 period and the 
weighted average prices of daily gold exchange transac-
tions for the 03.01.2005-10.09.2013 period. According 
to the results of the study, (i) there are some asymmet-
ric effects on the volatility of the BIST 100 Index return, 
(ii) the most appropriate model for estimating the vola-
tility of the BIST 100 Index return is TARCH(1,1), and (iii) 
the most appropriate model for estimating the volatili-
ty of gold returns is GARCH(1,1). 

Joshi (2014) uses three different models to forecast 
daily volatility of the Sensex of the Bombay Stock Ex-
change of India for the 01.01.2010-04.07.2014 period: 
GARCH(1,1), EGARCH(1,1) and GJR-GARCH(1,1). Ac-
cording to the results of the study, (i) the volatility in 
the Sensex exhibits the persistence of volatility, mean 
reverting behaviour and volatility clustering, (ii) there is 
a leverage effect implying impact of good and bad news 
is not same, and (iii) the best forecasting model is 
GARCH(1,1). 

Jha and Singh (2014) investigate two main issues in 
the study. The first one of them is the effects of four 
macroeconomic variables (interest rate, exchange rate, 
money supply, and net inflows of foreign institutional 
investors) on Indian stock markets which is represented 
by the Bombay Stock Exchange (BSE) SENSEX Index. The 
variables used in the analysis are monthly observations 
for the January 2000-December 2008 period. The re-
sults of the analysis indicate that there are co-
movements between stock market index and macroe-
conomic variables in a long-run equilibrium path, and 
the variations in the stock prices are mainly attributed 
to its own variations and to a smaller extent to other 
macroeconomic variables. The second aim of the study 
is to forecast the volatility of stock markets which is 
represented by NIFTY’s weekly index over the time pe-

it is suggested in the study that investors and portfolio 
managers should consider the SWARCH model as a 
good alternative when forecasting volatility. 

Alberg et al. (2008) perform a comprehensive em-
pirical analysis of the mean return and conditional vari-
ance of the Tel Aviv Stock Exchange (TASE) indices in 
order to investigate the forecasting performance of 
GARCH, EGARCH, GJR and APARCH models together. 
The prediction performance of the GARCH and EGARCH 
conditional changing variance models is compared to 
newer asymmetric GJR and APARCH models in the 
study. As a result of the empirical analysis using the 
data which consist of 3058 daily observations of the 
TA251 Index from the 20.10.1992-31.05.2005 period 
and 1911 daily observations of the TA1002 Index from 
the 02.07.1997-31.05.2005 period, it is stated that the 
asymmetric GARCH model with fat-tailed densities im-
proves overall estimation for measuring conditional 
variance. They also indicate that the EGARCH model 
using a skewed Student-t distribution is the most suc-
cessful for forecasting TASE indices. 

Atakan (2009) investigates the most appropriate 
method for modelling the volatility at the Istanbul 
Stock Exchange (ISE) by using 5157 daily closing data of 
the ISE 100 Index belonging to the 03.07.1987-
18.07.2008 period. According to the analysis results, it 
is observed that the volatility of the ISE 100 Index has 
the ARCH effect and the most appropriate model for 
forecasting the volatility of the ISE 100 Index is the 
GARCH (1,1) model.  

Wong and Cheung (2011) use GARCH family mod-
els to study the evolution of stock price volatility in the 
Hong Kong stock market for the 1984-2009 period. The 
fluctuations of the Shanghai A-Share Price Index, the 
change of crude oil prices and interest rate movement 
are examined in the study as the variables that may 
lead to the volatility of the Hong Kong stock market. 
Moreover, the News Impact Curve is built to compare 
the impact of news on the volatility of the stock return, 
and this analysis implies that there is an asymmetric 
effect on the Hang Seng daily returns. Empirical results 
also show that both EGARCH and AGARCH models can 
detect the asymmetric effect well, in response to both 
good news and bad news, and the best estimation 
model for the Hong Kong stock market is the EGARCH 
model. 

Tripathy and Garg (2013) forecast the stock market 
volatility of six emerging countries, namely Brazil, Rus-
sia, Mexico, India, China and South Africa, by using the 
ARCH, GARCH, GARCH-M, EGARCH and TGARCH models 
and daily observations of indices over the January 1999
-May 2010 period. Results of the analysis reveal that (i) 
there is a positive relationship between stock return 
and risk only in the Brazilian stock market, (ii) the vola-



 

asymmetric EGARCH(1,1) and TGARCH(1,1) models are 
used in the empirical analysis. According to the results 
of the study, (i) there is a positive relationship between 
risk and return, (ii) the volatility shocks are quite persis-
tent, (iii) the asymmetric EGARCH(1,1) and TGARCH
(1,1) models find significant evidence of an asymmet-
rical relationship between return shocks and volatility 
adjustments and the leverage effect is found across all 
flour indices, and (iv) the investors should formulate 
investment strategies by analysing recent and historical 
news and forecast the future market movements while 
selecting a portfolio for an efficient financial manage-
ment. 

Kuzu (2018) emphasizes the importance of estimating 
volatility in financial markets which is one of the most 
important factors in the decision making process espe-
cially in developing countries that are more fragile than 
developed countries. From this point of view, the study 
aims to analyse the return volatility of the BIST 100 
Index by using ARCH, GARCH, EGARCH and TGARCH 
models. As a result of the empirical analysis using daily 
closing values belonging to the 2011-2017/3 period, it 
is observed that the TGARCH model, which has the 
highest level of explanatory power, gives the most suc-
cessful results among related models in revealing BIST 
100 Index return volatility. 

 

The data used in the econometric model of the 

study is the end-of-day values of 2657 observations 

belonging to the 04.01.2010-28.07.2020 period. The 

data set was obtained from Bloomberg Data Distribu-
tion Services and E-Views 8 econometrics analysis pro-

gram was used in the empirical analysis. 

period from 07.07.2008 to 29.12.2008 with the help of 
ARCH models. The results of the analysis indicate that 
the EGARCH model is the best forecasting model here. 

Birău, Trivedi and Antonescu (2015) aim to model 
the volatility patterns of the S&P Bombay Stock Ex-
change (BSE) BANKEX Index. The financial data series 
consist of daily closing asset prices for the selected 
stock index during the January 2002-June 2014 period, 
and GARCH(1,1) model is used to capture asymmetric 
volatility clustering and leptokurtosis. Empirical findings 
reveal that there are volatility shocks in series and vola-
tility clusters. Moreover, the BANKEX index has grown 
over 17 times in 12 years and volatility returns have 
been found present in the listed stocks. 

Qamruzzaman (2015) compares the forecasting 
performance of several GARCH family models. The 
comparison focuses on two different aspects: the 
difference between symmetric and asymmetric GARCH 
(i.e., GARCH versus EGARCH, GJR and APARCH) and the 
difference between normal tailed symmetric, fat-tailed 
symmetric and fat-tailed asymmetric distributions (i.e. 
Normal versus Student-t and Skewed Student-t). The 
data used in the empirical analysis includes the Chitta-
gong Stock Exchange (CSE) Index return values for the 
01.01.2004-14.09.2014 period. The results of the analy-
sis reveal that there is volatility clustering in the return 
values of the CSE Index, and EGARCH-z, IGARCH-z, GJR-
GARCH-z and EGARCH-t asymmetric models may be 
best suited for capturing CSE Index return volatility. 

Tamilselvan and Vali (2016) aim to forecast the 
stock market volatility of four actively trading indices of 
the Muscat security market by using daily observations 
of indices belong to the January 2001-November 2015 
period. The symmetric GARCH(1,1) model, and the 

Figure 1: The value of the BIST 100 Index 

Source: Authors’ elaboration. 



 

are series with constant mean, variance and covariance 
for each lag period (Gujarati, 2003). 

As the first step of the analysis, the statistical data 
on the returns of the BIST 100 Index over daily closing 
prices are presented in Table 1. Accordingly, the kurto-
sis value is 2.2757, and greater than 3 (excess of 
flattening). The skewness value is 0.3415, and different 
from zero. This positive value of the skewness indicates 
that the distribution of the variables is skewed. In econ-
ometric analysis, an excess of flattening corresponds               
a sharp distribution, while the skewness of the distribu-
tion is positive if the tail is longer. In our sample, when 
Figure 1 and Table 1 are examined, it is concluded that 
the series do not move around the mean. Therefore, 
the series can contain unit root. The purpose of unit 
root testing is that ARCH and GARCH models need                   
a stationary time series.  

Figure 1 illustrates the changes observed in the 
closing values of the BIST 100 Index during the data 
period. BIST 100 Index return volatility is found by di-
viding the difference between two closing values by the 
first closing value. In other words, the return volatility 
of the BIST 100 Index is determined by calculating the 
percentage increase or decrease in the daily return of 
the index. But before proceeding to the analysis, the 
stationarity of the series in the examined period should 
be examined. As it is known, models created with non-
stationary data do not give realistic results. Therefore, 
it is important for the series to be stationary in order to 
obtain statistically reliable results. In other words, the 
series to be used in the analysis with ARCH and GARCH 
models should be stationary and not include unit root. 
The concept of stationarity is that the first and second 
moments of a stochastic process do not change over 
time. Therefore, series with stationary characteristics 

Table 1: Descriptive statistics of the BIST 100 Index 

Statistics BIST 100 Index 

Mean 810.640500 

Median 785.360000 

Maximum 1235.560000 

Minimum 487.390000 

Std. Dev. 176.435300 

Skewness 0.341530 

Kurtosis 2.275785 

Jarque-Bera 109.718400 

P-Value 0.000000 

Observations 2657.000000 

Source: Calculated by the authors in E-Views 8. 

If the H0 hypothesis is rejected, it is concluded that 
the Y variable is stationary, and if the H0 hypothesis 
cannot be rejected, the Y variable is not stationary. At 
this point, the difference is taken until stationarity is 
achieved (Nur & Ege, 2019).  

 

The ADF and PP unit root test statistics of the re-
turns of the BIST 100 Index are given in Table 2. Accord-
ingly, the probability values corresponding to the t-
statistics are over the MacKinnon 5% critical value 
(MacKinnon, 1996). Therefore, the H0 hypothesis can-
not be rejected, and this means that the BIST 100 Index 
return series are not stationary in level values. 

In this study, the stationarity of the series is exam-
ined with the Augmented Dickey-Fuller (ADF) unit root 
test, which is the most widely used method in analyses 
(Dickey & Fuller, 1979; Dickey & Fuller, 1981). Phillips-
Perron (PP) unit root test (Philips & Perron, 1988) is 
also applied in order to support the results of the ADF 
unit root test. 

Two hypotheses used to test the existence of a unit 
root are as follows:  

(1) 

There is a unit root in the series. 

(2) 

There is no unit root in the series.  



 

100 Index return series are stationary in the first differ-
ence values. Thus, the series became suitable for ARCH 
and GARCH models. Figure 2 illustrates the changes 
observed in the values of the BIST 100 Index without              
a unit root. 

On the other hand, the probability values corre-
sponding to the t-statistics of the first difference of the 
series are below the MacKinnon 5% critical value. 
Therefore, the H0 hypothesis is rejected, and this 
means that there is no unit root problem and the BIST 

Table 2: Unit root test statistics 

Variables  Intercept Trend & Intercept Result 

BIST100 
Index 

ADF 
Level 0.8674 0.7577 I(0) 

1st Difference 0.0001 0.0000 I(1) 

PP 
Level 0.8643 0.7566 I(0) 

1st Difference 0.0001 0.0000 I(1) 

Source: Calculated by the authors in E-Views 8. 

Figure 2: The value of the 1st difference of BIST 100 Index 

Source: Calculated by the authors in E-Views 8. 

for the structure of the series. The first step of the 
ARCH-LM test is to decide on the mean equation (Özer 
& Ece, 2016). ARCH-LM and White test results are given 
in Table 3. 

As the next step in the analysis, the ARCH-LM test 
and the White test were applied in order to check 
whether there is variance and autocorrelation in the 
BIST 100 Index. ARIMA models were tested in different 
degrees and the most suitable model was determined 

Table 3: ARCH-LM and White test results 

Variables  ARCH-LM 

DLOGBIST 100 

F-Statistics 26.2349 

Obs R-square 25.9975 

Probability 0.0000 

 WHITE TEST 

F-Statistics 21.6621 

Obs R-square 42.6760 

Probability 0.0000 

Source: Calculated by the authors in E-Views 8.  



 

can be said that BIST 100 Index returns are suitable for 
ARCH and GARCH modelling. 

According to ARCH-LM and White test results in 
Table 3, it was concluded that there is variance and 
autocorrelation in BIST 100 Index returns. Therefore, it 

Table 4: Statistical results of the models 

  ARCH (1,1) GARCH (1,1) EGARCH (1,1) TARCH (1,1) 

R2 -0.000745 -0.001601 -0.000377 -0.000361 

AIC -5.668027 -5.750417 -5.775212 -5.776006 

SIC -5.659162 -5.739336 -5.761914 -5.762708 

Hannan-Qui Cri -5.664819 -5.746406 -5.770399 -5.771193 

Log like -7528.306000 -7638.679000 -7672.593000 -7673.647000 

Source: Calculated by the authors in E-Views 8. 

model, in which the conditional variance may vary de-
pending not only on the magnitude of the shock, but 
also on the sign. This suggests that a model in which 
the conditional variance responds asymmetrically to 
positive and negative residuals might be preferable for 
asset pricing studies. These findings were followed by 
another important model that takes into account the 
asymmetric volatility structure. This model is the 
TARCH model which was developed by Zakoian in 1994. 

The aim of this study is to determine the model 
that best explains the return volatility of the Borsa Is-
tanbul 100 (BIST 100) Index. The BIST 100 Index is the 
main indicator used to measure the performance of the 
top 100 stocks traded on Borsa Istanbul in terms of 
market and trading volume, and is carefully followed by 
all major investors. For this purpose, ARCH and GARCH 
models as symmetric models and EGARCH and TARCH 
models as asymmetric nonlinear conditional models 
are included in the econometric analysis by using the 
end-of-day values of 2657 observations belonging to 
the 04.01.2010-28.07.2020 period. According to the 
empirical results of the study, the TARCH model, which 
has the highest level of explanatory power, gives the 
most successful results among related models in re-
vealing BIST 100 Index return volatility. Therefore, we 
suggest that fund managers who are considering in-
vesting in the Borsa Istanbul 100 (BIST 100) Index, and 
academicians doing research on this subject, can use 
the asymmetric TARCH model in estimating the BIST 
100 Index return volatility. 

Table 4 reveals the econometric analysis results of 
the study. According to the results, since the TARCH 
model is the model with the highest R² value and the 
lowest Akaike, Schwarz, Log Likelihood information 
criterias, it was determined that the TARCH model is 
the most suitable among the related models. 

 

The development of technology and the globaliza-
tion of financial markets have increased the volatility in 
financial markets and caused the emergence of risks 
and uncertainties that have not been previously en-
countered. Therefore, it is vital to find out which of the 
estimation models can best explain stock return volatil-
ity. Since traditional econometric models cannot fully 
explain this volatility, nonlinear conditional variance 
models such as ARCH, GARCH, EGARCH and TARCH are 
used today. 

ARCH and GARCH models are symmetric models 
which assume that only the magnitude and not the 
positivity or negativity of unanticipated excess returns 
effect the conditional variance. But researchers have 
found evidence that stock returns are negatively corre-
lated with changes in return volatility. In other words, 
volatility tends to rise in response to "bad 
news" (excess returns lower than expected) and to fall 
in response to "good news" (excess returns higher than 
expected). From this point of view, Nelson developed 
an asymmetric model in 1991, namely the EGARCH 
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Abstract The purpose of this study is to look into the capability of cryptocurrencies as a viable alternative 
to traditional payment methods in the travel and tourism industry. Given the increasing popular-
ity of digital currencies, the tourism industry must consider alternative payment methods. The 
study's goal is to determine whether cryptocurrencies can be a safe and practical payment op-
tion for the travel and tourism industry. The benefits and drawbacks of cryptocurrency adoption 
in the travel and tourism industry were examined using a case study method. The study focused 
on customer preferences, security, and regulatory compliance. In-depth research was conducted 
on a select group of companies that have already implemented cryptocurrency as a payment 
option, as well as on interviews of business leaders. According to the study's findings, there is                  
a high demand for the adoption of cryptocurrencies in the travel and tourism sector. Customers 
seeking secure and convenient payment methods may benefit from the use of cryptocurrencies. 
The study emphasizes the importance of addressing security concerns and regulatory compli-
ance, as these are significant barriers to cryptocurrency adoption in the travel industry. The 
study provides a road map for cryptocurrency adoption in the travel industry, recommending 
that the industry focus on developing secure and user-friendly cryptocurrency payment meth-
ods, as well as actively collaborate with regulatory bodies to ensure compliance. This case study 
offers valuable insights to industry participants on how to effectively embrace and use cryptocur-
rencies in day-to-day business operations. Finally, this study offers a thorough examination of 
the potential of cryptocurrencies as a new form of payment in the travel and tourism industry. 
The findings of the study provide a clear understanding of the benefits and drawbacks of using 
cryptocurrencies, as well as valuable insights for industry participants on how to effectively 
adopt and use cryptocurrencies in their operations. 
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The objective of Önder et al. (2018) is to initiate an 
academic discourse on the intersection of blockchain 
and tourism. With the potential for blockchain to dis-
rupt traditional intermediaries, the future structure of 
the tourism sector has been a popular topic of discus-
sion in recent years. Thees et al. (2020) and Erceg et al. 
(2020) aims to conceptually examine the implications 
of blockchain on the value system in the tourism indus-
try, with the goal of identifying its potential benefits. 
Erceg et al. (2020) focuses on analyzing the potential of 
blockchain implementation within the tourism industry. 
Antoniadis et al. (2020) will review the main proposi-
tions and findings in the literature regarding the use of 
blockchain technology in tourism and tourism mar-
keting. (Marco et al., 2020) endeavors to investigate 
whether the adoption of blockchain technology can 
improve governance and management of tourism busi-
nesses, exploring the opportunities, risks, and benefits 
of its adoption. Coita et al. (2019) seeks to identify the 
impact of blockchain technology on marketing in the 
tourism industry. Drawing from published works and 
existing implementations in the domain, Valeri & Bag-
gio (2021) offers a critical reflection on the ability to 
capture benefits and enhance the effectiveness of 
blockchain technology in tourism. Valeri & Baggio 
(2021) begins with a description of the basic architec-
ture and mechanisms of a blockchain system, then 
delves into the potential drivers and drawbacks of its 
adoption in the tourism sector, highlighting the mana-
gerial implications of its use. Other noteworthy works 
include Treiblmaier et al. (2020). 

Finally, the literature review revealed that block-
chain technology has enormous potential in the tour-
ism industry. Several studies have been conducted to 
investigate the various benefits and challenges associ-
ated with its adoption and implementation. Although 
blockchain adoption in tourism is still in its early stages, 
the industry is already seeing some promising early 
results and potential benefits, such as increased securi-
ty, transparency, and more efficient processes. 

However, some issues must be addressed, such as 
security concerns, regulatory barriers, and scalability 
issues. Despite these obstacles, the literature suggests 
that blockchain technology has the potential to signifi-
cantly benefit the tourism industry and transform the 
way it operates. This review of the literature on block-
chain and tourism provided a comprehensive overview 
of the academic discourse and helped to lay the 
groundwork for future research in this exciting and 
rapidly developing field. 

Recent technological developments have had an 
impact on the tourism industry, and one important 
component of this shift has been the adoption of new 
payment methods. Since the emergence of cryptocur-
rencies, it has been crucial for the travel and tourism 
sector to consider if they may be integrated into their 
payment systems. Over the past ten years, cryptocur-
rencies have been increasingly popular, with Bitcoin 
being the most well-known. Blockchain, the technology 
that underpins cryptocurrencies, has sped up this de-
velopment. Blockchain technology offers a secure envi-
ronment for carrying out financial transactions because 
of its decentralized nature. There has been an increase 
in the use of cryptocurrencies as a form of payment 
across a number of industries, including retail, finance, 
and healthcare. The tourism industry has been sluggish 
to adopt this new payment option, though. 

The major goal of this study is to determine the 
features and drawbacks of using cryptocurrency as                 
a form of payment in the tourism industry. This paper 
will look at how the tourism industry is doing right now, 
how it accepts payments, and how cryptocurrencies 
are affecting it. The study will investigate how industry 
participants and tourists view cryptocurrencies and the 
difficulties that come with using them in the travel and 
tourism business. 

The results of this study will be important for the 
tourism sector since they will make clear the ad-
vantages and difficulties there may be in using crypto-
currencies as a form of payment, as well as propose 
advanced solutions. Policymakers and other stakehold-
ers involved in determining the direction of the tourism 
industry will benefit greatly from the findings of this 
study. 

 

The use of blockchain technology has the potential 
to transform many industries, including tourism. Block-
chain's decentralization, transparency, and security can 
open up new opportunities and benefits for the tour-
ism industry. As a result, numerous academic studies 
on the implications and potential of blockchain in tour-
ism have been published. We hope to synthesize and 
analyze existing academic works on blockchain and 
tourism in this literature review. This review will cover 
the current state of blockchain adoption in tourism, the 
potential benefits and drawbacks of its implementa-
tion, and the implications for industry management 
and marketing. We hope to contribute to the ongoing 
discussion of this exciting and rapidly developing field 
by providing a comprehensive overview of the current 
academic discourse on blockchain and tourism. 



 

ers’ and business leaders’ open interviews to gain their 
perspectives on the subject. A thorough literature re-
view and a systematic approach to data collection and 
analysis ensured the study's validity and reliability. 

The study's findings offer valuable insights into the 
trends, challenges, and opportunities surrounding cryp-
tocurrency adoption in the travel and tourism industry, 
as well as recommendations for industry participants 
on how to effectively embrace and use cryptocurren-
cies in their day-to-day business operations. 

International tourist arrivals fell globally by 73% in 
2020, according to the United Nations World Tourism 
Organization (UNWTO). This equates to a loss of 1.1 
billion international arrivals and an estimated $1.3 tril-
lion in tourism export earnings. 

According to the U.S. Travel Association, the travel 
and tourism industry in the United States accounted for 
9.5% of total employment and $1.6 trillion in economic 
output in 2019. Nonetheless, the sector is expected to 
lose $500 billion owing to the pandemic in 2020. 

The pandemic's impact on the tourism industry has 
been especially severe in developing countries, where 
tourism is a vital source of income and jobs. According 
to the UNWTO, the pandemic might push 100 million 
people into extreme poverty in 2020 and 2021, many 
of whom work in the tourism business. 

Nonetheless, certain sections of the world are 
showing signs of revival. Domestic tourism, for exam-
ple, has recovered in several nations, with some re-
gions experiencing larger levels of domestic tourists 
than before the epidemic. According to the China Tour-
ism Academy, domestic tourist earnings in China 
topped pre-pandemic levels during the recent Labor 
Day holiday. 

The epidemic has also pushed the drive toward 
environmentally friendly and responsible tourism. Ac-
cording to a Booking.com survey, 53% of worldwide 
visitors said the pandemic has made them more likely 
to select sustainable travel alternatives in the future. 
Similarly, according to an ATTA analysis, adventure 
travel bookings in 2021 will be higher than they were 
before the epidemic in several regions. 

 

According to a survey conducted by the World 
Tourist Organization and the Spanish online travel op-
erator Destinia, about 80% of respondents stated they 
would be prepared to pay for their travel expenses us-
ing digital currencies. In addition, Allied Market Re-
search reported, the global mobile payment market, 

The adoption of cryptocurrency in the travel and 
tourism industry was investigated using a case study 
method. Case study research is an effective method for 
investigating a contemporary phenomenon in its natu-
ral setting, and it provides a rich and detailed under-
standing of a specific event, situation, or phenomenon. 
This methodology was chosen because it enabled                
a thorough examination of the subject matter, taking 
into account a variety of factors such as customer pref-
erences, security, and regulatory compliance. 

This study's data was gathered through a thorough 
review of secondary sources such as academic journals, 
books, and online articles. The sources were carefully 
chosen for their topical relevance and credibility. The 
number of hotels, airlines, and tourist agencies was 
determined by the availability of open access infor-
mation. The information was then analyzed to provide 
a comprehensive picture of cryptocurrency adoption in 
the travel and tourism industry. In addition to review-
ing secondary sources, an in-depth analysis of a select 
group of companies that have already implemented 
cryptocurrency as a payment option was carried out. 
This entailed investigating their adoption of cryptocur-
rency experiences, challenges, and successes, as well as 
the factors that influenced their decision. The study 
also included customer and business leader open inter-
views to gain their perspectives on cryptocurrency 
adoption in the travel and tourism industry. 

The collected data were qualitatively analyzed to 
identify trends, challenges, and opportunities related to 
cryptocurrency adoption in the travel and tourism in-
dustry. The information was organized into themes and 
patterns before being synthesized to draw conclusions 
and make recommendations. The qualitative approach 
was chosen because it allowed for a thorough examina-
tion of the topic as well as a nuanced understanding of 
stakeholders in the travel and tourism industry's expe-
riences, attitudes, and perceptions. 

A thorough literature review and critical evaluation 
of the sources used in the study ensured the study's 
validity. The study's reliability was ensured by employ-
ing a systematic and rigorous approach to data collec-
tion and analysis, resulting in robust and credible find-
ings. 

The use of cryptocurrency in the travel and tourism 
industry is a growing topic of interest, and this study 
sought to investigate the issue using a case study meth-
odology. To gain a comprehensive understanding of the 
current state of cryptocurrency adoption in the travel 
and tourism industry, the study used a comprehensive 
review of secondary sources and an in-depth analysis 
of selected companies. The study also included custom-



 

With the launch of Bitcoin, the first decentralized 
cryptocurrency, the notion of cryptocurrency was es-
tablished in 2008. Since then, other more cryptocurren-
cies, such as Ethereum, Ripple, and Litecoin, have aris-
en. 

Blockchain technology, which is a distributed ledg-
er that records transactions on several computers in             
a safe and transparent manner, is used by cryptocur-
rencies. Blockchain technology enables the secure 
transfer of digital assets in the absence of a central 
authority. A network of computers verifies and records 
the transactions on the blockchain, making it extremely 
difficult for any one entity to falsify or tamper with the 
records. 

Cryptocurrency has had a big impact on a variety of 
businesses. Cryptocurrencies have challenged existing 
payment systems in the financial sector and have the 
potential to disrupt the way money is exchanged. Cryp-
tocurrencies have enabled secure and rapid transac-
tions in the retail business, removing the need for in-
termediaries and lowering transaction fees. Cryptocur-
rencies have the potential to transform the way pay-
ments are made in the travel and tourism business. 
Cryptocurrency transactions are more secure and fast-
er than traditional payment methods, and they do not 
incur currency conversion fees. Customers who travel 
regularly or who want a safe and fast way to make pay-
ments while overseas will find these very appealing.  

The gaming sector has also benefited from crypto-
currency technology, which allows for secure and quick 
transactions between players. In addition, technology is 
being employed in the healthcare business, where it 
has the opportunity to enhance the safety and confi-
dentiality of medical data and patient information. 

To summarize, blockchain is a rapidly evolving 
technology with the potential to change a wide range 
of sectors. While the technology is still in its infancy, it 
has already demonstrated enormous potential in re-
gard to security, speed, and efficiency. The broad use of 
cryptocurrency is likely to have far-reaching repercus-
sions for businesses such as finance, retail, travel and 
tourism, gaming, and healthcare, among others. 

 

In recent years, the use of cryptocurrencies as               
a payment mechanism in the travel industry has grown 
in popularity (see: Figure 1), with both potential ad-
vantages and disadvantages. Despite this, the potential 
of cryptocurrency to improve the security, efficiency, 
and ease of transactions is widely discussed (Önder et. 
al., 2018). 

which includes digital currencies, will reach $11.3 tril-
lion by 2027, increasing at a CAGR of 30.1% from 2020 
to 2027. 

The COVID-19 epidemic has pushed digital curren-
cy use in the tourism industry. According to a Chainaly-
sis analysis, the use of bitcoin in travel-related transac-
tions climbed by 13% from January to July 2020 com-
pared to the same period in 2019. 

Other digital currencies, such as Ethereum, Lite-
coin, and Ripple, are being used in the travel industry in 
addition to bitcoin. For example, the travel booking 
platform CheapAir.com supports Bitcoin, Bitcoin Cash, 
Litecoin, and Dash payments, whereas the Australian 
travel business TravelbyBit takes Bitcoin, Ethereum, 
and Litecoin payments. 

Credit cards are widely accepted in the tourism 
industry, providing consumers with a convenient and 
secure method of paying for goods and services. They 
provide benefits such as the ability to make online pur-
chases, earn rewards and discounts, and the added 
security of fraud protection (Floh & Treiblmaier, 2006). 

Bank transfers are a popular method of payment in 
the tourism industry, especially for larger purchases 
such as tours or packages. Bank transfers have the ad-
vantage of being secure and simple to set up, but they 
can also be slow and complicated (Nikolaou & Antoni-
adis, 2002). Although cryptocurrency is a newer pay-
ment method in the tourism industry, it has the poten-
tial to provide a number of advantages over traditional 
payment methods. Cryptocurrencies are safe, fast, and 
provide an excellent level of privacy and anonymity. 
They also allow the tourism industry to reach out to               
a growing consumer market that is looking for innova-
tive payment solutions (Thees et al., 2020).  

The tourist business is a complicated and dynamic 
sector that relies on a diverse set of payment methods 
to fuel its expansion. The rise of digital currencies in the 
business creates new chances for the tourism industry 
to suit changing consumer wants and preferences. As 
the tourism business evolves, new payment methods 
are expected to arise, and the sector will need to adapt 
to stay up with changing consumer expectations and 
preferences. 

 

Cryptocurrency is a type of digital or virtual curren-
cy that use cryptography to safeguard transactions and 
control the generation of new units. Cryptocurrencies 
are decentralized and function independently of a cen-
tral bank, which means they are not controlled by any 
government or financial organization. 



 

adoption and understanding of cryptocurrencies is one 
of the most significant obstacles (Treiblmaier, 2020). 
Many travelers and tourism firms may be hesitant to 
accept cryptocurrencies due to a lack of knowledge and 
comprehension, as well as concerns about the stability 
and security of the currency. Furthermore, the use of 
cryptocurrencies may raise legal and regulatory issues. 
Many nations do not currently regulate cryptocurren-
cies, making it difficult for tourism enterprises to use 
them legally (Antoniadis et. al., 2020). Furthermore, 
there may be complications with bitcoin conversion 
into fiat currency, as well as cryptocurrency transaction 
taxation (Önder & Treiblmaier, 2018; Treiblmaier              
& Önder, 2019). 

To summarize, using cryptocurrencies in the tour-
ism business has the potential to improve the security, 
efficiency, and convenience of tourism transactions. To 
reap these benefits, however, it will be necessary to 
solve the problems of low adoption, legal and regulato-
ry issues, and the need for education and awareness. 

 

According to recent studies, the use of cryptocur-
rencies in the tourism industry is increasing. The availa-
bility of software allowing businesses to accept crypto-
currency payments is a problem, as they must use user-
friendly software to make the payment process as sim-
ple as possible. According to user ratings, CoinsPaid 
and Paytomat wallet are the most popular payment 
processing software platforms. In Table 1, the author 
reported the safest and easiest application to start ac-
cepting digital currency, as well as the users’ feedback 
(Treiblmaier & Önder, 2019). 

Increased security is one of the primary advantages 
of employing cryptocurrencies in the tourism business. 
The usage of blockchain technology, the underlying 
technology for several cryptocurrencies, enables a se-
cure and tamper-proof transaction ledger (Treiblmaier 
et. al., 2018). This can lower the risk of fraud and other 
security risks associated with traditional payment 
methods. Furthermore, cryptocurrencies enable decen-
tralized transactions, which means they do not rely on 
intermediaries such as banks (Treiblmaier, 2020). This 
can lead to speedier and cheaper transactions, which is 
especially advantageous in the tourism business, as 
transactions frequently entail foreign currency conver-
sions and cross-border payments. 

Increased efficiency is another advantage of em-
ploying cryptocurrency in the tourism business. Many 
of the tedious operations associated in traditional pay-
ment methods, such as invoicing and reconciliation, can 
be automated by the usage of cryptocurrency (Önder    
& Treiblmaier, 2018). This can lead to more efficient 
and speedier transactions, as well as cheaper opera-
tional expenses. The adoption of cryptocurrencies in 
the tourism industry can also benefit both tourists and 
tourism firms. Cryptocurrencies provide travelers a safe 
and efficient alternative in the ability to make pay-
ments without the use of currency or traditional bank-
ing services (Thees et al., 2020). Cryptocurrencies pro-
vide a flexible and convenient option for tourism enter-
prises to receive payments from travelers without the 
requirement for traditional payment processing ser-
vices (Erceg et. al., 2020). 

Despite the potential benefits of employing crypto-
currency in the tourism business, there are a number of 
issues that must be solved. The lack of widespread 

Figure 1: The 2022 Global Crypto Adoption Index 

Source: chainanalysis.com. 



 

Table 1: Payment processing software system popularity  

Name of the application Country of origin 
Users’ assessment  

from 1 (bad) to 5 (good) 

(1) Coinbase Commerce United States 3.9 

(2) Electroneum United Kingdom 3.3 

(3) BitPay United States 4.1 

(4) Circle United States 4.1 

(5) Coinomi Cyprus 4.3 

(6) CoinGate Lithuania 2.7 

(7) Cryptopay United Kingdom 3.8 

(8) Blockonomics India 4.6 

(9) CoinsPaid Estonia 4.8 

(10) Paytomat wallet Ukraine 5.0 

Source: G2, 2022, Own elaboration. 

Table 2: Active or proposed blockchain-oriented software systems for the tourism industry 

Name and URL Country Active Status Kind of Application Blockchain 

(1) WindingTree 
https://windingtree.com 

Switzerland Operating 
Booking hotels                 
and flights 

Ethereum 

(2) LockTrip 
https://locktrip.com/ 

Bulgaria Operating 
Booking hotels,              
holiday homes,                  
and flights 

Ethereum 

(3) FoodChain 
https://food-chain.it/ 

Italy Operating 
Traceability of food 
products 

Quadrans 

(4) Bagtrax 
https://bagtrax.eu/ 

United               
Kingdom 

Operating Baggage tracking ND 

(5) Yookye 
https://yookye.com/it 

Italy Operating 
Organization of the holi-
day (holiday, home, ser-
vices, experiences) 

Ethereum 

(6) DTCM Tourism 2.0 
https://dubai10x.ae/ 

United Arab 
Emirates 

Announcement 
Check the occupancy 
status of the hotel in 
Dubai 

ND 

(7) WICKET 
https://wicketevents.com/ 

Italy Operating Ticketing Ethereum 

(8) Trippki 
https://trippki.com/ 

United               
Kingdom 

Operating Hotel booking Ethereum 

(9) Travelchain 
https://travelchain.io/ 

Russia Prototype Travel ecosystem ND 

(10) TripEcoSys 
https://www.tripecosys.com/ 

United                
Kingdom 

Prototype Travel ecosystem Ethereum 

(11) Sardcoin 
https://www.sardcoin.eu/ 

Italy Prototype 
Smart coupon                 
ecosystem 

Hyperledger 
Fabric 

Source: Caddeo & Pinna (2021).  

https://windingtree.com
https://locktrip.com/
https://food-chain.it/
https://bagtrax.eu/
https://yookye.com/it
https://dubai10x.ae/
https://wicketevents.com/
https://trippki.com/
https://travelchain.io/
https://www.tripecosys.com/
https://www.sardcoin.eu/


 

Hotels are an integral part of the tourism sector; 
acceptance of cryptocurrency here will only strengthen 
the tendency and speed up the process of adoption in 
other parts of the tourism sector. Numerous hotels 
around the world currently accept cryptocurrency as 
payment. 

In Table 2, Caddeo and Pinna (2021) reported 11 

blockchain-oriented software systems for the tourism 

sector that were developed in Europe. These deal with 
not only payment processing, but also booking, track-

ing of goods, and check-in systems. These software 

systems use blockchain technology for storing and or-

ganizing customers’ data. In the tourism sector, the 
high number of intermediaries can cause information 

lags, and delays that may result in financial losses. 
 

Table 3: Hotels that are using cryptocurrency as a payment method 

Hotel Name Country Year of Adoption Payment Technology 

Bobby Hotel USA 2021 BitPay 

The Kessler Collection USA 2021 BitPay 

Dolder Grand Switzerland 2019 Inapay App 

Sri Panwa Phuket Thailand 2021 BitcoinWide 

The Pavilions Hotels & Resorts Hong-Kong 2021 Coindirect 

The Chedi Andermatt Switzerland 2021 Worldline 

Source: Own elaboration based on the article of Yaёl Bizouati-Kennedy for GOBankingRates. 

rency for booking.  Customers can book any flight with 
Bitcoin using different services. One of the most fa-
mous is Alternative Airlines, which allows users to 
browse flights from over 600 airlines and pay for them 
using Bitcoin as well as many altcoins (types of crypto-
currency other than Bitcoin). 

In the tourism sector, not only do hotels accept 
cryptocurrency as a method of payment but also airline 
companies picked up the trend behind hotels. By col-
laborating with crypto exchange companies such as 
Bitpay and Coinbase, airlines now can accept cryptocur-

Table 4: Airlines that are using cryptocurrency as a payment method 

Name and URL Country 
Year of  

adoption 
Cryptocurrency 

Software to 
pay 

(1) Airbaltic 
https://airbaltic.com/ 

Latvia 2014 Bitcoin BitPay 

(2) CheapAir.com 
https://cheapair.com/ 

United States 2013 Bitcoin Coinbase 

(3) Virgin Galactic 
https://virgingalactic.com/ 

United States 2014 
Bitcoin, Ethereum,               
Litecoin 

Coinbase 

(4) Peach Aviation 
https://flypeach.com/ 

Japan 2017 Bitcoin N/A 

(5) Surf Air 
https://surfair.com/ 

United States 2017 Bitcoin, Ethereum Coinbase 

Source: Own elaboration. 

Name and URL Country 
Year of             

adoption 
Currency Software to pay 

(1) BTCtrip.com 
https://btctrip.com/ 

Poland 2015 Bitcoin, Litecoin N/A 

(2) Destinia.com 
https://destinia.com/ 

Spain 2014 Bitcoin GoCoin 

Table 5: Travel agencies that are using cryptocurrency as a payment method 



 

Additionally, by developing clear and simple stand-
ards and laws for the usage of cryptocurrencies in the 
tourism industry, the issue of legal and regulatory com-
pliance may be addressed. This would aid tourism busi-
nesses by providing clarity and stability, lowering the 
risk of legal and regulatory issues. Furthermore, gov-
ernments can collaborate with the cryptocurrency busi-
ness to guarantee that all necessary tax laws and regu-
lations are followed, reducing the possibility of taxation 
concerns. 

Finally, a big difficulty in the tourism business is the 
lack of general use and understanding of cryptocur-
renciescies. To overcome these problems and promote 
the usage of cryptocurrencies in the tourism industry, 
clever and innovative solutions can be applied. These 
answers include raising knowledge and understanding, 
improving cryptocurrency security and stability, and 
addressing legal and regulatory issues. By using these 
solutions, the tourism industry may reap the benefits of 
cryptocurrencies, such as enhanced efficiency and se-
curity, and assist in fueling the digital economy's 
growth and development. 

 

Cryptocurrencies are still a relatively new and rap-
idly evolving technology, and their integration within 
the tourism industry requires a proactive and collabo-
rative approach between governments, businesses, and 
travelers. In order to unlock the full potential of crypto-
currencies and enhance the efficiency, security, and  
convenience of tourism transactions, policymakers and 
stakeholders need to address the following issues: 
1) Policymakers should invest in education and aware-

ness initiatives to educate tourist businesses, travel-
ers, and the general public on the benefits and risks 
of cryptocurrencies. This will help them learn and 
get more familiar with the technology, lessening 
their reluctance to utilize it. 

2) To ensure the currency's stability and security, gov-
ernments should establish a clear and comprehen-
sive legal and regulatory framework for cryptocur-
rencies. This would give tourism businesses more 
confidence in accepting cryptocurrencies as payment 
and will help to alleviate the legal and regulatory 
difficulties associated with their use.  

Finally, the study discovers a growing trend in the 
acceptance of cryptocurrencies in the tourist sector, 
with businesses, hotels, travel agencies, and airlines all-
embracing this new payment method. The usage of 
blockchain technology in the sector is assisting in the 
reduction of intermediaries and the improvement of 
information flow. 

 

Cryptocurrencies are digital or virtual tokens that 
utilize cryptography to safeguard transactions and 
manage unit creation. Despite their potential benefits, 
one of the key obstacles in the tourism business is the 
lack of widespread adoption and understanding of 
cryptocurrencies. Several causes contribute to this 
problem, including concerns about the currency's sta-
bility and security, legal and regulatory hurdles, and 
conversion difficulties into fiat currency. Smart and 
innovative solutions must be implemented to address 
these issues. 

One option is to raise cryptocurrency knowledge 
and comprehension among visitors and tourism busi-
nesses. This can be accomplished through education 
and training programs in which the benefits and haz-
ards of adopting cryptocurrencies are thoroughly out-
lined. This will serve to debunk myths and misconcep-
tions about cryptocurrencies and assist tourism busi-
nesses in making educated decisions about their use. 
Furthermore, governments can promote the usage of 
cryptocurrencies by building a favorable regulatory 
framework and giving support and resources to assist 
tourist enterprises in understanding the technology. 

Another option is to improve cryptocurrency secu-
rity and stability. Strong security methods, like as multi-
sig wallets, safe storage systems, and insurance choic-
es, can help achieve this. These steps can help to limit 
the danger of theft or loss of funds while also increas-
ing tourism companies' trust in employing cryptocur-
rency. Furthermore, the development of stable coins 
such as USDT and BUSD, which are cryptocurrencies 
tied to a stable asset such as the US dollar, can assist in 
decreasing price volatility and provide a more stable 
alternative to other cryptocurrencies. 

Name and URL Country 
Year of             

adoption 
Currency Software to pay 

(3) XcelTrip 
https://xceltrip.com/ 

United States N/A 
Bitcoin, Litecoin, 
BNB, Ethereum 

Coinbase 

(4) Expedia 
https://expedia.com/ 

United States 2014 
Bitcoin, Ethereum, 
DASH, DGB 

Coinbase 

(5) Alternative Airlines 
https://alternativeairlines.com/ 

United              
Kingdom 

N/A Bitcoin 
Utrust,                
crypto.com 

Source: Own elaboration. 
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guard the currency's stability and security, as well as 
provide tourism businesses and travelers more confi-
dence in adopting cryptocurrencies. 

The use of cryptocurrencies in the tourism industry 
has the potential to deliver considerable benefits such 
as lower transaction costs, higher efficiency, and im-
proved security. To overcome the hurdles given by                
a lack of awareness, legal and regulatory issues, and 
security concerns, policymakers and stakeholders will 
need to work together. They can support the wide-
spread use of cryptocurrencies in the tourism sector by 
addressing these fundamental challenges, enabling               
a more efficient and secure payment mechanism for 
the industry. 

3) Governments should offer clear instructions on the 
conversion of cryptocurrencies into fiat currency, as 
well as the taxation of cryptocurrency transactions. 
This will lessen the obstacles and uncertainties in 
measures to protect the bitcoin market from fraud 
and other destructive actions. This will help to safe-
guard the currency's stability and security, as well as 
provide tourism businesses and travelers more confi-
dence in adopting cryptocurrencies. 

4) Policymakers should collaborate with industry play-
ers to design and execute comprehensive security 
measures to protect the bitcoin market from fraud 
and other destructive actions. This will help to safe-
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Abstract Green technology innovation and effective use of green financing tools are very important in 
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or more of the variables will affect the others and mak-
king predictions for the future.  

Based on this idea, this study aims to reveal how 
GFI has an effect on CO2 and GDP, CO2 on GFI and 
GDP, and GDP on GFI and CO2. With this aim, the fol-
lowing hypotheses have been established. 

H1 (Hypothesis 1): GFI is affected negatively by CO2. 
H2 (Hypothesis 2): GFI is affected positively by GDP. 
H3 (Hypothesis 3): CO2 is affected negatively by GFI. 
H4 (Hypothesis 4): CO2 is affected positively by GDP. 
H5 (Hypothesis 5): GDP is affected positively by GFI. 
H6 (Hypothesis 6): GDP is affected positively by CO2. 

In this context, the results of studies examining 
how green finance, green investment, GDP in terms of 

growth indicators, and CO2 emissions affect each other 

will provide important scientific contributions to the 

literature both for understanding the effects of current 

approaches and for developing policies for the future.  
 

By concentrating on the key components of finan-

cial systems prior to, during, and following the global 

financial crisis of 2008, Batrancea et al., (2020) ana-
lyzed green finance projects in the USA, Canada, and 

Brazil. According to the study's results, domestic bank 

loans are not enough to finance green investments, 

and the financial sector must take a bigger part in fi-
nancing green projects if we are to prevent global 

warming and climate change while also boosting eco-

nomic growth. Additionally, the data show that domes-

tic financial sector credit has a positive impact on green 
finance and that CO2 emissions have a negative impact 

on GDP levels. 

A dynamic panel data model was used in a study by 

Wang et al. (2021) to assess the CO2 emission reduc-
tion benefits of various green finance instruments un-

der various environmental regulation intensities. The 

study's findings indicate that green finance instruments 

can be utilized in compliance with environmental 
standards to promote the reduction of carbon emis-

sions and that these tools have a considerable impact 

on reducing the intensity of CO2 emissions. 

Tran (2021) conducted a study utilizing multivariate 

time series analysis to investigate the relationship be-
tween green finance, economic growth, renewable 

energy usage, energy imports, and CO2 emissions in 

Vietnam. According to the findings, using renewable 

energy effectively and making wise investments in 
green finance can lower CO2 emissions and improve 

Vietnam's environmental position.  

Achieving sustainable economic and environmental 
development and preventing environmental degrada-
tion while doing this, reaching the goals related to eco-
nomic and climate policies, shifting both energy and 
goods and service production resources to alternative, 
innovative, and green sources, decarbonizing all sec-
tors, investing in low-carbon production infrastructure 
and creating financial resources for this has become 
very important. The use of green technology innovation 
and green finance can reduce CO2 emissions and pro-
mote the sustainability of economic development.  

Green finance encompasses financing investments 
to be made in environmental goods and services and 
the prevention of harm to the environment and the 
climate, financing government policies that have an 
environmental focus and aim to reduce environmental 
damage or support the implementation of adaptation 
projects and initiatives in these areas, and green invest-
ments. Green finance creates a unique financial system  
designed for green investments (Lindenberg, 2014). 

It is emphasized that green finance is a key compo-
nent in financing renewable and green energy projects 
to reduce carbon emissions in terms of sustainability 
and the detrimental effects these emissions have on 
health, to build cities with climate-resistant infrastruc-
tures, and to ensure environmental sustainability 
(Taghizadeh-Hesary & Yoshino, 2019). 

Activities that can support environmentally friendly 
production have become very important all over the 
world. These include green finance funding. Financing 
fundings that support environmentally friendly produc-
tion emerge at this stage. In this sense, several green 
finance indices (GFI) have been developed to measure 
the ability of businesses, cities, and countries to be 
environmentally friendly in all their activities, to draw 
attention to this issue, to encourage such activities with 
green finance funding, and then to ensure the continui-
ty and sustainability of this process. With these indices, 
reference data that can constitute a basis for green 
finance are obtained, and these data can be used for 
the purpose of raising awareness in the allocation of 
green finance funds and by creating sensitivity in inves-
tors and directing their investments to such instru-
ments. 

Among the most important outputs of this process 
are economic development and the reduction of CO2 
emissions. One of the indicators of the reflection of 
economic development on a country basis is Gross Do-
mestic Product (GDP). Revealing the structure of the 
dynamic between GFI, CO2, and GDP is considered im-
portant in terms of understanding how changes in one 



 

study's findings, such financing methods are crucial for 
energy efficiency, and green financing is also discov-
ered to be the most suitable and helpful financing 
method for energy efficiency.  

 

There are three main variables of the study. The 
first one is GFI, the second is CO2 emissions and the 
third is GDP. In the study, The Global Green Finance 
Index (GGFI) data were used as GFI. The annual data of 
the variables belonging to a total of 26 countries in-
cluding Australia, Austria, Belgium, Canada, China, the 
Czech Republic, Denmark, France, India, Ireland, Italy, 
Japan, Luxembourg, Malaysia, Mexico, Morocco, Neth-
erlands, Poland, South Africa, Spain, Sweden, Switzer-
land, Thailand, Turkey, United Kingdom, and the United 
States for the years 2018 and 2021 were used in this 
study. In order to increase the accuracy of the analyses 
and to ensure the continuity of the data in the date 
range considered, the countries where all three varia-
bles can be obtained completely from the data sources 
are included in the analyses. 

 

Global Green Finance Index (GGFI) is a factor evalu-
ation index based on instrumental factors identified as 
a result of a series of quantitative metrics and financial 
professionals' worldwide assessments of the quality 
and depth of green finance offered in financial centers 
(Wardle et al., 2022). The first component of the GGFI 
is depth, which refers to the prevalence of green finan-
cial services and products in financial centers, and the 
second component is quality, which refers to the quali-
ty of green finance products and services offered. In 
this study, GGFI data is used. The green financial center 
ratings using a ten-point scale and instrumental factors 
are two independent sets of inputs used to create the 
GGFI by factor rating methodology (Longfinance, 2022). 
The business environment, human capital, infrastruc-
ture, and sustainability are the four key categories in 
which GGFI's 149 instrumental factors are grouped. The 
theoretical minimum and maximum values of ratings 
for the GGFI are 100 and 1,000. GGFI data are accessed 
by the reports 2018-2021 (Wardle et al., 2018, 2019, 
2020, and 2021).  

When the GGFI Reports are examined, it is seen 
that while the GGFI variable which is understood to be 
calculated as the sum of GGFI depth and GGFI quality 
values is included in 2021 and later, there is no sepa-
rate GGFI value calculated as the sum of GGFI debt and 
GGFI quality values in the previous years. In addition, 
the numerical magnitudes of the individual GGFI values 
in 2021 and later reports are at the level of the GGFI 

The relationship between public expenditure on 
R&D and green economic growth and energy efficiency 
was investigated in the study of Zhang et al., (2021). 
According to the findings, public green financing en-
courages green economic growth, expenditure on hu-
man resources and green technology research and de-
velopment fosters green growth, and the expansion 
and innovation of human resources are crucial for 
green growth. 

In their research, Wu et al., (2021) sought to fore-
cast the long-term dynamics of a cleaner environment 
in advancing the gross domestic product of E7 and G7 
nations. A 1% rise in the green finance index improves 
environmental quality in G7 nations by 0.375%, and in 
E7 countries by 0.3920%, according to the study's find-
ings, which also demonstrated that green finance prac-
tices assist to clean the environment. In the research, it 
was also noted that, in order to prevent environmental 
pollution, the production of energy should be changed 
to alternative, creative, and green resources. 

Sharif et al. (2022) research how green technical 
innovation and green finance might help the G7 coun-
tries reduce their CO2 emissions. The results show that 
emissions have a positive long-term correlation with 
both GDP and SGLO (social globalization). Emissions are 
adversely correlated with green technology innovation 
(GINV) and green investment (GFIN). SGLO has positive 
effects on emissions and GDP but negative but signifi-
cant effects on GFIN and GINV emissions in G7 nations. 

In their study, Rasoulinezhad and Taghizadeh-
Hesary (2022) examined the relationship between CO2 
emissions, energy efficiency, green energy index (GEI), 
and green finance in the top ten economies that sup-
port green finance. The study's findings indicate that 
using green bonds to support renewable energy pro-
jects can help cut CO2 emissions significantly over the 
long term and can accelerate both the short- and long-
term growth of GDP per capita. 

Zhang et al., (2022) conducted a study to deter-
mine how green finance affects the prevention of cli-
mate change. The findings demonstrate that environ-
mental CO2 emissions are decreased by green finance, 
investments in renewable energy, and technological 
advancements, whereas environmental CO2 emissions 
are increased by factors including economic growth, 
energy consumption, trade, and foreign direct invest-
ment. 

Green finance is measured as "climate mitigation 
finance" by Khan et al., (2022), who also look at how it 
affects the environment. Empirical research demon-
strates that green finance looks to be environmentally 
beneficial and minimizes its ecological footprints.  

A study by Liu et al., (2022) examined the effects of 
green finance, FinTech, and financial inclusion on the 



 

GFI, CO2 emissions, and GDP variables covering 26 
countries between 2018-2021 were analyzed using 

panel data analysis with a fixed effects model. Since 

this study consists of a micro-panel data set covering 

26 cross-sections and 4-time dimensions, the station-

arity and cross-section dependence of the variables 
were not investigated.  

In the first stage, Descriptive Statistics were made 

for the variables. Then, the correlation study was car-

ried out in order to be able to determine the linear 
relationships between the variables and to be used as a 

reference for the models to be established. Then the 

model was created with the help of Correlation Analy-

sis and VAR Granger Causality/Block Exogeneity Wald 
Tests, the selection of the fixed effects model was de-

cided with the help of Hausman Tests, and the Cross-

section fixed was selected for the model established in 

the last stage. Panel Least Squares Method Analyses 
were performed using Panel EGLS (Cross-section 

weights) method.  
 

Descriptive statistics of the GFI, CO2, and GDP vari-
ables within the scope of the study are shown in Ta-

ble 1. 

depth and GGFI quality values in the previous reports. 
For these reasons, GGFI depth values for 2018, 2019, 
and 2020 and GGFI values for 2021 were used to en-
sure the compatibility of the values in the study. Since 
other variables in this study were on an annual basis, 
all GGFI values used in this study were derived from 
second reports published in October or November for 
each year.  

 

Emissions of carbon dioxide and other greenhouse 
gases are the most important driving force of climate 
change and one of the most urgent problems in the 
world. Carbon dioxide emissions (CO2) are a measure 
of how much emissions countries emit each year. Data 
on CO2 Emissions is accessed by Our World in Data 
(Ritchie et al., 2020). The CO2 emission variable used in 
the study will be expressed as CO2. The unit of CO2 
variable is in million tons. 

 

Gross Domestic Product (GDP) data is an indicator 
expressed in current US dollars based on buyer prices, 
calculated by adding all product taxes to the gross val-
ue added of all resident producers in the economy and 
subtracting all subsidies not included in the value of 
products. These data were accessed from the World 
Development Indicators (World Bank, 2022). The unit 
of GDP variable is US dollars. 

Table 1: Descriptive Statistics of Variables 

  GFI CO2 GDP 

Mean 452.89 948.13 2.51E+12 

Median 452.50 286.17 7.57E+11 

Maximum 574.00 11472.37 2.30E+13 

Minimum 307.00 8.10 7.02E+10 

Std. Dev. 70.22 2254.07 4.81E+12 

Skewness -0.07 3.58 3.10 

Kurtosis 1.89 15.41 11.63 

Jarque-Bera 5.44 890.25 489.08 

Probability 0.07 0.00 0.00 

Sum 47101.00 98605.53 2.61E+14 

Sum Sq. Dev. 507923.80 5.23E+08 2.38E+27 

Observations 104.00 104.00 104.00 

Source: Own elaboration. 

ues of the variables in Table 1, it is seen that the GFI is 
less than zero, so it is left-skewed, and CO2 and GDP 
are right-skewed. When the Kurtosis values in the table 
are examined, it is found that CO2 and GDP are lepto-
kurtic (pointier than a normal distribution) and the GFI 
variable is platykurtic (flatter than a normal distribu-

It can be seen from the table that the GFI varies 
between 307 and 504 and its average is 452.894. The 

table also shows that CO2 has an average value of 
948.130 and a range of 8.097 to 11472.370, while GDP 
has an average value of 2.510E+12 and a variation of 
7.020E+10 to 2.300E+13. Looking at the Skewness val-



 

The mean, maximum and minimum values of the 
variables on a country basis are given in Table 2. 

tion). All variables do not have a normal distribution, as 
can be shown by looking at the probability values in 
Table 1 (p < .10).  

Table 2: Country-Based Descriptive Statistics 

Source: Own elaboration. 

are the top five. In terms of GDP mean values, in the 
examined time period, the United States, China, Japan, 
and the United Kingdom are in the top five, while Lux-
embourg, Morocco, Czechia, and Malaysia are in the 
bottom five. Mean values and % change of the varia-
bles are evaluated in Tables 3, 4, and 5, and the graphs 
of the variables according to years on a country basis 
are given below (Figures 1, 2, and 3).  

According to the mean GFI values in the table, the 
five countries in the lowest ranking are Turkey, Thai-
land, India, Mexico, and Poland, and the top five coun-
tries in the highest ranking are Netherlands, Luxem-
bourg, United Kingdom, Switzerland, and Denmark. 
Luxembourg, Denmark, Switzerland, and Ireland are 
the five nations with the lowest CO2 emission rankings, 
whereas China, the United States, India, and Japan are 

 GFI CO2 GDP 

Country Mean Max Min Mean Max Min Mean Max Min 

Australia 469.75 530.00 403.00 405.94 416.36 391.19 1.42E+12 1.54E+12 1.33E+12 

Austria 461.25 531.00 388.00 65.29 67.94 62.04 4.53E+11 4.77E+11 4.33E+11 

Belgium 470.00 531.00 408.00 96.35 99.87 90.37 5.50E+11 6.00E+11 5.22E+11 

Canada 463.75 522.00 395.00 562.40 584.71 534.86 1.78E+12 1.99E+12 1.65E+12 

China 473.75 539.00 409.00 10880.86 11472.37 10353.88 1.51E+13 1.77E+13 1.39E+13 

Czechia 420.25 473.00 364.00 99.09 106.34 91.85 2.57E+11 2.82E+11 2.45E+11 

Denmark 496.00 558.00 433.00 30.89 34.73 28.28 3.64E+11 3.97E+11 3.48E+11 

France 487.00 545.00 423.00 306.23 322.53 280.03 2.77E+12 2.94E+12 2.63E+12 

India 399.50 483.00 307.00 2595.40 2709.68 2445.01 2.84E+12 3.17E+12 2.67E+12 

Ireland 442.25 502.00 383.00 37.26 39.01 35.15 4.27E+11 4.99E+11 3.85E+11 

Italy 441.25 508.00 375.00 329.80 349.01 302.28 2.02E+12 2.10E+12 1.89E+12 

Japan 458.75 528.00 382.00 1089.76 1143.41 1042.22 5.03E+12 5.12E+12 4.94E+12 

Luxembourg 497.25 553.00 432.00 8.94 9.75 8.10 7.54E+10 8.67E+10 7.02E+10 

Malaysia 413.00 506.00 330.00 262.94 269.16 256.05 3.58E+11 3.73E+11 3.37E+11 

Mexico 404.75 474.00 349.00 436.59 475.27 391.71 1.22E+12 1.29E+12 1.09E+12 

Morocco 464.00 515.00 407.00 66.73 70.58 63.01 1.21E+11 1.33E+11 1.15E+11 

Netherlands 510.50 574.00 435.00 147.64 158.63 137.85 9.39E+11 1.02E+12 9.10E+11 

Poland 408.25 468.00 359.00 321.91 337.05 303.52 6.14E+11 6.74E+11 5.87E+11 

South Africa 419.00 475.00 367.00 443.48 466.92 435.24 3.87E+11 4.20E+11 3.35E+11 

Spain 441.25 512.00 382.00 242.22 270.05 213.34 1.38E+12 1.43E+12 1.28E+12 

Sweden 492.25 550.00 423.00 38.86 42.10 35.85 5.65E+11 6.27E+11 5.34E+11 

Switzerland 496.50 571.00 415.00 35.70 36.87 34.24 7.58E+11 8.13E+11 7.32E+11 

Thailand 394.75 492.00 328.00 282.05 290.24 277.37 5.14E+11 5.44E+11 5.00E+11 

Turkey 392.25 467.00 329.00 420.98 446.20 401.72 7.69E+11 8.15E+11 7.20E+11 

U. Kingdom 501.00 571.00 432.00 354.38 379.73 326.26 2.93E+12 3.19E+12 2.76E+12 

U. States 457.00 534.00 380.00 5089.71 5376.66 4715.69 2.14E+13 2.30E+13 2.05E+13 

Table 3: Mean Values and % Change of GFI 

Date GFI % GFI Change 

2018 386.73  - 

2019 402.23 4.01 

2020 506.58 25.95 

2021 516.04 1.87 

Source: Own elaboration. 



 

2019-2020, and this increase remained at very low lev-
els for the other years. The country-based changes 
shown in Figure 1 also support these findings. 

When Table 3 is evaluated, it is understood that 
the GFI variable increased as the years progressed and 
this increase was at very high levels between the years 

Figure 1: GFI's Country-By-Country Change Chart by Year  

Source: Own elaboration. 

Table 4: Mean Values and % Change of CO2  

Date CO2 % CO2 Change 

2018 948.94  - 

2019 956.55 0.80 

2020 918.70 -3.98 

2021 968.33 5.40 

Source: Own elaboration.  

Figure 2: CO2's Country-By-Country Change Chart by Year 

Source: Own elaboration. 



 

Figure 2 indicates a few differences by country, the 
general trend supports these findings. 

According to Table 4, while the CO2 variable 
showed a low increase in 2019, it showed a downward 
trend in 2020 and this trend reversed in 2021. Although 

Table 5: Mean Values and % Change of GDP  

Date GDP % GDP Change 

2018 2.410E+12  - 

2019 2.460E+12 2.08 

2020 2.410E+12 -2.03 

2021 2.730E+12 13.28 

Source: Own elaboration. 

Figure 3: GDP's Country-By-Country Change Chart by Year 

Source: Own elaboration. 

In the following part of the analysis, the logarithmic 
values of the variables are used. In order to reveal the 
correlation dynamics between variables, correlation 
analysis between the variables is established and the 
results of the analysis are given in Table 6. The proba-
bility values of the analysis results in Table 6 reveal that 
there are correlations between GFI and CO2, and CO2 
and GDP. 

Table 5 demonstrates while the GDP variable ex-
hibited a minor increase in 2019, this gain was followed 
by a decreasing trend in 2020 and a strong rise in 2021. 
Although Figure 3 shows some minor country-based 
differences similar to Figure 2, the general trend sup-
ports these findings. 

Table 6: Correlation Statistics 

Variable GFI CO2 GDP 

GFI 1.00  - -  

CO2 
-0.20 

(p = 0.05**) 
1.00  - 

GDP 
0.04 

(p = 0.72) 
0.85 

(p = 0.00*) 
1.00 

Note: * p < .01, ** p < .05, *** p < .10. 
Source: Own elaboration. 



 

and-effect dynamics, and the analysis's findings are 
shown in Table 7. 

VAR models were created between the variables in 
accordance with the hypotheses generated based on 
the study's assumptions in order to disclose the cause-

Table 7: VAR Granger Causality/Block Exogeneity Wald Tests Statistics 

Dependent variable: GFI 

Excluded Chi-sq df Prob. 

CO2 12.05 2 0.00* 

GDP 13.87 2 0.00* 

All 19.44 4 0.00* 

Dependent variable: CO2 

Excluded Chi-sq df Prob. 

GFI 49.23 2 0.00* 

GDP 5.40 2    0.07*** 

All 58.22 4  0.00* 

Dependent variable: GDP 

Excluded Chi-sq df Prob. 

GFI 64.80 2 0.00* 

CO2 5.08 2   0.08*** 

All 110.87 4 0.00* 
Note: * p < .01, ** p < .05, *** p < .10.  

Source: Own elaboration. 

ses, three different models were established to be ex-
amined within the scope of the study. Details of all 
models are given in the table Table 8.  

The probability values of the analysis results in Ta-
ble 7 reveal that GFI is affected by GDP and CO2, CO2 is 
affected by GFI and GDP, and GDP is affected by GFI 
and CO2. With the results of this analysis and hypothe-

In this equation, c is the constant term, α1 and α2 
are the coefficients of the independent variables, and ε 
is the error term. The i and t indices represent the valu-
es of the variables for each cross-section (country) and 
time series (period), respectively.  

For each model, the regression equations are con-
structed in accordance with equation (1) below.  

(1) 

Table 8: Established Models  

Model Dependent Variable Independent Variable 1 Independent Variable 2 

Model 1 GFI CO2 GDP 

Model 2 CO2 GFI GDP 

Model 3 GDP GFI CO2 

Source: Own elaboration. 
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Table 9: Hausman Test Statistics 

Cross-section random  
Test Summary 

Chi-Sq. Statistic Chi-Sq. d.f. Prob. 

Model 1 (Dependent: GFI) 62.50 2 0.00* 

Model 2 (Dependent: CO2) 66.49 2 0.00* 

Model 3 (Dependent: GDP) 20.01 2 0.00* 

Note: * p < .01. 
Source: Own elaboration. 



 

Regression analyses for all models were performed 
by selecting "cross-section fixed" as the effect specifica-
tion. In order to avoid possible autocorrelation prob-
lems that may occur, analyzes were made using the 
Panel EGLS (Cross-section weights) method in the se-
lection of cross-section fixed for all models. 

In panel data analysis, the Hausman test was ap-
plied in order to reveal whether the fixed effects model 
or the random effects model is a better model. The test 
results are in Table 9. It is concluded that the fixed 
affixes model is suitable for all models because the 
probability values are p < .01. 

Table 10: Model 1 (Dependent: GFI) Panel EGLS (Cross-section weights) Method  

  
Effects                         

Specification 
Independent 

Variables 
Coefficient Std. Error t-Statistic p 

Model 1 

Cross-section 
fixed 

(Panel EGLS                
(Cross-section 

weights) 

c -2.43 1.24 -1.97 0.05** 

CO2 -1.76 0.10 -17.77 0.00* 

GDP 0.77 0.10 7.51 0.00* 

  Weighted Statistics 

  Root MSE 0.04 R-squared 0.88 

  Mean dependent var 4.18 Adjusted R-squared 0.84 

  S.D. dependent var 2.54 S.E. of regression 0.04 

  Sum squared resid 0.18 F-statistic 21.03 

  Durbin-Watson stat 1.76 Prob(F-statistic) 0.00 

  Unweighted Statistics 

  R-squared 0.62 Mean dependent var 2.65 

0.19 Durbin-Watson stat 1.31   Sum squared resid 
Note: * p < .01. ** p < .05. 

Source: Own elaboration. 

for all independent variables, it is proven that the es-
tablished Model 1 is valid. When the coefficients are 
compared, it is understood that CO2 (α1 = -1.76) has              
a 2.29 times greater effect on GFI than GDP (α2 = 0.77). 

The results of the analyses for Model 1 are given in 
Table 10. When the coefficients in Table 10 are exam-
ined, it is seen that while the CO2 coefficients are nega-
tive, GDP is positive. Since the p < .10 value is obtained 

Table 11: Model 2 (Dependent: CO2) Panel EGLS (Cross-section weights) Method 

  
Effects                       

Specification 
Independent 

Variables 
Coefficient Std. Error t-Statistic p 

Model 2 

Cross-section 
fixed 

(Panel EGLS 
(Cross-section 

weights) 

c 0.33 0.60 0.54 0.59 

GFI -0.28 0.02 -13.77 0.00* 

GDP 0.23 0.05 4.49 0.00* 

  Weighted Statistics 

  Root MSE 0.02 R-squared 1.00 

  Mean dependent var 3.42 Adjusted R-squared 1.00 

  S.D. dependent var 1.95 S.E. of regression 0.02 

  Sum squared resid 0.03 F-statistic 11252.06 

  Durbin-Watson stat 1.93 Prob(F-statistic) 0.00 

  Unweighted Statistics 

  R-squared 0.99 Mean dependent var 2.37 

0.03 Durbin-Watson stat 1.51   Sum squared resid 

Note: * p < .01.  
Source: Own elaboration. 



 

because p values are significant (p < .01) for GFI and 
GDP. By comparing the coefficients, it can be seen that 
GFI (α1 = -0.28) has a 1.22-times bigger impact on CO2 
than GDP (α2 = 0.23). 

Table 11 presents the findings of the analyses for 
Model 2. It can be observed from the table that the 
GDP coefficient is positive and GFI is negative. It is 
demonstrated that the constructed Model 2 is reliable 

Table 12. Model 3 (Dependent: GDP) Panel EGLS (Cross-section weights) Method 

  
Effects                      

Specification 

Independent 

Variables 
Coefficient Std, Error t-Statistic p 

Model 3 

Cross-section 
fixed 

(Panel EGLS 
(Cross-section 

weights) 

c 9.69 0.36 26.98 0.00* 

GFI 0.26 0.05 5.68 0.00* 

CO2 0.68 0.11 6.01 0.00* 

  Weighted Statistics 

  Root MSE 0.02 R-squared 0.99 

  Mean dependent var 14.78 Adjusted R-squared 0.99 

  S.D. dependent var 5.75 S.E. of regression 0.03 

  Sum squared resid 0.05 F-statistic 2866.61 

  Durbin-Watson stat 2.20 Prob(F-statistic) 0.00 

  Unweighted Statistics 

  R-squared 0.99 Mean dependent var 11.98 

0.06 Durbin-Watson stat 2.09   Sum squared resid 

Note: * p < .01, ** p < .05. 
Source: Own elaboration. 

CO2 emissions is an expected result of the dynamics of 

the variables. 

It is thought that the effect of more green technol-
ogy use and green investment may cause an increase in 
GFI, and this effect may be reflected in the form of an 
increase in GDP. In addition, it can be expected that the 
increase in GDP could create an opportunity to provide 
more orientation to green investment, and thus, an 
increase in GFI could occur.  

When the relationship between GDP and CO2 
emissions is evaluated, it is expected that both varia-
bles will interact in the same way. Considering the in-
crease in GDP as an indicator of the increase in produc-
tion, this situation can be expected to cause more CO2 
emissions. On the other hand, further GDP growth can 
be expected as more CO2 emissions are released.  

When evaluating the GDP-CO2 emission relation-
ship from the perspective of including the use of green 
finance and green technology, it comes to mind that 
the relationship between GDP and CO2 emissions may 
be expected to shift in a negative direction, depending 
on how much of the GDP is obtained through these 
ways. If green finance and green technology applica-
tions increase and their share in GDP is the majority, it 
should be taken into account that the dynamics of GDP 
and CO2 could change. 

The fact that the data of the variables considered 
in the study could be obtained for a limited period of 
time is an important limitation of the study. Therefore, 

The outcomes of the analyses for Model 3 are 

shown in Table 12. The GFI and CO2 coefficients are 

positive, as seen in this table. Given that both GFI and 
CO2 have p values less than 0.01 (p < .01), the estab-

lished Model 3 is acceptable. It can be shown from                 

a comparison of the coefficients that CO2 (α2 = 0.68) 

has a 2.62-times greater impact on GDP than GFI (α1 = 
0.26).  

 

It was concluded that CO2 emission had a negative 

effect on GFI, but GDP had a positive effect on GFI, and 

the effect of CO2 was greater than GDP. These findings 

support the H1 and H2 hypotheses.  

GFI was found to have negative effects on CO2 

emissions whereas GDP had positive effects, with GFI 

benefiting slightly more than GDP from these effects. 

As a result, the H3 and H4 hypotheses are proven to be 

correct. 

GDP was shown to be positively affected by both 

GFI and CO2, and the analyses revealed that the effect 

of CO2 was much greater than that of GFI. The H5 and 

H6 hypotheses are confirmed by these observations. 

The increase in GFI manifests itself as a decrease in 

CO2 emissions, which is seen as a natural result of this 

process. On the other hand, the increase in CO2 emis-

sions is expected to be in the form of a decrease in GFI. 

In both cases, a negative relationship between GFI and 



 

understanding how changes in one or more of the vari-
ables may affect the others, and for permitting future-
forecasts. With the more effective and widespread use 
of green finance instruments, it is thought that there 
may be important social contributions in terms of pre-
venting global warming as a result of both providing 
GDP increase with green technology tools and reducing 
CO2 emissions.   

the work could only be done in a limited time frame. 
Increasing the time interval will eliminate this con-
straint of the study and increase the validity of the re-
sults obtained.  
 

The study's findings are considered crucial for re-
vealing the dynamics between GFI, CO2, and GDP, for 
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