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Analysis of Retailer and Corporate Payment
Habits in Hungary*

Vivien Dedk — LdszId Kajdi — Istvdn Nemecsko

The study looks at the payment habits of retailers and companies in Hungary,
especially the acceptance and share of electronic payments in 2019. In doing so,
data from two questionnaire-based surveys and the online cash register database
are analysed using statistical methods, decision trees and regressions. The results
show that retailer payments are typically cash intensive, while credit transfer
transactions dominate at companies. The factors with the largest impact on card
acquiring and the share of cash at points of sale is sales revenue and the value of
the purchase in the case of retailers, and the proportion of cash wage payments
in the case of companies. Costs also play an important role in card acquiring,
therefore instant payment, which provides cheaper electronic payment solutions,
could be crucial when it comes to smaller retailers and companies offering electronic
payments. Public policy measures could mainly target retailers and the micro and
small enterprise segment.
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1. Introduction

The Magyar Nemzeti Bank (MNB, the Central Bank of Hungary) continuously
examines the payment habits of various economic actors, in particular monitoring
the possibility and extent of electronic payments. This is important for broadening
knowledge on payments in general, but also because, as Bartha et al. (2017, p.
310) showed by summarising different analyses and results, the widespread use
of electronic payments has a positive impact on the economy, a more efficient
payments system is beneficial for economic competitiveness and growth, and
when payments are cheaper for society as a whole, that also boosts the economy
by releasing resources, improving the efficiency of companies and reducing the
shadow economy. The MNB regularly conducts surveys on payment habits in the
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Hungarian household and corporate sectors. The advantage of these surveys is that
while in many cases the comprehensive administrative and bank reporting allows
major payment trends to be tracked with great accuracy, the information gained
from more detailed databases (such as the online cash register database) and the
surveys providing even more additional information enable the identification of
underlying correlations. This is especially important from the perspective of the
state and the central bank because it may strongly facilitate efficient public policy
measures fostering the widespread use of electronic payments.

Recent public policy measures have also significantly influenced the Hungarian
payment market, particularly the corporate and retailer segment. One only needs
to think of the public POS terminal deployment programmes or the widespread
introduction of online cash registers. Therefore, it was high time that the MNB
undertook another survey about payment habits among Hungarian companies and
retailers after similar surveys conducted earlier. In addition, there are issues, such
as the factors influencing card acquiring, where the analyses of the detailed online
cash register (OCR) database covering a broad range of the retail transactions?
enable a more robust examination of the retail sector for factors that cannot be
surveyed. The paper also utilises this database, thereby supplementing the surveys
that contain partly differing information.

This study takes an in-depth look at the following main research questions, before
drawing public policy conclusions of practical relevance: 1) What characterises the
payment habits of Hungarian companies and retailers, and are there any differences
between the two groups or between this and similar surveys conducted earlier?
2) What characterises the financial awareness and knowledge of the two target
populations regarding instant payment, the (banking) costs of payments, and
can subgroups be identified that can use electronic payment solutions at a much
higher price? 3) What characterises the Hungarian card acquiring network, and
which factors influence card acquiring and cash use? In examining the data, general
statistical correlations are identified, and the factors influencing card acquiring and
cash payments are analysed with a decision tree and regressions to identify the
main influencing factors as accurately as possible. Section 2 presents the findings
in the literature so far, while Section 3 details the data and the methodology. Based
on the data, the maturity of the acquiring network and transaction figures are
presented in Sections 4 and 5. Section 6 summarises the questions on financial
awareness that influence the choice between the various payment methods. Finally,
Section 7 provides a summary and conclusions.

1 Taxpayers can only fulfill their obligation of giving receipt with online cash register for certain activities.
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2. Overview of the literature

Several studies have dealt with payment habits, but most of these have explored
consumer choices, and therefore their results can only be used in this analysis for
the retail segment and only to a limited extent. Polish surveys show that, although
consumers are typically aware of electronic payment methods, consumer habits
can only be changed slowly and with the advantages related to a particular form of
payment (Harasim — Klimontowicz 2013; Dahlberg — Oérni 2008). This hinders the
widespread adoption of electronic payment methods, since retailers often reject
these new payment options due to the expected low transaction volume. A Dutch
consumer survey (Jonker et al. 2018) showed that the switch from cash transactions
to card payments depends largely on consumers’ income and the value of the
purchase, and it is more typical among businesses with a non-retail main activity.

In several countries, not only consumer surveys but also studies focusing specifically
on businesses were conducted. The analysis of Finnish companies and retailers
by Leinonen (2008) showed that electronic payments exceeded cash by far in the
case of companies, and respondents expected a further increase in this respect.
Another interesting finding was that in this segment the use of electronic payments
is strongly influenced by the delivery channels offered by payment service providers
to their corporate customers, and how these can be integrated into accounting
and bookkeeping systems. However, for retailers the most important aspect is the
speed (real time) and simplicity of financial transactions. This explains why cash use
is so dominant in this sector, although it should be noted that several regulatory
measures have been introduced on the card market since the survey to increase
competition, and instant payment solutions have also become available. Gresvik
and Haare (2007) examined transactions at physical points of sale. According to
their results, the share of cash transactions was below 50 per cent in the Nordic
countries more than ten years ago, and in the latest survey focusing on Danish B2B
payments cash transactions were not even represented, as they were deemed so
insignificant (The Danish Payments Council 2019). In other countries with a rather
cash-intensive payments market, card acquiring is typically in line with the size
of the retailer and is much more frequent at larger retailers, as pointed out by
a survey of Canadian retailers (Kosse et al. 2017). Loke (2007) also reached similar
conclusions while examining the Malaysian market, where — in addition to the
volume of transactions — the specific retail segment was also decisive in the decision
on retailers’ card acquiring. Bounie et al. (2017) compared retailer and household
surveys in an analysis of the French market, with a special emphasis on network
effects, finding that card acquiring is influenced to a large degree by consumer
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preferences between methods of payments, in other words the extent of customer
demand for card payments.

The Hungarian situation was analysed by Turjdn et al. (2011), primarily from the
perspective of the costs related to the different payment methods, while Takdcs
(2011) and llyés — Varga (2015) looked at payment habits in the household sector,
finding a major dominance of cash use. Focusing on card acquiring by retailers,
Illyés — Varga (2018) used the online cash register database of the National Tax and
Customs Administration (NTCA) to show a massive dominance of cash in retailer
payments, and it was found that according to data from 2016, the size of the
business was the most important explanatory variable of card acquiring. Earlier
analyses also confirmed that there are large differences across the various regions
in terms of retailer card acquiring, which is less typical in the eastern part of the
country and in smaller settlements (Kajdi — Nemecské 2020). In her study using both
qualitative and quantitative methods, Badi-Schubert (2014) specifically focused
on small and medium-sized enterprises. It was found that while B2B payments
were clearly dominated by credit transfers, cash use was still frequent, which was
mainly justified by respondents with a lack of confidence and the desire to avoid
any gridlock. A later survey also including microenterprises (Belhdzyné et al. 2018),
arrived at similar conclusions regarding the distribution of payment methods, but
cash use was attributed to the established habits among partners rather than a lack
of confidence. This study also confirmed that cash use decreases with a growth in
company size.

3. Data and methodology

This study uses the data from two questionnaire-based surveys and the online
cash register database available to the MNB as provided by the NTCA. The MNB
commissioned Kutatdpont Kft. to conduct two separate questionnaire-based
surveys between December 2019 and January 2020 for the data describing 2019
in the retail sector and for the corporate sector with other activities. The sample
size of successful responses (providing actual answers) in both surveys included
300 businesses. The corporate sample mostly contained service providers (vehicle
repairs, real estate brokering, transportation), production companies (manufacturing
of furniture and clothes) and building and construction firms (construction of roads
and residential buildings). The corporate data were assigned weights and grossed
up using the publicly available Hungarian Central Statistical Office (HCSO) data by
region, main activity and headcount category.
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The questionnaire-based retailer database includes businesses whose main activity
is retail trade, and in their case the online cash register database taken over from
the NTCA was also utilised during the weighting and grossing up. This meant
50,837 taxpayers with retail trade as their main activity, and based on this, the
data are representative by region, transaction volume and main activity (NACE
groups 47). The retailer sample only took into account retailers with a gross annual
sales revenue of less than HUF 1 billion, excluding those above this figure, which
are typically retail chains. The questionnaires could be filled out in person, over the
phone or online. Since detailed data on financial management and finances had to
be provided, the interviewers usually turned to firms’ controlling departments. The
questions spanned from specific data (e.g. distribution of incoming and outgoing
payments by payment methods, banking costs, wage costs and the method of wage
payment, headcount) to attitude-type questions, which were mainly suitable for
assessing financial awareness and taking stock of plans for future developments.

Due to the small sample size, the analysis only presents the main descriptive data
and distributions, supplemented by analyses examining the explanatory variables
influencing cash use by consumers and the card acquiring service in more detail.
The main explanatory variables were identified using the decision tree method
based on machine learning, as well as regressions based on the statistical approach,
which better describe the partial effect of explanatory variables. The logistic model
was used in the analysis of card acquiring, while the Heckman selection model was
employed in the examination of cash use, as this model addresses the selection
effect caused by the stores accepting cards and those not accepting them.

Along with the survey data, online cash registers’ retail information from 2019 was
also evaluated with the same methodology to check the results of the analyses of
the retail surveys and to add new analysis aspects, filtering out the data from the
taxpayers with an annual sales revenue of over HUF 1 billion, a typical threshold
for retail chains. Due to the large sample size, the analyses of the OCR database are
more robust, as they contain all the receipt and simplified invoice data of retailers
required to use online cash registers. The cash register data are also anonymous,
but the transactions related to individual taxpayers, taxpayers’ main activity and the
actual place of the transaction at the level of districts can be identified using IDs. As
the OCR database contains data broken down to the district level, the information
does not clearly identify stores, and therefore the analysis used the aggregate
data from taxpayers’ so-called retail units that are engaged in the same activity in
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a district.? In the case of OCR data, information identical to that contained in the
questionnaire (taxpayers’ annual revenue, region, NACE code of the main activity)
was examined, as was the revenue and lifetime of stores, which allowed conclusions
to be drawn as to differences between stores that were open all year long and those
that were opened during the year. Further aspects included stores’ activity, which
is the ratio between the number of days when the store was open and lifetime,
representing whether a store was open every day or perhaps only on a few days,
and also the number of transactions in stores.

With respect to retailers’ NACE activity, it should be noted that taxpayers’ main
activity may not reflect the actual business activity. Another difference between
the retail questionnaire data and the online cash register database is that while in
the case of the former the distribution of revenue across units cannot be broken
down by stores, and therefore taxpayers’ card acquiring is examined, in the case of
online cash register data, taxpayers’ data broken down by activity are aggregated
at the district level, and these units can also be observed. With regard to territorial
distribution, while the questionnaire data show taxpayers’ registered location, the
cash register database contains the actual place of transactions, which, however,
does not influence representativeness.

4. Level of development of the card acquiring network

According to the survey, most retailers and companies have a single sales unit in
the country, and just 3 per cent of retailers have more than two sales units, while
the same ratio is 9 per cent for businesses. The number of sales units for medium-
sized and larger enterprises varies between 1 and 23. In the case of companies, the
sectors cannot be examined separately by NACE code due to the small sample size,
but it must be borne in mind that firms may differ significantly. For example, while
a construction firm probably has fewer sales units but a larger turnover, and card
acquiring is not relevant, a transportation company or a vehicle repair network may

2 Unit refers to a single store if the given taxpayer has only one store engaged in the same field of activity
within the same district, or the aggregate data when there are multiple such stores. Therefore, the number of
units is lower than the number of actual stores, while the amount of revenue or the number of transactions
per unit may be higher than the actual figures. This can influence the two main characteristics under review,
namely card acquiring and cash use if the given taxpayer has several stores engaged in the same activity
in the same district. If all the stores accept cards, this distorts the proportion of card acquiring stores
downwards, while it distorts the figure upwards if only non-acquiring stores are aggregated. If there are both
acquiring and non-acquiring stores, the unit comprising them is represented as card acquiring. In this case, if
the proportion of the card acquiring stores is larger than the original card acquiring rate, this distorts stores’
card acquiring rate downwards, or when it is smaller, it does so upwards. As shown later, the questionnaire-
based data confirm the hypothesis that the stores not offering card payments are almost exclusively those
belonging to the largest group of the smallest businesses with a single sales unit. Therefore, there are
probably only a few cases when only non-acquiring stores are aggregated, so the upwards distorting effect
arising from this is only minor, if it exists at all. The distortion arising from aggregating only acquiring stores
or those that include both acquiring and non-acquiring ones is also presumably small, as according to the
questionnaire just 3 per cent of retailers have more than two sales units. As regards the cash use ratio, since
a unit’s transactions also include those of non-acquiring stores, the cash use ratio examined in acquiring
stores may distort the outcome upwards, making it higher than the actual figure.
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have several sales units, with lower turnover each, and in their case card acquiring
is relevant and usually offered. Card payments are possible at about 40 per cent
of companies, and where card acquiring is present, all sales units offer this. In the
case of retailers, on average 71 per cent of the almost 65,000 sales units provide
an option for card payment, and non-acquiring stores are almost exclusively those
belonging to the largest group of the smallest businesses with a single sales unit.
According to OCR data, card payments are offered in 58 per cent of retailers’ almost
60,000 sales units.

The survey also examined card acquiring through qualitative questions, allowing
respondents which only offer cash payments to mark several options as to why
they do not offer card payments. In the case of non-retail companies, the most
dominant factor was that customers did not demand it (61 per cent). In the case of
a large portion of companies, their products are presumably purchased by retailers
or even other companies in large quantities for further selling or use, or their main
activity is construction or production, so in their case card acquiring is not relevant.
Other major factors include high POS terminal and banking costs, with 20 per cent
of the companies ticking each of these answers. In the case of retailers, the main
argument was also that customers do not need the card payment option, with
62 per cent of non-acquiring businesses reporting this. The costs associated with
card acquiring were also an important factor (high bank fees: 48 per cent, expensive
POS terminals: 29 per cent) and the low speed of card purchases (21 per cent). In
addition, around 20 per cent of respondents said that they had already tested card
acquiring but without success.

In the OCR database, the annual revenue of the commercial unit, the annual revenue
of the taxpayer, the average value of purchases, the number of transactions, NACE
codes and the lifetime and activity of the store all showed a significant correlation
with card acquiring. No major difference was observed when examining the regions.?

The factors influencing card acquiring by retailers and companies were examined
with a decision tree and logistic regression as well, so that the effect of explanatory
variables on each other and any external influencing factors could be excluded to
see which factors have the largest impact on the dependent variable under review.
The decision tree based on machine learning can be used to identify the factors that
make it easiest to decide whether a specific retailer or company is a card acquirer in
the particular case under review. In addition, logit regression is a statistical method
that enables the quantification of the partial effects and significance of explanatory
variables, in other words whether the explanatory variables under review truly

3 A more detailed description of the variables can be found in the discussion on the regression variables. Due
to reasons of brevity, this study does not expound more on these basic statistics, but as can be seen below,
the relationship between turnover and card acquiring, which is the most important variable, is presented
in more detail in the Payment Systems Report. The 2019 data were discussed in the 2020 issue: https://
www.mnb.hu/letoltes/payment-systems-report-2020.pdf.
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have a significant impact, and if so, what the direction and extent of the resulting
change is in the probability of card acquiring. The elements on the decision tree
show the share of acquiring units within the group under review (upper value in
the bubble), and the percentage of the group under review in the total population
(lower value in the bubble). They also demonstrate that the variables shown are
the explanatory variables that influence the dependent variable the most, and the
classification into homogenous groups is undertaken along these lines.

Figure 1
Outcomes of the decision trees the most important factors influencing card acquiring
Retailers (questionnaire) Companies (questionnaire)
0.71 0.37
100% 100%
Revenue HUF Million <21 Wage payments in cash, category <2
0.5 0.9 0.14 0:46
48% 52% 27% 73%

Retailers (OCR)

0 58
100%

Revenue HUF Million <11

O 32 0:78
44% 56%

Source: Calculations based on MNB surveys and the NTCA online cash register database

According to the decision tree based on the data from the retailer questionnaires,
card acquiring is influenced the most by annual sales revenue (Figure 1). 71 per
cent of retailers accept cards, and 90 per cent of retailers with annual sales revenue
of at least HUF 21 million accept cards, while only 50 per cent of those with sales
revenue below that do so. It should be noted that an annual sales revenue of
HUF 21 million amounts to less than HUF 2 million per month, which is a low value in
nominal terms, in other words a quite high share of card acquiring can be observed
among retailers, even at a relatively low revenue level. In the case of companies,
sales revenue was less dominant in card acquiring, due to the sectoral differences
mentioned in the previous section. According to the decision tree, card acquiring
was influenced the most by the share of cash wage payment. The share of cash wage
payment is a categorical variable, it takes a value of 1 if 100 per cent of wages are
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paid in cash, 2 for 56—99 per cent, 3 for 45-55 per cent, 4 for 1-44 per cent and 5
for 0 per cent. Companies that pay 100 per cent of all wages in cash are typically not
acquirers, as only 14 per cent accept card payments. This is probably attributable
to the sectoral difference presented in Section 3. Companies that typically pay
wages by credit transfer are more likely to be card acquirers (46 per cent). The
results from the decision tree prepared for the online cash register database are
consistent with the questionnaire-based survey in that card acquiring is influenced
the most by the annual revenue of retail units. Based on data from 2019, 58 per cent
of the commercial units of the retail companies observed from the database are
acquirers, and within that 78 per cent of the units with annual revenue of at least
HUF 11 million (less than HUF 1 million per month) are acquirers, and in the case
of the stores with revenues below that 32 per cent offered card payments in 2019
(comprising 44 per cent of the total sample). The examination of the decision trees
for the previous years shows that the acquiring rate increases over time, and within
that the amount of annual revenue steadily diminishes across the breakdown into
homogenous groups, which means that card acquiring is more and more common
even among the units with lower annual revenues.

By adjusting for the various effects using logistic regression (correlation of
explanatory variables, endogeneity issues), we can examine whether the different
explanatory variables actually impact the dependent variable (whether they are
significant), and if so, what the direction of their impact is. Similar to the decision
tree, the value of a logistic regression’s dependent variable is 1 if the given retailer
or company is card acquiring, and 0 if it is not. The regression uses regional features
as explanatory variables, since the probability of card acquiring may differ across
the regions with varying levels of economic development. The factors describing the
income position and payment habits of retailers and companies are also explanatory
variables, as the variables related to size category and payment habits strongly
influence card acquiring based on the decision tree. The explanatory variables
can be used to analyse complex effects regarding card acquiring. Table 1 shows
the odds ratios of the logistic regression employed for the retailer and corporate
guestionnaires and the online cash register database. If the odds ratio of a given
explanatory variable is below 1, that reduces the probability of card acquiring, while
if it is above 1, then it increases the probability. In the models shown in the table,
a significant impact was observed for all explanatory variables at the 95 per cent
confidence level that was examined.

When analysing card acquiring by retailers and companies, the explanatory variable
for cash wage payment was ultimately included in the model as a dummy variable
to ensure homogeneity: above 55 per cent retailers and companies were deemed
mostly cash paying, while those below it were deemed mainly non-cash paying.
From a territorial aspect, large regions should be examined rather than regions.
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The following equation was written for the logistic regressions of corporate
questionnaire data:

y = Bg + B1/n(Sales revenue)+ B,Large region + B;Settlement type +
BisNumber of sales unit + BsCash wage payment + BgNACE + € (1)

In the case of retailers, settlement type was not significant (B3=0), while in the case
of companies the NACE codes were excluded from the final model (B¢=0) due to
the small sample size and the wide range of fields of main activity.

In the equation:

e dependent variable:
—y: whether the retailer or company is card acquiring (0 or 1)

e explanatory variables:
— logarithm of annual gross sales revenue
— large region code (Central Hungary, Transdanubia, Great Plain and North)
— settlement type: (Budapest, city with county rights, city, municipality)
—number of sales units
— cash wage payment (O=wages mainly paid in a form other than cash, 1=wages
are mainly paid in cash)
— NACE:* main activity of the respondent

Due to the different data structure of the online cash register database, the equation
of the logistic regression for it differs from the previous one:

y = Bo + B1In(Sales revenue)+ B,Number of transactions +

2
Bsin(Average purchase value) + BLifetime + BsActivity + BgNACE + € @)

In the equation:

e dependent variable:
—vy: whether the retail unit is card acquiring (0 or 1)

e explanatory variables:

— logarithm of annual gross sales revenue of the retail unit®

—number of transactions at the retail unit in the given year

— logarithm of the average value of transactions at the retail unit®

— lifetime of retail unit (number of days between the first and last transaction in
the year)

— activity of the retail unit (humber of days with actual transactions/lifetime of
the store)

— NACE: main activity of the taxpayer

4 Uniform Classification of Economic Activities, 2008
® The annual revenue of the retail unit and the taxpayer were both examined, and the revenue of the store
was a better fit for the model.

®The average purchase value was calculated as the ratio of annual revenue and the annual number of
transactions.
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Table 1
Results of the logistic regressions for corporate and retailer card acquiring (odds)
. 0 n Retailers
Variable Companies Retailers (OCR)
Logarithm of sales revenue 1.12* 2.65* 2.52%
(87.34) (73.50) (-90.72)
Number of transactions _ _ 1.00*
(-9.61)
Logarithm of average purchase value _ _ 1.08*
(5.93)
Lifetime _ _ 0.99*
(-0.01)
Activity _ _ 1.85*
(0.62)
Large region (Central Hungary)
Transdanubia 0.87* 1.16* _
(—24.66) (4.49)
Great Plain and North 0.77,* 0.51* _
(~43.68) (=21.29)
Settlement type (Capital)
City with county rights 1.28* _ _
(38.50)
City 0.69* B B
(~63.48)
Municipality 0.72* _ _
(—40.86)
Hungarian NACE Rev. 2 (471: Retail sale in non-
specialised stores)
472 (retail sale in specialised stores, e.g. _ 0.46* 0.93*
butchers, bakery, tobacco store, grocery shop) (-18.47) (—2.05)
473 (automotive fuel) _ 1.00* 0.54*
(0.00) (~4.86)
474 (1T, consumer electronics, _ 0.44%* 1.21%*
telecommunication) (-10.40) (2.70)
475 (other household equipment, e.g. textiles, _ 0.28* 0.54*
furniture, small electrical appliances) (=27.95) (-14.46)
476 (culture, recreation: books, newspapers, B 1.86* 1.67*
sports equipment, games and toys) (11.50) (9:29)
477 (clothing, footwear, pharmaceuticals, _ 0.44* 0.93*
perfumery) (-21.87) (-2.52)
478 (stalls and markets) _ 0.13* 0.53*
(-43.33) (-8.14)
479 (sales not in stores, mail order houses, B 0.19* 0.4*
internet) (—29.83) (-15.67)
Number of sales units 3.48* 4.25% _
(216.40) (12.82)
Cash wage payment 0.23* 0.51* _
(-307.21) (-25.57)
Constant 0.18* 0.12* -14.07*
(—201.85) (-17.25) (-90.72)
R? 0.12 0.3 0.3
N 300 300 57,848

Note: * Coefficients significant at the 95 per cent confidence level, with the values of the z-tests in brackets

Source: Calculations based on MINB surveys and the NTCA online cash register database
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Based on the regression results from the data of the questionnaire, the probability
of card acquiring increases with the size of business: card acquiring is positively
correlated with the sales revenue of retailers and companies, as is the case with
the number of sales units; in other words, the bigger the firm is, the more likely
that it offers customers this type of payment method, which is consistent with
the findings of Loke (2007) and Kosse et al. (2017) and the earlier analysis of the
situation in Hungary by Ilyés — Varga (2018).

In terms of regions, the probability of card acquiring is typically lower in the two
large regions other than Central Hungary. The exception to this is Transdanubia in
the case of retailers, which is attributable to the vibrant tourism and retail sector in
the large region, and to the fact that only retailers with annual sales revenues under
HUF 1 billion were included in the sample. Card acquiring is the lowest at both
retailers and companies in the large region containing the Great Plain and Northern
Hungary. In terms of settlement type, city with county rights, boast a significantly
higher probability of card acquiring than Budapest, while municipalities have a lower
probability. The regional card acquiring data are consistent with the earlier results
of Kajdi — Nemecské (2020).

At companies, wages are mostly paid through credit transfer, but cash wage
payments have a negative effect on the probability of card acquiring. At retailers
and companies where outgoing payments (e.g. wages) are mostly conducted in
cash, incoming cash payments are probably preferred over card payments, which
has a negative impact on card acquiring.

Based on the examination of main activities, retailers can also be segmented from
the perspective of card acquiring: similar to non-specialised retailers, the probability
of card acquiring is high at petrol stations and in the field of culture (newsagents,
bookshops), but there is still considerable room for improvement among retailers
selling via stalls and markets, and smaller specialised retailers.

The regression using online cash register data also confirms the positive correlation
between the sales revenue of retail units and card acquiring.

As regards the fields of activity, the results are almost always the same as with the
questionnaire, but in the case of stores with fields of activity related to automotive
fuel and IT, consumer electronics or telecommunication, the cash register data
shows the opposite as compared to the reference activity: in the case of automotive
fuel, the probability of card acquiring is lower, rather than the same, as compared
to retail sales in non-specialised stores, while the probability is higher at stores
with a field of activity related to IT, consumer electronics or telecommunication.
This difference may be attributable to the small sample size of the questionnaire.
When interpreting the results, it must be borne in mind that the NACE code under
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review indicates the reported main activity of the taxpayer, which may differ from
the actual field of activity.

Although Loke (2007) also found that the field of activity of the retailer influences
the probability of card acquiring, she analysed this with a much simpler variable
using three categories, and thus the results cannot be directly compared. In the case
of the variables that differed from those used for the questionnaire, an additional
piece of information is that the number of transactions, which has a very significant
impact, reduces the probability of card acquiring, albeit only slightly, which reflects
the refusal of stores selling many smaller-value items to accept cards.

Average purchase value is also positively correlated with card acquiring, in line with
the results of earlier studies, namely that card payments are more typical in the case
of items with a higher value, which therefore indirectly influences card acquiring.

The lifetime of the store has a negative impact, which may suggest that newly
opened stores are typically card acquiring. As regards the activity of the store, the
more days it is open during the week, the more likely that it accepts cards. Regional
differences were examined here as well, although this did not become a significant
variable in terms of card acquiring for this database, which may be explained by
the distorting effect arising from the clear unidentifiability of the real stores as
described above.

5. Turnover data

In the questionnaire-based survey, companies and retailers had to give a detailed
account of their incoming and outgoing payments by number and value of
transactions, broken down into different payment methods. This provides an
opportunity to gain an accurate picture about the types of businesses where cash
use dominates, and the method of incoming payments (received for the goods or
services sold) and outgoing payments (to suppliers and employees) can also be
identified, which supplements the OCR data.

Certain basic trends can be pinpointed in incoming payments. The payments to
retailers are more typically made in cash than in the case of companies, with around
80 per cent of incoming payments conducted in this manner (Figure 2). This ratio
is consistent with the results of the analyses of the online cash register database.
With respect to the other countries in the region, the results presented here should
be compared to those by Gdrka (2012) describing the Polish retail market. Gérka’s
study showed almost 90 per cent cash use at physical points of sale. It should
be noted, however, that cash use has probably also declined in Poland since that
analysis was prepared. The latest survey of the European Central Bank (ECB 2020)
on households’ payment habits examined consumer habits rather than retailers, and
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it also found, indirectly, that similar ratios were seen in most European countries
regarding retail payments, in other words cash still dominates in physical purchase
situations. When examining the distribution by value at retailers or companies,
it is found that the value of cash payments is lower, which is attributable to the
relatively small number of large electronic transfers. Similar trends can be identified
with outgoing payments.

Per cent

100 1
% {
80 {-
70 {
60 - SUNNRIIEN  maaae

50 {- s

40 {- e

30 { e

20 oo e S ...

10 - T oo S

Retailers (number) Companies (number) Retailers (value) Companies (value)

mmm Cash s Card mn Virtual card

Electronical transfers ~ mmmm Paper based transfers mmm Corporate batched
transactions

Source: Calculated on the basis of the MINB’s corporate survey

5.1. Headcount category differences

In analysing the corporate data, the sample was divided into groups by headcount
category. Turnover data may vary widely across the different company sizes;
the following categories were thus used: 0-9, 10-19, 20-49, 50-249, over 250
employees.

Based on the responses received, there seems to be a substantial difference
between firms of different sizes in terms of the distribution by payment method of
incoming transactions. While approximately 40-50 per cent of incoming payments
are made in cash at smaller companies (with under 50 employees), the share of
card payments and other forms of electronic payment is 20 per cent each (Figure
3). At larger companies, the ratio of cash payments has diminished, and in their
case the ratios of cash payments, card payments (physical or online) and electronic
transfers are more balanced (at 25, 35, 28 per cent, respectively). In the case of the
largest companies (with 250+ employees), some 85 per cent of incoming payments
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are made via electronic transfer, with only a small share remaining for the other
payment methods. Examining the value of incoming payments, similar trends can be
observed, but the share of electronic transfers is even higher. The results presented
here are therefore consistent with the correlations identified between cash use and
company size in Belhdzyné et al. (2018).
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mmmm Incoming cash mmmm Incoming card payments s Virtual card payments
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mmm Cheque transactions

Note: Sample sizes: 0-9: 95 companies, 10-19: 90 companies, 20—49: 27 companies, 50—249:
24 companies, 250+: 6 companies

Source: Calculated on the basis of the MINB’s corporate survey

On the whole, electronic payment methods are widespread among companies.
Looking forward, the reduction of cash transactions should be an important
objective mainly in the case of the firms with less than 50 employees.

Turnover in the different payment methods was examined for retailers as well,
but with some differences. First, the number of retailers with a lower headcount
is much higher, so the bottom category was divided further, and no retailer with
a headcount of over 50 was included in the sample. Second, only cash, card and
other payment methods were distinguished for incoming payments in retail sales.
In this segment as well, the share of electronic (card) payments increases with size:
while over 90 per cent of payments were made with cash in the smallest category,
this figure fell to 60 per cent in the largest category (Figure 4).
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Source: Calculated on the basis of the MINB’s retailer survey

In the analysis by the value of incoming payments, retailers also typically accept
credit transfers, with this ratio at below 20 per cent at firms with less than
10 employees and at around 30-35 per cent at larger retailers. The data show
that credit transfers are not widespread in the retail sector, and only a few large
transactions are conducted in this manner. If only card acquiring retailers are
considered, the situation also does not change much as regards the number of
transactions or the distribution by value. This shows that the (cash) turnover of the
retailers that do not offer card payments is relatively marginal from the perspective
of the sector as a whole, and this also holds true for the retail units examined in
the online cash register database.
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5.2. Main factors determining cash use

From a public policy perspective, it may be crucial to identify the factors that prompt
companies to prefer cash use over electronic payment methods, since future
regulatory measures and development projects in payments can be designed in
a more targeted way using this information. First, a decision tree was prepared
to pinpoint the key factors that determine the share of incoming cash within total
turnover at acquiring stores. Then, the cause-and-effect relationships were explored
using the Heckman selection model, which can be more readily interpreted for
statistical purposes and also addresses the selection effect. In the latter case, the
whole population was examined, and the two-stage regression model also handles
the differences arising from card acquiring and non-acquiring.

Examination of the decision trees shows that based on the retail questionnaire, the
factor with the largest impact on the share of incoming cash transactions in card
acquiring stores is the proportion of cash wage payment,” and the NACE code also
has a more substantial effect on cash use than the rest of the factors (Figure 5). At
retailers where the share of cash wage payment is high, the ratio of incoming cash
payments is also higher. Based on corporate data, cash wage payment is the factor
influencing cash use the most: in other words, at firms characterised by cash wage
payment, the proportion of incoming cash transactions is also higher.

In the online cash register data, analysis of the ratio of incoming cash transactions in
card acquiring stores shows that based on the decision tree the most homogenous
groups can be created on the basis of the average purchase value, which is thus
the key factor influencing the cash ratio. At card acquiring retail units, the share of
incoming cash transactions is 81 per cent overall. If the average purchase value is
below HUF 3,753 at a given retail unit, the cash payment ratio is typically 88 per
cent (with 61 per cent of the stores belonging to this category), while if the average
purchase value is above that, the cash payment ratio is 68 per cent. The units can
be divided into further groups by a further breakdown of the average purchase
value.

”The share of cash wage payment is a categorical variable, it takes a value of 1 if 100 per cent of wages are
paid in cash, 2 for 56-99 per cent, 3 for 45-55 per cent, 4 for 1-44 per cent and 5 for 0 per cent.
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Retailers (questionnaire) Companies (questionnaire)
73 41
100% 100%
Wage payment in cash, category >=2 Wage payment in cash, category >=2
yes no yes no

67
O -

NACE codes=473,476

yes no

Retailers (OCR)

81
100%

Average value of a transaction >= HUF 3,753

yes no

68
39%

Average value of a transaction >= HUF 11,196

yes no
61
16% 61%)

Source: Calculations based on MINB surveys and the NTCA online cash register database

Linear regression was used to analyse the other factors that could impact the ratio
of cash transactions. The regression only included acquiring retailers and companies,
and therefore the potential selection bias was addressed with the Heckman
correction. Since the dependent variable is constrained to values between 0 and
1, a logit transformation of the cash use ratio is necessary in the regression, and
thus the dependent variable is

y = In[(Cash ratio+u)/(1-Cash ratio+u)], (3)

p=0.00001 constant (so the equation can be interpreted for a cash ratio of both 1
and 0). Therefore, the dependent variable can explain the evolution of the cash—

50 | Study



Analysis of Retailer and Corporate Payment Habits in Hungary

non-cash ratio. The linear regressions for the retailer and corporate sample can be
stated with the following equation:

y = By + B1Headcount category + B,NACE + B;0nline sales +
B4Ratio of outgoing cash payments + Lambda + €

(4)

In the case of companies, the NACE codes were excluded from this model as well,
due to the small sample size and the wide range of fields of main activity. In the
case of retailers, only those respondents were considered in the model that offer
card acquiring. The similar models were examined on the basis of the value of
cash transactions rather than the number of such transactions. This yielded similar
results, but their explanatory power was weaker, so they are not included here.

In the equation:

e dependent variable:
—y = In[(Cash ratio+u)/(1-Cash ratio+u)], u=0.00001 constant. Ratio of the
number of cash transactions and non-cash transactions

¢ explanatory variables:
— headcount category of the respondent company
— NACE: main activity of the respondent
— binary (dummy) variable for online sales: 0 for no online sales, 1 for online sales
— proportion of cash transactions within all outgoing transactions (0-100 per cent)
—lambda (inverse Mills ratio)

Due to the structural difference of the online cash register database, the equation
for the regression of it is as follows:

y = Bo + B1Region + B,NACE + B;In(Sales revenue) + B,Number of transactions +
Bs/n(Average purchase value) + B¢Store lifetime + B,Store activity + Lambda + €

(5)

In the equation:

e dependent variable:
—y = In[(Cash ratio+u)/(1-Cash ratio+u)], u=0.00001 constant. Ratio of the
number of cash transactions and non-cash transactions among the transactions
of retail units defined in the online cash register

e explanatory variables:
— region code, with Central Hungary including Budapest
— NACE: main activity of the taxpayer associated with the transaction
—logarithm of annual gross sales revenue of the taxpayer associated with the
retail unit
— number of transactions at the retail unit in the given year (thousands)
— logarithm of the average value of transactions at the retail unit
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— lifetime of retail unit (number of days between the first and last transaction in
the year)

— activity of the retail unit (humber of days with actual transactions/lifetime of
the store)

—lambda (inverse Mills ratio)

The results of the regressions are shown in Table 2. The cells contain the exponential
power of the coefficients of the significant explanatory variables in the analyses
of the databases indicated in the column, representing the extent of the change
in the dependent variable for each unit of change, with the t-value in brackets.?

Table 2
Estimated coefficients of the linear regressions explaining cash use
Variable Companies | Retailers | Retailers (OCR)
Headcount category (under 3)
0.27* 0.22*
Between 3 and 9 (~161.78) (~47.94) -
0.75* 0.20*
Between 10 and 19 (-9.18) (=37.71) -
0.34*
Between 20 and 49 (~25.92) = -
0.12*
Over 50 (~32.26) - -
Regions (Central Hungary)
2.10* 1.64*
Northern Hungary (52.96) - (8.32)
. 0.90* 1.34*
8 —_
Northern Great Plain (=86.69) (5.61)
) 1.34% 1.33*
Southern Great Plain (21.18) - (5.17)
. 1.25% 0.81*
Central Transdanubia (16.47) - (=3.52)
. 0.86* 1.55%*
Western Transdanubia (~10.77) - (7.18)
. 0.84* 1.37*
Southern Transdanubia (~37.47) - (5.00)
Hungarian NACE Rev. 2 (471: Retail sale in
non-specialised stores)
472 (retail sale in specialised stores, e.g. %
butchers, bakery, tobacco store, grocery - 2.36 114
! ! ! (12.67) (2.54)
shop)
. 3.06*
473 (automotive fuel) = - (6.33)
474 (1T, consumer electronics, _ 0.96 0.56
telecommunication) (-0.38) (—4.96)

8 Due to a large enterprise from the Northern Great Plain, the share of cash transactions may be lower in the
region than in the Central Hungary region.
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Table 2

Estimated coefficients of the linear regressions explaining cash use

Variable Companies Retailers Retailers (OCR)
S, Tamiture, ol lmenl - 143° 641"
. ! (4.37) (23.24)
appliances)
ewspapers, sports equipment, games and - 08" 0.15°
papers, sp quip , 8 (-53.37) (—19.68)
toys)
477 (clothing, footwear, pharmaceuticals, _ 2.16* 0.97
perfumery) (10.77) (-0.63)
57.50* 8.05*
478 (stalls and markets) - (29.74) (15.27)
479 (sales not in stores, mail order houses, _ 4.29* 6.57*
internet) (28.01) (17.27)
Internet sales el s -
(-12.23) (—44.20)
1.11% 1.04*
Share of the number of cash payments (540.81) (53.84) -
. 0.07*
Logarithm of sales revenue = = (=52.49)
. 1.00*
Number of transactions = = (-6.12)
. 0.46*
Logarithm of average purchase value - - (=37.16)
- 1.01*
Store lifetime - - (19.68)
- 0.98*
Store activity - - (~18.47)
Constant 0.01* 37.06* 142.22%
(-142.13) (45.08) (69.28)
0.05* 0.01* 0.02*
9
e (-50.45) (-12.43) (~25.08)
R? 0.3 0.3 0.3
N 113 187 33,020

Note: * Coefficients significant at the 95 per cent confidence level, with the values of the t-tests in brackets
Source: Calculations based on MINB surveys and the NTCA online cash register database

In the models prepared on the basis of questionnaire data, company size was
taken into account through headcount categories. One general trend is that larger
companies and retailers see lower levels of incoming cash transactions. In a regional
comparison of companies, the proportion of cash transactions is lower in the more
advanced Transdanubian regions (car industry), and higher in the Northern and
Great Plain regions. A breakdown by main activity was only analysed for retailers:
the lowest share of incoming cash payments was observed at retailers operating in

° The lambda parameter (inverse Mills ratio) is significant for all regressions, therefore the filtering for card
acquirers includes selection bias, which required an adjustment.
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the IT and culture and recreation sectors, as well as those engaged in online sales.
Online sales were examined separately with a dummy variable, and based on that
the incoming cash turnover is also lower among companies that also sell online.
A relationship was also detected with outgoing cash turnover, which may suggest
that certain businesses prefer cash purchases because they have to make their
outgoing payments in this manner.

Similar to the decision tree based on the online cash register database, the linear
model also shows that the logarithms of sales revenue and average purchase
value are the most important explanatory variables and are negatively correlated
with the cash ratio. The regional variables have significant explanatory power
here: compared to the benchmark of Budapest and Central Hungary, the cash
use ratio is only lower in Central Transdanubia, while it is higher everywhere else.
This may be related to the regional differences identified by Kajdi — Nemecsko
(2020) regarding card use. When it comes to the fields of activity, compared to the
benchmark of non-specialised retailers in stores, cash use is lower when the main
activity of the taxpayer is in the IT, electronics or culture and recreation sectors,
and almost the same or higher in the stores with other fields of activity. There was
also variation based on the NACE code, which may be due to the small sample size
in the questionnaire as mentioned before, and in interpreting the results it must
be taken into account that the actual activity of the stores may differ from the
registered main activity of the taxpayer.

6. Financial awareness

The choice between payment methods may be influenced by financial awareness,
in particular the costs related to the different methods. This section describes
the answers of companies and retailers to questions pertaining to this aspect in
the questionnaire-based surveys. Most of this information comprises data on the
costs of payment, i.e. the fees associated with providing cash-based and electronic
payment methods. Moreover, several questions related to future development
plans, in particular the introduction of instant payments in Hungary.

6.1. Cash use

In the case of firms, end-of-day cash holdings increase with size, while no such
straightforward trend can be observed for retailers. In line with the turnover
data, smaller companies record more cash transactions, while larger enterprises
have an almost negligible amount of cash transactions. Smaller companies are
characterised by cash withdrawals, while larger ones are characterised by cash
deposits. This suggests that smaller firms have a stronger demand for cash and take
out in cash the revenue received via credit transfer to cover their cash expenses. As
presented in the analysis of turnover data, larger companies are characterised by
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a low proportion of cash transactions, so they typically deposit the cash received
to their bank account, supporting their online turnover, which has a greater
volume. In the case of retailers, no clear-cut link to growth in headcount could be
established. At the same time, retailer data show that the value of cash deposits
usually exceeded withdrawals. This is probably because cash is more typical in the
incoming transactions of smaller retailers anyway, which allows them to satisfy their
demand for cash in this manner.

Companies typically pay their employees’ wages via credit transfer. Looking at small
enterprises, 35 per cent of them pay wages in cash, while larger ones do not do this
at all. As presented above, a large portion of smaller firms’ cash transactions are
conducted in cash (Figures 2, 3, 4), which is consistent with the fact that they pay
some of their wages in cash. Out of the companies that pay wages not only via credit
transfer, 30 per cent claimed that this was due to high bank fees. At almost 50 per
cent of companies, wages are paid in cash because employees prefer this method of
wage payment. This ratio could shrink as electronic payments become widespread,
as nowadays no electronic payment options are offered at several acquirers. In many
regions, the acquiring network is not mature enough to offer electronic payments
(Kajdi — Nemecsko 2020). The introduction of instant payments provides a wide
range of retailers with an opportunity to accept electronic payments, which may
reduce the share of cash payments. In the case of the retailers using cash wage
payment, no clear underlying reason could be detected, with all three factors listed
here (bank fees, cash revenues, employee preferences) reported by 60 per cent of
respondents. This shows that all of these reasons play a crucial role in cash wage
payments.

6.2. Choice of bank and banking costs

Businesses consider several aspects when choosing an account-servicing bank,
which was assessed using qualitative questions. For companies, the most important
issue is banking costs, with 30 per cent of respondents choosing a bank based
on this. In-person administration at branches was important for 20 per cent of
firms, the availability of ATMs was considered by 10 per cent, while 20 per cent
chose the bank servicing their retail account. Favourable lending conditions, a card
acquiring service and a mobile banking application were important for 5 per cent
of companies.

In the case of retailers, 32 per cent made their choice based on costs, but in this
segment the most important factor was in-person administration: 42 per cent
of retailers deemed it crucial to have a branch nearby, and for 28 per cent the
availability of ATMs was also key. The importance of existing banking relationships
was similar to that seen with companies: while a relatively large group (one third)
of retailers chose the bank servicing their retail account for their business needs,
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existing loans played a minor role (8 per cent). In a positive development, 16 per
cent reported that a mobile banking application was important.

6.3. Instant payment

Since the data were collected before the introduction of instant payments in
Hungary on 2 March 2020, the preliminary information of Hungarian firms on
instant payments could also be analysed. More than half of the respondents in
the retail sector and two thirds of companies had heard about instant payments
even before the service was launched. One third of retailers and 65 per cent of
companies had heard that it was possible to connect to the central infrastructure
not only through banks but also through non-bank service providers or even directly.
This kind of financial awareness may enhance competition among service providers
in the future.

As regards the acceptance of instant payments by retailers, 68 per cent reported
that pricing was the most important aspect; in other words, they would consider
introducing this option if the related fees were more favourable than the current
card acquiring conditions. The immediate receipt of the purchase price was deemed
the most important by a much smaller group (18 per cent), although this was
typically the second most important factor behind pricing. Customers’ aspects
(it should be at least as convenient as card payments’) and the fact that they
can gain an even better understanding of their customers’ buying habits through
mobile payments and the various related benefit programmes were only considered
important by a small share of retailers. In the case of non-retail companies, there
was no material difference when prioritising the above-mentioned aspects.

7. Conclusions

This study examined the payment habits of retailers and companies in Hungary,
using the data from two questionnaire-based surveys, and other administrative
databases (e.g. online cash register data) were also analysed to identify even more
accurate correlations. Key differences were observed between the two sectors
(retail and corporate) under review: while retailer payments are much more cash
intensive and basically the only electronic payment method retailers use is bank
card payment, credit transfers play a huge role in the lives of companies, and the
cash use ratio is lower in this segment.

Major differences can be detected in payments across the different size categories
based on companies’ headcount, with smaller firms attaching much greater
importance to cash. Considering smaller companies or the retail segment as
a whole, the proportion of the businesses that pay the majority of wages in cash
is still relatively high. This is probably because most of their revenues are also
generated in cash.
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Among the factors influencing card acquiring, size is the most dominant, and the
results show that it is also negatively influenced by cash wage payments, which
raises the question whether this is simply a feature of the shadow economy or it
is also affected by earlier habits and employee preferences. The analysis shows
that there is a positive correlation between average purchase value and card
acquiring, which is consistent with past results indicating that card payments are
more common in the case of larger-value purchases. This may be the cause of the
indirect effect that people expect electronic payment alternatives in the stores
where larger amounts are typically paid, thereby forcing stores to provide them.
Although lifetime is a very significant variable, it has a slightly negative effect on card
acquiring. This may be because the stores that were opened later are more likely
to be acquirers. A review of the responses by those not accepting cards shows that
customers do not demand the card payment option, although this is quite difficult
to examine, and a web of interrelated causes is outlined: customers do not demand
card payments (they do not say that they would like to pay electronically), therefore
POS terminals are not ubiquitous, and due to the large amount of incoming cash
payments and the lack of electronic payment methods, employees receive their
wages in this manner. The other main reason for not providing a card payment
option was high costs.

Accordingly, the micro and small enterprise segment should be primarily targeted
with public policy measures if the more widespread use of electronic payment
methods is to be achieved. Since the cost factor is key for this group, instant
payments, which are much cheaper to establish relative to earlier acquiring
methods, may play an important role in this as well.

The widespread application of instant payments and the requirement that retailers
using an online cash register must accept electronic payments from 2021 could
probably further boost the share of stores accepting electronic payments. For
example, payment solutions based on credit transfers may appear in retail trade,
and therefore this analysis may provide a useful snapshot of the period before
instant payments and compulsory acceptance were introduced, later serving as
a benchmark for comparing the next stage of development. As the widespread
adoption of instant payments could provide a solution for several market issues, it
is promising that the overwhelming majority of retailers and companies have heard
about instant payments, which may lend impetus to the development of services
from the demand side.
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