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Abstract

Theoretical background: There is evidence that sustainable economic growth is strictly connected with
non-cash payments’ development. Nevertheless, in many countries, cash still remains the dominant means
of payment. Cash can be treated as a store of value and a means of payment. The paper focuses on its
transactional function and addresses the need to recognise drivers that can shift consumers away from cash.
Purpose of the article: The paper aims to analyse what features of payment instruments and what kind of
incentives could convince consumers to switch from cash to non-cash payments.



Pobrane z czasopisma Annales H - Oeconomia http://oeconomia.annales.umcs.pl
Data: 07/02/2026 06:42:07

38 JANINA HARASIM, MONIKA KLIMONTOWICZ

Research methods: The data analysed were collected during the first survey on this topic conducted in
2018 on a representative sample of Polish consumers. The selected statistical methods were applied to
analyse research data. Among them are correlation analysis and Thurstone’s method of paired comparisons,
to analyse preferences and association (co-occurrence) for exploring consumers’ preferences related to

their payment choices.

Main findings: The results show that consumers’ payment choices in Poland are driven rather by the cost
than other payment instrument features such as speed, convenience or security. These results are consistent
with the greater sensitivity of Polish consumers to financial incentives than material bonuses or tax benefits.
The analysis has also shown a statistically significant correlation between the kind of incentive and the

consumer’s characteristics.

Introduction

During the last few decades, new technology development and digitalisation
impacted almost all spheres of human life, including payments. With the spread of
new innovative payment methods, the role of cash in the world is believed to dimin-
ish. Still, the data shows that cash remains the most widely used means of payment
worldwide. Existing studies claim that there is a relationship between the develop-
ment of non-cash payments, especially electronic ones, and sustainable economic
growth. The results of such studies confirm that migration to efficient electronic
retail payments stimulates the overall economy, consumption, and trade (Hasan et
al., 2013). Moody’s Analytics studies covering five years (2008 to 2012) and 56
countries/regions that cover 93% of the world gross domestic product revealed that
increased use of electronic payments added 0.8% to GDP across emerging economies
and 0.3% for developed countries (Zandi et al., 2013). Thus, there is more and more
evidence that economies which succeeded in switching from cash to non-cash pay-
ments grow faster. Adversely cash-based economies tend to grow slowly and miss
out on significant financial benefits. Handling cash transactions is expensive and
labour-intensive; hence, increasing non-cash payments results in substantial savings
for the entire economy and supports sustainable and inclusive economic growth. For
this reason, reducing cash usage by supporting the adoption of non-cash payments
has been a subject of public authorities as well as central and commercial banks’

interest for years across the world.
Cash in the economy is measured using two approaches:

— static, where the cash in circulation (i.e. banknotes and coins) is treated as
a stock of value and measured as a percentage of GDP (currency-to-GDP ratio),
— dynamic (a flow measure), where the use of cash for payments is taken into

account.

Understandably, the cash in circulation (scaled by GDP) does not equal cash
used for payments. However, due to the lack of comparable cross-country data on
cash usage, the cash in circulation is commonly used as a proxy for cash demand
(Amromin & Chakravorti, 2007; Williams & Wang, 2017; Bech et al., 2018). This

study develops research related to the transactional cash function.
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It should be underlined that cash has many advantages as a means of payment.
They include its simplicity and robustness (protection from cyber-attacks or financial
institution failures) as well as privacy protection when doing transactions. On the
other hand, banknotes and coins expose their users to loss through misplacement,
theft, or accidental destruction. Additionally, in the pandemic era, they are also con-
nected with hygienic concerns (Cevik, 2020). Similarly, non-cash payments have both
advantages and disadvantages. Speed, convenience, and cost are usually discussed
among the advantages of payments made using currencies issued by central banks.
At the same time, cyber-attack threats and security concerns are perceived as disad-
vantages. In the case of cryptocurrencies issued by non-banking entities, the range of
threats differs since their users use them more frequently as alternative investments
than a payment method. Based on their preferences, customers should have a choice
between different kinds of payment methods. Still, from the macroeconomic point of
view, disadvantages of cash outweigh its advantages since cash may generate many
risks, such as money laundering, tax avoidance, economic violence or embezzlement.

Nevertheless, when analysing the use of cash for payments, the main macroeco-
nomic problem is its relative inefficiency reflected by the high social cost connected
with the cost of resources used to provide payment services. They are computed by
summing up the private costs of all market players (commercial banks, a central bank,
retailers, cash-in-transit companies, consumers, etc.), excluding transfers between
them (to avoid double-counting). According to the EBC study carried out in 2013,
the social costs of retail payment instruments were substantial. They amounted to
EUR 45 billion, i.e. 0.96% of GDP for the sample of 13 participating EU countries.
Due to the relatively high usage of cash, its social costs were nearly half of the total
social costs of retail payments (Schmiedel et al., 2012, p. 6; Steward et al., 2014;
Kosse et al., 2017).

Thus, answering the question of how to reduce cash usage and make the payment
system more efficient is a subject of public authorities, banks (including central
banks), and merchants’ interest worldwide. For a long time, the migration away
from cash has largely been in favour of traditional non-cash instruments. However,
given that cash-dominance areas are face-to-face transactions (made at POS) and
low-value payments, new alternative payment solutions can play a larger role in
replacing cash. Considering the pace of development and the rate of adoption of
the basic types of payment innovations (contactless cards, mobile payments, online
payments, and digital wallets), the most promising alternative to cash seems to be
contactless payments, both based on cards and mobile devices (Harasim, 2016, p. 55).

However, when taking actions aimed at increasing the use of new payment methods
instead of cash, the network externalities explained by the two-sided market theory
(Rochet & Tirole, 2003) should be considered. The two-sided market theory holds that
consumer adoption and merchant acceptance of payment instruments are interrelated.
Thus, to let innovation diffuse (i.e. to achieve the critical mass), both sides of the market
must adopt it simultaneously. Therefore, along with investment incentives for payment
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service providers, usage incentives for consumers are also necessary when searching
for efficiency in payment systems (Kemppainen, 2003, p. 15).

Despite the growing number of research on retail payments, due to the limited data
on individual payment transactions, explaining the real drivers of consumer payment
behaviour remains not an easy task. Most research discusses how consumers pay
(Kennickell & Kwast, 1997; Humphrey et al., 2001; Hayashi & Klee, 2003; Bounie
& Francois, 2006; Klee, 2006, 2008; De Grauwee et al., 2006; Borzekowski et al.,
2008; Chen, 2008; Pousttchi, 2008; Carlos & Taylor, 2009; Zinman, 2009; Schierz
et al., 2010; Kosse, 2013; Shaw, 2014; Hoang & Vu, 2020; Karjaluoto et al., 2020;
Raman & Aashish, 2020), and only a few try to find the answer to the question of why.
Even less, try to find what should be done to motivate consumers to switch from cash
to other non-cash payment methods. The literature review led to the conclusion that
the hierarchy of features influencing consumers’ payment choices changes over time.

For this reason, the purpose of the paper is to show what features of payment
instruments and what kind of incentives, such as financial incentives, material bo-
nuses, or tax benefits, may convince consumers to switch from cash to non-cash
payments. To answer these questions, a survey of a representative sample of Polish
consumers was carried out in 2018. To the authors’ best knowledge, it was the first
exploratory study on this topic in Poland. The data collected has been analysed using
statistical methods, such as correlation analysis and Thurstone’s method of paired
comparisons, to analyse preferences and association (co-occurrence) for exploring
consumers’ preferences related to their payment choices.

The remaining part of the paper is organised as follows. The next section pres-
ents the literature review on consumer payment behaviour determinants, including
payment features and incentives used to motivate consumers to change their pay-
ment habits. Then research methodology and the data set are presented, followed by
the empirical results and discussion. The last section provides the conclusions and
implications for business, society and policymakers, as well as for further research.

Previous research on the determinants of consumer payment behaviour —
literature review

As the data on individual payment transactions are still very limited, exploring
the real drivers of consumer payment behaviour is a cumbersome task. Nevertheless,
there is a growing body of literature analysing how consumers pay, but only a few
papers have addressed the question of why consumers pay as they do. Most previous
research examining drivers of consumers’ payment choices considered only two basic
payment instruments: cash and cards (Kennickell & Kwast, 1997; De Grauwe et al.,
2006; Humphrey et al., 2001; Bounie & Francois, 2006; Borzekowski et al., 2008;
Carlos & Taylor, 2009; Zinman, 2009; Kosse, 2013; Hoang & Vu, 2020). Some early
studies also added checks to the list of payment methods (Bounie & Francois, 2006).
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The studies carried out in recent years consider additionally innovative payments
such as contactless cards, mobile payments, and online payments (Chen, 2008; Klee,
2008; Pousttchi, 2008; Schierz et al., 2010; Shaw, 2014; Karjaluoto et al., 2020;
Raman & Aashish, 2020). To date, several demand-side and drivers of consumer

payment choice were analysed, namely:

— payment instrument characteristic (Hedman et al., 2017) and features such
as cost (Humphrey et al., 2001; Borzekowski et al., 2008; Zinman, 2009; Hoang &
Vu, 2020), safety (Rochet & Tirole, 2003; Koulayev et al., 2016; Harasim, 2015;
Stavins & Wu, 2017), speed and convenience (Rochet & Tirole, 2003; Klee, 2006;
Borzekowski & Kiser, 2008; Arango et al., 2011; Harasim, 2015; Schuh & Stavins,

2015; Stavins & Wu, 2017),

— the necessity to hold a suitable amount/reserve of cash (Kennickell & Kwast,

1997),

—the context of a transaction, including its size, the kind of purchased goods and
services, and a place (Bounie & Francois, 2006; Jonker, 2007; Klee, 2006, 2008;
Von Kalckreuth et al., 2009; Mester, 2012; Hedman et al., 2017; Kozlinski, 2017;

Maison, 2017),

—socio-demographic factors such as age, education, income, and gender (Stavins,
2001; Zinman, 2009; Klee, 2006; Borzekowski & Kiser, 2008; Bagnall et al., 2016),
— psychological factors such as social and personal norms, roles, control, and

emotions (Vand der Cruijsen & Van der Horst, 2016),

— acceptance network (Wright, 2011; Carbo-Valverde et al., 2012; Kosse, 2013;

Arango et al., 2016; Arifovic et al., 2017; Bounie et al., 2017).

The literature review led to the conclusion that the hierarchy of features influencing
consumers’ payment choices changes over time. It seems that cost and safety have been
losing importance in favour of speed and convenience. Knowing how consumers assess
those features regarding cash and its substitutes (i.e. contactless/proximity payments
made by cards or smartphones) should be the foundation for any action promoting
non-cash payments. It was the motivation to carry out such research in Poland. Studies
exploring this set of payment instruments features are still limited. Thus, the results of

the survey carried out will help to develop knowledge in this field.

Almost all studies conducted so far generally focus on explaining how consumers
pay, and aim to analyse the determinants of their payment choices. Fewer studies
address measures that should be taken to encourage consumers to switch from cash
to non-cash payments, i.e. change their payment patterns. Most previous studies re-
ferring to consumer payment patterns use aggregate consumer or household surveys.
Thus, they present limited information on attitudes towards cards and cash and the

role of incentive-related mechanisms.

Mechanisms that support switching from cash to non-cash payments (mostly
cards) may be divided into two main groups: merchant-imposed discounts and/or
surcharges and reward or loyalty programs connected with credit cards. In both fields,

a limited number of surveys were conducted.
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Most research on merchant-imposed discounts and/or surcharges refers to the
role of price incentives. For example, Amromin et al. (2007) analysed toll payments
on the Illinois Tollway in the United States. They discovered that doubling the toll
fees for cash payers made customers rapidly switch to electronic payments. In the
Netherlands, Bolt et al. (2010), using consumer and retailer survey data, proved that
high surcharges on debit card transactions did steer Dutch consumers away from
debit cards to cash. The findings showed that about 22% of Dutch retailers practised
card surcharges, while no retailers in the sample practised cash discounts (both cash
discounts and card surcharges were legal in this country at this time). In turn, Shy
and Stavins (2015) stated that although in 2013 U.S. merchants had been allowed
to surcharge certain credit card transactions to recover their credit card processing
costs (surcharging is nonetheless still prohibited on any debit card or pre-paid card
transactions), they rarely decided to differentiate prices based on the method of pay-
ment. They proved that the prevalence of discounts and surcharges related to payment
methods was stable from 2012 to 2015. The theoretical reasons for merchants’ un-
willingness to offer them were discussed in the article by Briglevics and Shy (2014).

The second group of studies focused on the rewards programs’ role and took a be-
havioural perspective. They showed significant positive effects of incentive programs
(reward points, discounts, and cash-back) for general purchases (Hsee et al., 2003).
It must be pointed out that none of them referred directly to the role of incentive pro-
grams in card payments. However, such surveys were a point of interest in the banking
literature. According to Gross and Souleles (2002), there is a relationship between the
consumers’ preferences towards cards and changes in contractual conditions such as
interest rates, repayment schemes or rewards programs. Those preferences are not
linear and may vary significantly due to those changes. Furthermore, Carbo-Valverde
and Lifares-Zegarra (2009), using a unique survey of consumers’ preferences for pay-
ment instruments in Spain, argued that rewards programs could considerably impact
the willingness to use a card payment instead of cash. However, the impact of those
programs varied significantly among merchant sectors and the type of payment card
(it was higher for holders of debit cards than holders of credit cards). Similarly, Ching
and Hayashi (2010) proved the statistically significant impact of payment card rewards
on a consumer’s payment choice. Arango et al. (2011) also tried to analyse the influ-
ence of reward program incentives and merchant acceptance on a consumer payment
choice. They suggested that in mature card payment markets like Canada, card users
are relatively inflexible with regard to options of incentives. However, the probability
of using a credit card increases with transaction value due to the proportionality of
credit card reward plans. According to Stavins and Wu (2017), such price incentives
are quite rare in the US. Still, cash discounts increased consumers’ willingness to use
cash for payments. On the contrary, other studies confirmed that reward programs could
motivate consumers to greater card usage (Agarwal et al., 2010; Simon et al., 2010).

In Poland, studies on payment instruments and consumers’ payment behaviour
are being conducted more and more frequently. Their results enabled establishing
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the proportion of cash and non-cash retail payments and the scope of their usage
referred to transaction size, place, product/service type, and consumer demographics
(Kozlinski, 2017; Maison, 2017, 2021; Kotkowski et al., 2021). To date, less attention
has been paid to consumer payment behaviour and payment pattern determinants such
as cost, security, speed, and convenience. Just a few surveys presented the comparison
of cash and other payment instruments considering those features. Similarly, there
are only a few attempts to assess customers’ willingness to change current payment
habits. Surprisingly, the results of the first research in this field (Harasim, 2015, pp.
17-30) showed that they perceive cash as the cheapest and simplest payment method.
Innovative payment methods were assessed by customers as the fastest, but over 40%
of respondents could not imagine replacing cash with innovative payment methods
in the nearest future. This research had a regional reach; thus, it was not possible to
extrapolate the results to the whole population. To the authors’ best knowledge, any
research conducted in Poland analysed the customer sensitivity to different types of
incentives (financial incentives, material bonuses or tax benefits) that may be used to
encourage customers to switch from cash to non-cash payments. Our study contrib-
utes to this field of research and to the discussion of how to motivate customers to
change their payment habits and reduce the use of cash for payments in the economy.
It aims to find the answer to the following research questions:

1. What features of payment instruments are critical for changing customers’
payment habits, i.e. switching from cash to non-cash payments?

2. What kind of incentives may change Polish customers’ payment habits and
induce them to exchange cash for non-cash payments?

The study presented in this paper was carried out on a representative sample of
Polish customers, which makes its results more comprehensive.

Research methodology and dataset

The survey’s scope corresponded with the research questions and addressed the
following issues:

— the use of cash and payment instruments being its alternative and the reasons
for using them,

— the assessment of cash and alternative payment instruments in face-to-face
transactions in terms of speed, convenience, security, and cost,

—the evaluation of incentives which have the potential to steer customers towards
increased usage of non-cash payments.

The choice of the features of the above-mentioned payment methods, as well as
the kinds of incentives, were based on an in-depth literature review.

In order to answer the research questions, a randomised survey was designed and
conducted. The research was quantitative. The survey was conducted in 2018 in co-
operation with the Foundation for Development of Non-Cash Transactions (FROB).
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To the authors’ best knowledge, it was the first study on this topic in Poland. It was
carried out on a representative sample of Polish consumers over 15 years old. To
ensure that the survey sample will match the population in terms of age, gender, and
education level, the Random Iterative Method (RIM) weighting data technique was
used. Data was collected by questionnaire-based interviews using the CAPI meth-
od (Computer-Assisted Personal Interview), which is thought to be one of the most
effective face-to-face methods to ensure high confidence in the data. The 27-item
questionnaire was applied. The questions in the survey were multiple-choice ques-
tions (closed and semi-closed), and for some of them, the five-point Likert scale was
used. Before carrying out the appropriate research, the pilot study was completed
to validate the questionnaire, eliminate possible errors in the research tool, and as-
sess its correctness and suitability to achieve the study’s objectives. The sample size

was 1,100.

Since the research sample reflected the structure of the population, it included
slightly more women than men, and almost 60% of the sample consisted of persons
over 40 years old. The respondents were most often people living in towns (61%),
and the majority were well educated, i.e. have at least secondary education. The
sample was dominated by people assessing their financial situation as rather good,
reflected by the statement: “We can afford everything, but we live economically”.
The respondents presented different attitudes toward cash. Every fourth respondent
declared paying only in cash. The next 27% of the respondents claimed that they
definitely more often use cash than non-cash payments. However, more than 48%

of the respondents use non-cash payments more frequently (Table 1).

Table 1. Characteristics of the research sample (N = 1,100)

. Number of | Percentage of
Characteristics
respondents | the sample
female 572 52.0
Gender male 528 48.0
15-24 143 13.0
Age group 25-39 308 28.0
40-59 341 31.0
over 60 308 28.0
rural areas 429 39.0
Place of resi- city with up to 50,000 residents 282 25.6
dence city with 50,000-200,000 residents 144 13.1
city with over 200,000 residents 245 22.3
up to PLN 1,500 217 19.7
E‘;gﬁ:ﬁir‘let PLN 1,500-1,750 263 239
over PLN 1,750 261 23.7
person)
refuse to answer 359 32.7
primary/lower secondary 491 44.6
Education upper secondary 367 33.4
higher 242 22.0
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Characteristics Number of | Percentage of
respondents | the sample
I pay only in cash. 267 243
Attitude to- I pay more often in cash than using non-cash payments (defi- 302 274
nitely more often and rather often).
wards cash -
I use more often non-cash payments (definitely more often
. 531 483
and rather often or only in non-cash).
We can afford everything without the necessity to save. 176 16.0
We can afford everything, but we live economically. 649 59.0
Self-assessment | We have sufficient money to buy the cheapest food and
. 231 21.0
of the financial |clothes.
situation of the | We have sufficient money only to buy the cheapest food but 3 3.0
household not clothes. '
We do have not enough money neither for the cheapest food 1 10
nor for buying clothes. )

Source: Authors’ own study.

The survey analysed the payment instruments deemed to be most cash-competi-
tive in point of sales (POS) transactions, such as contactless cards and mobile proxim-

ity payments (Harasim, 2016, p. 55). To assess them in terms of speed, convenience,

security, and cost, the 5-point Likert scale was applied (following Amromin et al.,
2007, pp. 101-126). To check the strength of the relationship between the respon-

dents’ payment habits and sociodemographic variables, i.e. age, gender, education
level, and place of residence, a non-parametric Chi-square test of independence was
used assuming a statistical significance of p = 0.05. Besides, multinomial logistic

regression was used to model the nominal outcome variable — attitude towards cash.

The log odds of the outcomes are modelled there as a linear combination of the

predictor variables — demographic characteristics.

In the second part of the study, consumers who prefer cash over non-cash pay-

ments (N = 569) were selected to determine their willingness to switch from cash

to non-cash payments and vulnerability to different incentive mechanisms. The
Thurstone comparative assessment method was applied to establish what incentives
may motivate respondents to change their payment behaviour (Thurstone, 1927). The

method enables the creation of a one-dimensional metric preference scale based on

data on preferences obtained using the pairwise comparison scale.

To discover relationships between the different kinds of financial incentives
chosen by the respondents, association (co-occurrence) analysis was used. These
relationships are represented in the form of a set of frequent items or association
rules (e.g. fixed discounts, progressive discounts). The strength of an association rule

can be measured in terms of its support and confidence. The first measure used in

this paper determines how often a rule is applicable to a given data set. The Apriori
algorithm is adopted to discover the most frequent item sets (Hastie et al., 2001).

The same method was used to extract all high-support rules between the financial

benefits that would convince a person to use non-cash payments.
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Results and discussion

The assessment of payment instruments’ features

For answering the first research question, the assessment of payment methods’
features was required. First, the general reasons for using cash when doing face-
to-face transactions were examined. The outcomes indicate that people who prefer
paying in cash (569 respondents out of 1,100) do it habitually and/or because it is
convenient. Over one-third of them consider cash payments safe and enable over-
spending control. Only one-fourth chose cash because of transaction speed (Fig-
ure 1). The cost was pointed out as the last feature taken into account what is not in
accordance with some previous findings (Kennickal & Kwast, 1997; Humphrey et

al., 2001; Borzekowski et al., 2008; Zinman, 2009).

habit I 60%

convenience [N 49%
security [N 36%
better control of spending [ 31%
transaction speed [ 25%
lack of possibility to pay without cash [N 15%
anonymity [N 12%
low cost of using cash [N 11%
other [ 3%

0% 10% 20% 30% 40% 50% 60%

*respondents had to choose three answers, that is why the results do not sum up to 100%

Figure 1. The reasons for using cash as a payment method (N = 569)

Source: Authors’ own study.

70%

The respondents were also asked how frequently they use cash. It depends on
the type of transaction (at POS or online), transaction size, and place (the kind of
goods and services purchased). The respondents more frequently pay using cash in
low-value transactions made at POS. Cash is rather not used in online transactions
and payments for durable goods. The respondents willingly pay in cash for services,
food and other consumer goods as well as in public administration offices. One-third
of them use cash to pay bills. The research results correspond with previous research
concluding that consumer payment choice depends to a large extent on the so-called
transaction context (Klee, 2006, 2008; Jonker, 2007; Von Kalckreuth et al., 2009;
Mester, 2012; Hedman et al., 2017; NBP, 2020, pp. 1-48) and transaction value

(Bounie & Francois, 2006; Maison, 2010, 2017; Kozlinski, 2017).
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The findings support the claim that, generally, paying in cash results from con-
sumers’ habits. However, it is worth mentioning that the respondents quite often
noted the lack of possibility to pay without cash, which means that the non-cash
payment acceptance network is insufficient. Over one-third of respondents pointed
out that as a barrier to using payments alternative to cash when paying for services,
and one-fourth — in public administration offices. About one-fifth of respondents
use cash because they do not have a bank account or card. Even those who more
often use non-cash payments tended to use cash in low-value transactions and when
speed is a priority.

Then the respondents were asked to assess features of cash-competitive payment
instruments used in face-to-face transactions, which are the area of cash dominance.
They compared the components of cash, contactless and mobile proximity payments.
The characteristics assessed were speed, ease of use (convenience), security, and
cost (Figure 2).

Speed

0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

® Very fast M Rather fast = Neither fast nor slow Rather slow ™ Very slow

Convenience

0%  10% 20% 30% 40% 50% 60% 70% 80%  90% 100%

B Very easy MRather easy # Neither easy nor complicated = Rather complicated ® Very complicated

Security

o I . o
Tipeea— TR

0%  10% 20% 30% 40% 50% 60% 70% 80%  90% 100%

= Very safe ™ Rather safe = Neither safe nor unsafe Rather unsafe ™ Very unsafe
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Cost

0% 10%  20% 30% 40% 50% 60%  70% 80% 90% 100%

® Very low  ®Rather low Neither low nor high Rather high  ® Very high

Figure 2. Consumers’ assessment of payment methods’ features (N = 569)

Source: Authors’ own study.

Surprisingly, the only cash feature assessed higher than other payment methods
was security. Regarding the cost, even though using cash for payments is perceived
as free of charge, the respondents considered contactless cards cheaper to use than
cash. Most respondents found cash convenient, but not as much as contactless cards.
Those cards were also assessed as the fastest payment method among all analysed
payment methods. Taking into account speed, cash was evaluated as the worst. The
increasing impact of convenience and speed of the payment instrument on consumer
payment choice is coherent with other research findings (Klee, 2006; Borzekowski
et al., 2008; Arango et al., 2011; Stavins, 2013; Harasim, 2015, 2016; Schuh &
Stavins, 2015; Koulayev et al., 2016). The results showed that, despite some security
concerns, Polish consumers consider contactless cards a real alternative to cash-in
POS transactions. The most probable areas of such substitution are daily payments
as well as payments in public administration offices. As the differences in cash and
no-cash payment methods’ assessment were insignificant, the cash features seem not
to be the most critical driver of its usage.

The respondents’ payment behaviour (measured as described in Table 1) could
depend on age, gender, education level, and place of residence. The findings revealed
a statistically significant relationship (p < 0.05) between the form of payment and
age, level of education, and place of residence. The study found no connection be-
tween the form of payment and gender. Results of a non-parametric Chi-square test
of independence are presented in Table 2.

Table 2. The relationship between the preferred payment method and demographic variables (N = 569)

The sample features The p-value for the Chi? test
gender p=.516
age group p=.000
level of education p =.000
place of residence p=.015

Source: Authors’ own study.
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The impact of the above demographic variables on the preferred payment method
was evaluated based on multinomial logistic regression analysis. To simplify the
model, the dependent variable has three levels: “I pay only in cash” (the reference
level), “I pay more often in cash than using non-cash payments”, and “I use more
often non-cash payments”. Results are presented in Table 3 and Table 4. The final
model did not include interactions between demographic variables due to the lack

of meaningful relationships.

Table 3. The relationship between the preferred payment method and demographic variables (N = 569)

I pay more often in cash than
using non-cash payments vs I pay ['use more often non—c.ash pay-
only in cash ments vs I pay only in cash
Age group (reference level: 25-39)

15-24 -] ] EEE -] 2%F*

40-59 -0.4 -1 FE*

60+ -1.7%%* -3.2%%*

Education (reference level: primary/lower)
Secondary 0.3 0.4%*
High 0.9%** 1.7%%*
Place of residence (reference level: rural areas)

City with up to 50,000 residents -0.2 0.4*

City with 50,000-200,000 residents 0.1 0.4

City with over 200,000 residents 0.4%* 1. 1#%*

Constant 0.8*#* I

AIC 2,053.5 2,053.5

Goodness-of-fit McFadden: 0.13; Cox-Snell: 0.23; Nagelkerke: 0.27

*p <0.1; ¥*p < 0.05; ***p < 0.01; standard errors are omitted

Source: Authors’ own study.

Table 4. Odds ratios from multinomial logistic regression

T use more often non-cash I pay more often in cash than
payments using non-cash payments
(Intercept) 2.31 3.99
15-24 0.33 0.30
40-59 0.68 0.34
60+ 0.19 0.04
high 2.40 5.29
City with up to 50,000 residents 0.80 1.43
City with 50,000-200,000 residents 1.10 1.46
City with over 200,000 residents 1.51 3.05

Source: Authors’ own study.

The findings confirm that demographics differentiate payment method choices.
Age is the most important variable determining payment methods’ usage. Among
those who rather use non-cash payments were mainly people aged 25-39. Hence
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this group was selected as the reference group. All other age groups are less likely
than the reference group to use the “non-cash” option or even “cash more often than
the non-cash” option, with the oldest group being the most distinct. The respondents
who always pay in cash live in rural areas and have primary education. All else
being equal, being aged 15-24 and 40-59 reduces the relative odds of choosing the
non-cash option over the only-cash option by 70%, while for age 60+ it is almost
100%. Education above primary increases the chance of selecting non-cash pay-
ments. Already having a high school education increases the relative probability of
choosing the non-cash option over the only-cash option by 60%. The situation is
similar for the place of residence. In most cases, the respondents who always paid in
cash lived very economically or were forced to limit their spending. Among people
aged 25-39, who rather chose non-cash payments, the percentage of respondents
living in large cities was more than double compared to those who more often use
cash. The rate of those who were highly educated was three times greater. Their
economic situation was also much better. Although most of them live economically,
more than one-third declared they could afford everything. The percentage of those
who had to limit their spending was two and a half times lower than the respondents
who preferred cash. Similarly to previous research (Stavins, 2001; Zinman, 2009;
Klee, 2006; Borzekowski et al., 2008; Bounie et al., 2017), the results confirmed
that demographic characteristics and income (or household assets) could be good

predictors of preferences for different payment instruments.

The respondents were also asked to declare if they were ready to stop paying in
cash. Despite the increasing willingness to use non-cash payments, almost one-third
of respondents do not want to resign from cash. Only 8% of respondents declared
that they could live without cash. One-quarter of respondents are ready to switch
from cash to non-cash payment instruments when the acceptance network covers

all sales points (Figure 3).

I'm used to pay by cash and I don't intend to change it

I prefer to pay using non-cash payments but sometimes I
pay by cash (e.g., on small purchases)

I'm used to pay by cash but I'm ready to change it if
almost everywhere I will be able to pay using non-cash

payments

I prefer to pay using non-cash payments and I pay by

- . o 14%
cash only if there is no non-cash possibility

I definitely prefer to pay using non-cash payments and I

could live without cash 8%

0% 5% 10% 15% 20% 25%

Figure 3. Consumers’ assessment of payment methods’ features (N = 569)

Source: Authors’ own study.
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In addition to the analysis of consumers’ payment habits, the research aimed at
finding what may induce them to migrate away from cash. It is important to find
out because 69% of the respondents, who often or very often pay in cash, chose that
method even if non-cash payments were accepted. Among the respondents with
a banking account, 70% behave like this in the case of low-value transactions, and

21% do it because they think card payments take more time.

Consumers’ sensitivity to incentive-related mechanisms

Therefore, to address the second research question in the next part of the inves-
tigation, the respondents who prefer cash over non-cash payments were selected.
To establish what kind of incentives may convince them to change their payment
behaviour, the Thurstone comparative assessment method was applied. This method
enables to design a one-dimensional metric preference scale based on data on pref-
erences obtained using the pairwise comparison scale. Four reasons for choosing
non-cash payment were presented to the respondents who were asked to rank them

from most important to least important (1 to 4, accordingly) (Table 5).

Table 5. Ranking options for preferred reasons for using non-cash payments

Options Description
1 If the price of goods/services is lower for the non-cash payment
2 If the transaction speed is higher for the non-cash payment
3 If the non-cash payment is as (or more) convenient as (than) a cash payment
4 If the non-cash payment is more secure than the cash payment

Source: Authors’ own study.

Table 6 presents the frequency of placing particular options in different posi-
tions (from 1 to 4). Lower prices for goods and services, when paid using non-cash
instruments, were most often chosen in the first position (41%). One in four people
chose speed (option 2) as the most important, and the importance of convenience

(option 3) and security (option 4) varies considerably.

Table 6. Ranking options for preferred reasons for using non-cash payments

Position Option 1 Option 2 Option 3 Option 4
Position 1 41.36 25.64 14.91 18.09
Position 2 16.82 19.64 2291 17.82
Position 3 11.09 20.36 17.27 19.91
Position 4 11.73 14.91 20.73 19.55

Source: Authors’ own study.
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Next, the data in the form of a ranking scale was processed into the results
of pairwise comparisons of individual objects. Based on the assessments of those
comparisons, a table of proportions was created in which a given reason is preferred
over another (Table 7).

Table 7. The proportions of respondents preferring one option over each of the others

Option 1 Option 2 Option 3 Option 4
Option 1 0.00 0.38 0.34 0.35
Option 2 0.62 0.00 0.44 0.45
Option 3 0.66 0.56 0.00 0.51
Option 4 0.65 0.55 0.49 0.00

Source: Authors’ own study.

62% of the respondents decided that the first option (lower price) is more import-
ant than the second one (speed). The rate (second option) is more important than the
convenience (third option) for 55% of the respondents, and 51% of the respondents
thought the fourth option (security) to be more important than the third.

The highest sensitivity to price incentives was confirmed in the other part of
the study. The respondents were asked what kind of incentive could increase their
willingness to use non-cash payments instead of cash. Choosing only one incentive,
most of them (almost 60%) decided to select financial benefits (monetary rewards),
21% — tax benefits and 18% — material bonuses. A non-parametric Chi-square test
of independence showed a statistically significant relationship between the preferred
kind of benefit and both the place of residence and age (p = .009). All groups of
respondents pointed out financial benefits as the most important, but the group of
the elderly over 60 years old was less sensitive. In the case of tax benefits, the less
sensitive group was the group aged 15-24, and for material bonuses, the respondents
aged 40-59.

Considering that financial benefits were perceived as the most important, they
were further explored. Each respondent could choose three of the following benefits:

— exemption from fees (for an account, card, etc.),

— fixed discounts in specific stores (regardless of the volume of purchases),

— progressive discounts (increasing with the size of expenses),

— cash-back (repayment of a part of non-cash paid expenses),

— loyalty programs (points exchanged for prizes, additional discounts, etc.),

— free additional services in shopping centres, cinemas, restaurants, hotels or
airports.

The highest percentage of respondents (55.1%) chose fixed discounts in spe-
cific stores, while slightly more than half chose progressive discounts or cash-back
(Figure 4).
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fixed discounts in specific stores 55.09

progressive discounts 52.09

cash-back 51.27

exemption from bank-imposed fees 43.00

|

free additional services 11.64

[=}

10 20 30 40 50
Figure 4. Financial benefits preferred by the respondents (%)

Source: Authors’ own study.

60

The association (co-occurrence) analysis was used to discover relationships
between the different kinds of financial incentives pointed out by the respondents.
These relationships are represented in the form of a set of frequent items or associa-
tion rules (e.g. fixed discounts, progressive discounts). The strength of an association
rule can be measured in terms of its support and confidence. The first measure used
in this paper determines how often a rule applies to a given data set. The Apriori
algorithm was adopted to discover the most frequent item sets (Hastie et al., 2001).
The same method was used to extract all high-support rules between the financial

benefits that would steer a consumer to use non-cash payments.

The outcomes of the analysis showed that over 12% of “cash lovers” respondents
chose three advantages, while the rest chose only two of three possible. Almost
one-third chose one of the forms of price reduction: fixed discounts, progressive

discounts or cash-back (Table 8).

Table 8. The proportions of respondents preferring one option over each of the others

The most popular combinations of financial incentives Number of respondents Percentage
Fixed discounts + progressive discounts 310 28.18
Fixed discounts + cash-back 295 26.82
Cash-back + progressive discounts 294 26.73
Cash-back + exemption from fees 220 20.00
Progressive discounts + exemption from fees 218 19.82
Fixed discounts + exemption from fees 205 18.64
Fixed discounts + cash-back + progressive discounts 136 12.36

Source: Authors’ own study.

Analysis of the incentives supported the claim that the respondents are most sen-
sitive to financial incentives. They are especially sensitive to price reductions such as
fixed or progressive discounts, cash-back, etc. Concurrently, they are less interested
in indirect financial incentives (e.g. a decrease in or exemption from bank-imposed

fees and charges), tax benefits and material bonuses.
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Conclusions

Even if Poland is considered a leading country in payment innovations’ adop-
tion, the share of cash used in transactions made at POS is still large there. Limiting
cash usage in such transactions is of key importance for each economy because of
the hidden high social costs of cash and the reduction of the shadow economy. The
decrease in cash payments contributes to the economy’s growth, the GDP increase,
and the reduction in money circulation costs. Discovering consumers’ preferences
regarding cash payments, the role of cost, speed, convenience, and security of dif-
ferent payment methods/instruments in affecting consumers’ payment choices, and
factors which can encourage them to switch from cash to non-cash payments may
support initiatives taken worldwide aiming at reducing cash usage.

The research results showed that those who pay in cash do it habitually or prefer
paying like this for specific reasons. The assessment of payment instruments’ fea-
tures showed that cash was evaluated better than non-cash payments only in terms
of security. Regarding convenience and cost, contactless cards were ranked highest
overall, and cash was assessed as the worst in transaction speed. Such results lead
to the conclusion that, on a rational level, Polish consumers have already realised
that contactless cards might be a viable alternative for cash in daily transactions. In
Poland, the acceptance network is not a barrier to contactless payments diffusion, as
all POS terminals accept them. However, the card acceptance network is relatively
less saturated than in developed European countries. Thus, the threat that a particular
POS will not accept non-cash payments was mentioned as a reason for switching
from non-cash to cash payments. Additionally, some psychological factors, mainly
habits, make cash the preferred payment method for face-to-face transactions. The
case of the contactless cards’ development in Poland showed that if consumers take
the opportunity to pay using an innovative payment method, they will adopt it quite
easily and quickly. That is why choosing a proper incentive is crucial in switching
from cash to non-cash payments.

The analysis of incentives which could induce “cash-lovers” to switch to non-
cash payments proved that the respondents are much more sensitive to financial
incentives, especially different kinds of price reduction (i.e. fixed or progressive
discounts, cash-back, etc.). They are less interested in indirect financial incentives
such as reducing or exemption from bank-imposed fees and charges and much less
in tax benefits or material bonuses. Recently, however, it turned out that external
non-financial and non-economic factors, such as the COVID-19 pandemic, may also
be a significant stimulus to switch from cash to non-cash payments.

The research results developed knowledge of how consumers make their payment
choices resulting from previously conducted research based on payment diary meth-
odology by explaining the drivers of their payment choices. Moreover, they indicate
what should be done to induce them to change their payment patterns. Additionally,
contrary to other studies, an in-depth analysis of consumers’ payment behaviour who
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prefer cash was done. Most previous research, especially those focused on incentives,
analysed only cash and card payments. Thus, exploring the contactless cards and
mobile proximity payments as having the highest potential to substitute cash also
expands research reach and enriches existing knowledge related to cash-competitive
solutions. To the authors’ best knowledge, it is the first research in Poland analysing
customer sensitivity to different types of incentives aimed at encouraging them to

switch from cash to non-cash payments.

The research results have practical implications for merchants, public authorities,
and banks (including central banks) concerning the choice of incentives that may
be used to change consumer payment habits. It should improve the effectiveness of
the increasing initiatives aimed at reducing the use of cash to drive greater adoption
of non-cash payments. Since the research outcomes indicated that the highest per-
centage of “cash-lovers” are older people living in rural areas who are relatively less
educated, the educational projects addressed to such consumers should be adjusted
in their form and content to the level of their financial knowledge and cognitive
abilities. The path to change their payment patterns should begin with developing
basic money management skills, i.e. they should learn how to budget, avoid scams,
apply for benefits, and manage debit cards. Based on other countries’ experiences,
it is worth noticing that such incentives may not be enough to change payment pat-
terns. The findings showed that age is the main demographic variable influencing
payment instrument choice. It revealed a new research question — is it necessary and
efficient to take any action to encourage customers to change their behaviour or just
enable them to make decisions themselves following their needs characteristics for

the stage of the family life cycle?

The research limitations result from its geographical scope and methodology.
Even though Poland is somewhat similar to other countries, the results obtained in
other countries may differ as socio-demographics influence them. Since in the study,
a survey method was used, i.e. we analysed customers’ declared willingness to change
their payment patterns and not the real behaviour, it would be beneficial to conduct
further research using the diary method or retailer data to assess the real scope of
applied incentives and their efficiency in the process of changing customer payment
patterns. We should also point out that the correlational character of the research data
creates some shortcomings as research findings reflect only the relationship between

variables which does not equate to causation.
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