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Retail payments: integration and innovation

“Retail payments. integration and innovation” was the title of the joint conference organised by the European Central
Bank (ECB) and De Nederlandsche Bank (DNB) in Frankfurt am Main on 25 and 26 May 2009. Around 200 high-level
policy-makers, academics, experts and central bankers from more than 30 countries of all five continents attended the
conference, reflecting the high level of interest in retail payments.

The aim of the conference was to better understand current developments in retail payment markets and to identify
possible future trends, by bringing together policy conduct, research activities and market practice. The conference was
organised around two major topics: first, the economic and regulatory implications of a more integrated retail payments
market and, second, the strands of innovation and modernisation in the retail payments business. To make innovations
successful, expectations and requirements of retail payment users have to be taken seriously. The conference has shown
that these expectations and requirements are strongly influenced by the growing demand for aternative banking
solutions, the increasing international mobility of individuals and companies, aloss of trust in the banking industry and
major social trends such as the ageing population in developed countries. There are signs that customers see a need for
more innovative payment solutions. Overall, the conference led to valuable findings which will further stimulate our
efforts to foster the economic underpinnings of innovation and integration in retail banking and payments.

We would like to take this opportunity to thank all participants in the conference. In particular, we would like to
acknowledge the valuable contributions of all presenters, discussants, session chairs and panellists, whose names can be
found in the enclosed conference programme. Their main statements are summarised in the ECB-DNB official
conference summary. Twelve papers related to the conference have been accepted for publication in this special series
of the ECB Working Papers Series.

Behind the scenes, a number of colleagues from the ECB and DNB contributed to both the organisation of the
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Abstract: Card issuers have mainly relied on rewards programs as their main strategic
driver to increase electronic payments. However, there is scarce evidence on the
effectiveness of rewards programs. This paper offers novel evidence on two key issues:
i) it measures the impact of rewards programs on the use of payment cards, and ii) it
quantifies their economic impact in terms of the cash substitution. The results show that
rewards may significantly modify preferences for card payments, their economic impact
vary significantly across types of rewards and merchant activities and rewards seem to
be more effective on average for debit cardholders.

Classification JEL: G20, D12, E41.
Keywords. payment cards, rewards, preferences, merchants, cardholders.
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1. Introduction

In recent years, some studies have highlighted the cost and convenience benefits
of using retail electronic payments and, in particular, card payment instruments'.
However, cash and other paper-based payment instruments are still being largely used
by consumers in most developed countries. Card issuers have incurred substantial costs
to launch incentive programs to stimulate payments with debit and credit cards,
presumably assuming that these rewards would significantly increase the use of these
cards based on standard comparisons’. However, card issuers are facing a great
uncertainty on how to allocate the resources to make the incentive programs as effective
as desired. On a microeconomic basis, little is known on how to encourage consumers
to increase the use of debit and credit cards. Thus, understanding how rewards programs
affect consumers preferences for payment instruments has become a key strategic
question in the financial industry®. This limited knowledge is, at least partialy, due to
the lack of comprehensive microeconomic data on consumers preferences towards
payment instruments and on the related role of incentive-related mechanisms.”

The main goal of this paper is to empirically examine both the effects of
incentive programs on payment preferences and the impact on the substitution of cash
by cards. The contributions of this study are twofold: i) thisis the first empirical study

considering different types of rewards to estimate the relative impact of these rewards

! Humphrey et al. (2001,.2003) estimate that "if a country moves from a wholly paper-based payment
system to close to an al electronic system, it may save 1% or more of its annual GDP once transaction
costs are absorbed". Similar benefits have been estimated for Spain in Carb6 et al. (2003).

% For example, yearly average purchases with a standard Visa card (with no access to incentive programs)
in the US are $5,200, while yearly average purchases with VISA cards incorporating reward programs are
$26,100 (Levitin, 2008)

3 Levitin (2008) notes that cards incorporating any type of reward in the U.S have risen from less than
25% of total cardsin 2001 to nearly 60% in 2005. Two-thirds of all US cardholders had areward card in
2005 and 80% of credit card transactionsin 2005 were made with rewards cards.

* Most of the previous studies on the choice of payment instruments have been based on aggregate
household surveys offering limited information on attitudes towards cards and no information on the role
of incentives. See, for example, Kennickell and Kwast (1997) Carow and Staten (1999), Stavins (2001),
Hayashi and Klee (2003) and Zinman (2009).
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on the preferences for cards relative to cash; ii) it offers an estimation of the aggregate
economic impact of reward programs on the use of cards across merchant activities. In
order to address these goals, this paper uses unique survey data to investigate how
incentive programs change cardholder preferences combining demand and
comprehensive information on rewards programs across different merchant activities.
The paper is structured as follows. The main theoretica and empirica
contributions on the role of rewards programs and, in particular, the relevance of these
programs in the payment cards market are addressed in Section 2 along with the main
hypotheses of this study. An econometric model of rational consumer choice is
presented as the main empirical framework in section 3. Data and the specific
estimation methodology are explored in section 4. In section 5, we estimate binomial
logit models of card (vs. cash) usage for different types of merchant activities. Using the
main estimates of logit models as an input, section 6 offers simulations on the expected
shifts from cash to cards by cardholders when incentive programs are applied. These
simulations help us evaluate the economic impact of the rewards programs. The paper

ends with a brief summary of the main conclusionsin section 7.

2. Background and hypotheses

As prior research and common wisdom suggest, consumers are tempted by suggested
benefits and rewards. Most studies on the role of rewards programs for genera
purchases (not specifically for card purchases) have been undertaken from a behavioral
perspective using laboratory or survey evidence. The assumption that many consumers
are sensitive to the influence of promotions and rewards is dependent on the relationship
between the persuasion quality of these incentives and the way consumers cope with

these persuasion attempts as suggested in largely known contributions in this area such
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as, inter alia, Kahneman and Tverski (1979) or Hines and Thaer (1995). These
relationships, however, become more complex when incentives are related to the
adoption of atechnology itself and when consumers knowledge on the product and the
incentives are diverse (Friestad and Wright, 1994). This is likely the case of card
payment instruments.

Most of these behavioral studies have shown significantly large and positive
effects of incentive programs (reward points, discounts, and cash-back) for general
purchases (Hsee et al., 2003). Rewards in certain products have also been shown to
produce spillover effects in other related products, a result that also may pose important
implications for the election between paper-based and card-based payment instruments.
In particular, Heilman et al. (2002) show that when consumers are provided with
unexpected cents-off coupons for the purchase of one product in a store they do not only
increase demand for that single item but also enhance spending overall. Similarly,
Janakiraman et al. (2006) examined how unexpected changes in the marketing mix of
one product in a retail setting can influence demand for other, unrelated items. Where
incentive programs were understood as a strategic variable in the marketing mix, the
consumer response to both positive and negative changes in either the price or quality of
a given product was such that positive changes increased total spending on other items
and negative changes reduced it.

Among these behavioral studies, there is only few dealing with preferences
towards cards, although none of them particularly examine the role of incentive
programs in card payments. Some early research in the area of consumer behavior
aready offered intriguing findings for card payments. In particular, Feinberg (1986) and
Soman (2001) use survey data on consumer transactions to compare the spending of

consumers who paid with credit cards with those who used cash or checks, and they
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find that the former spend more. These studies also find that consumers are more likely
to use credit cards to purchase durable products rather than short-lived products,
suggesting that preferences for payment instruments differ significantly across merchant
activities. These studies also suggest that the choice of a payment mechanism is often
driven by simpler considerations like convenience, acceptability, accessibility and habit.

In the banking literature, however, although some studies have examined
preferences towards payment cards, most of them have not referred to rewards
programs. Gross and Souleles (2002a and 2002b) have shown that consumers
preferences towards cards are not linear and they may vary considerably when
contractual conditions (such interest rates, repayment schemes or rewards programs)
change. In the case of credit cards, these changes in contractual conditions may well
explain the stickiness of the use of credit cards to interest rates (Ausubel, 1991; Caem
and Mester, 1995). These contractual conditions have been also shown to modify the
rationality of the use of cards (Brito and Hartley, 1995). Carow and Staten (1999)
estimate the probability of using debit cards, credit cards, and cash for gasoline
purchases in relation to demographic and economic characteristics of the consumers.
The results show that consumers are more likely to use cash when they are middle age
and have lower levels of schooling, lower income and hold less credit cards. Kennickell
and Kwast (1997) analyze the influence of demographic characteristics on the
likelihood of electronic payment instrument usage. These studies find that consumer-
level variables such as schooling or financial wealth increase the likelihood of electronic
payment instrument usage. As shown by Chakravorti and Roson (2004) from a
theoretical standpoint some of the benefits provided in card networks for different
consumers and merchants may be related to incentive programs provided by different

issuer banks. Similarly, Arango and Taylor (2006) found that aggressive competition in

(}
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the credit card industry in Canada has meant that consumers actually pay zero or even
negative transaction fees through rewards, discounts and other programs. These authors
suggest that the purpose of these incentives is to encourage consumer spending and
increase card issuer revenue in the form of finance charges and interchange fees. Other
recent empirical studies have also explored consumer preferences towards payment
instruments using surveys on household finances (Hayashi and Klee, 2003; Mester,
2003; Klee, 2006; Rysman, 2007 and Zinman, 2008). These surveys generally have
information on household income, assets and demographics, which are found to be good
predictors of the preferences for different payment instruments. To our knowledge, only
Ching and Hayashi (2008) identify some general effects of rewards on consumer choice
of payment instruments. They find that consumers with credit card rewards use credit
cards more intensively than those without rewards.

Our main empirical hypothesis is that rewards programs may significantly affect
the use of cards relative to other payment instruments. We also hypothesize that the
effects of these rewards may vary across merchant activities and on the type of incentive
applied. Unlike Ching and Hayashi (2008) -which only identify cardholders using cards
with and without rewards- we provide information on the type of rewards, the relative
impact of these rewards on the preferences for cards relative to paper-based instruments
and the aggregate economic impact of the effects of reward programs across merchant

activities.

3. An Econometric Model of Rational Consumer Choice

In order to place our hypotheses, the genera empirical framework is based on
hedonic models of demand in markets with differentiated products (Lancaster, 1971 and
McFadden, 1974). These models alow for heterogeneous preferences for card usage

relative to other payment instruments based on their comparative attributes. Consumers
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have two options for payment: i) paper-based payment instruments (cash)® and ii)
electronic-based payment instruments (e.g. credit or debit card). Our behavioral model
of consumers' choice incorporates cards incentive programs to the standard consumer
characteristics and consumer perceptions. Considering this set of variables, the model
assumes that cardholders will use at the checkout the payment instrument (cash or
cards) with ahigher utility:

Vik =7 X+ BZ; +9C;; +6G,

Vi=1..,m

1
Vj=1..,n @
vk =1,...r

Where V, is the consumer i's utility of using the payment instrument j considering a
set of k variables showing consumer’s perceptions. The vector x; includes a set of
cardholders characteristics, Z;is a vector of attri butes® of the payment instrument j that
can be observed by consumer i. The vector C; controls if the payment instrument j used

by the consumer i incorporates any type of incentive program. Finaly, vector G,

includes variables showing consumer's perceptions that could affect payment behavior

at the checkout. y, 8,¢.,0 arethe parameters to be estimated .

The random utility theory (McFadden, 1974; ,Domencich and McFadden, 1975
and Louviere et al., 2000) assumes that one part of the utility function is deterministic in
each of theindividual utility functions. This portion of the utility function is known with
certainty by the consumer who takes a decision. A second part of the utility function

embodies a random component that groups measurement errors and non-observable

® According to the Blue Book of Payments of the FEuropean Centrd Bank

(http://sdw.ech.europa.eu/browse.do?node=2745), only 4.2% of all retail payment transactionsin Spainin
2005 were undertaken with checks and they are mostly employed in real estate purchase contracts and not
for payment transactions at the point of sale.

® Similar to Ching and Hayashi (2008), this type of data allows us to control for unobserved consumer
heterogeneity that could lead to considerable biasin estimates of the effect of rewards programs.
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attributes of the consumers decisions. Additionally, the error term in the econometric
specification is assumed to be jointly distributed according to the extreme value
distribution. With these ingredients, the specification of consumer utility i is:
Uijk =Vijk +é&y = 7 X, +,6’Zij +¢Cij +0G, + & 2
A latent dichotomous variable y;, is also added and takes the value "1" if the

cardholder i uses the payment instrument j (cards) given a set of k variables showing
consumer’s perceptions, and zero otherwise. Hence, the probability that an individual
chooses a certain payment alternative j is the probability that this alternative offers
higher utility to the cardholder:

Uijk(yijk =1 Xi’zij’Cij’Gk) 2ink(yiwk =0, Xi’ZiW’CiW’Gk) 3)
Vj#W

The estimation method is alogit model with the following specification:

Yik = f(xi’zij Ci

CH R 4)

In equation (4) consumers choose the payment instrument that they prefer for every
type of transaction and that offers them the higher utility, given a set of preferences and
the role of incentive programs. We assume that consumers have access to al payment

options.

4. Data and estimation methodology
4.1 L ogit estimation procedure
In order to analyse consumers’ preferences for payment instruments and the role of
incentive programs, equation (4) is estimated as a binary mixed logit model. The mixed
logit model combines a multinomial logit (characteristics of the cardholdersin our case)
and a conditional logit (characteristics of the preferences for the payment instrument in

our case). Since the empirical analysis basically compares (debit and credit) cards with
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cash transactions, the respective probabilities of usage add up to one for any given
transaction. A mixed logit regression anaysis isolates the effects of the individual
characteristics and incentive programs on the use of payment instruments (cards versus
cash), when other factors are held constant. The dependent (binomial) variable shows
whether a consumer uses a payment card or cash at different types of merchant outlets.
In the case of payment cards we also control whether cardholders enjoy any type of
rewards. Equation (4) is aso estimated for different merchant activities and for each
payment instrument separately.

According to the logit model the probability that a consumer prefers cards to

cash (y, =1) isgiven by the following non-linear function:

P(y, =1|x.) =exp(a + X)) [(1+exp(a + SX)) (5)
The logit model fits the best possible curve to the data, given this functional form and
higher values of « and f correspond to higher success probabilities. In order to interpret
the results appropriately, the logit results are presented in terms of marginal effects’,

which are computed as 0 Pr(y, =1|x)/ox; , where Pr(y, =1| x)is the probability of using
the given electronic payment instrument given the changes observed in variablex; . Our

specification includes two main sets of explanatory variables. The first set corresponds
to consumer characteristics: income, age, education, sex, members of the household that
financially contribute to household expenditures, frequency of the use of a car, travel
frequency and population of the territorial area where the consumer lives. The second
set includes card-specific attributes. the availability of debit and/or credit rewards
programs; the type of rewards (discounts, points, gifts and cash-back) and the attributes

of the payment instruments that determine consumer preferences towards these

" The marginal effects for one variable are estimated holding the rest of the variables constant at their
mean values.
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instruments (convenience®, habits, control of domestic expenditure,...). A critical
control in the second group is the easiness and availability of cash withdrawal delivery
channels (ATMs) as well as the acceptance of the card at the point of sale (POS) by
merchants. The decision on whether to use cash or cards is conditional on the
availability cash delivery channels. As noted by Saloner and Shepard (1995), the lower
the geographic dispersion of ATMs (POS) the greater the benefits to cardholders
wishing to use cash (cards), who are able to access ATMs (POS) in a wide variety of
locations. We also include regional dummies as controls for the geographical location of

the cardholders. All the variables are defined in the Appendix.

4.2 Data and main variables

In order to study, we rely on survey evidence obtained from a set responses to a 2005
national survey of 2,961 individuals using cards’ The individuals were asked 150
guestions on the use of three payment instruments: debit cards, credit cards and cash.
The survey includes information on consumers demographic characteristics, payment
behavior, self-reported payment preferences, attitudes towards incentive programs, and
frequency of use of the different payment methods by merchant sector and perceptions
on comparable attributes of the different payment methods (comfort, convenience,

speed, safety, etc.).
The responses were coded as binary-choice variables taking the value 1 if the
answer was "yes"' and O if the answer was "no". Table 1 provides a statistical summary
of the variables included in the empirica anaysis including both consumer

characteristics and attitudes toward the different payment instruments. As for the

8 Convenience incorporates a group of questions in the survey where consumers expressed their
perceptions on the price of cards vs. cash. Therefore, attitudes towards payment instruments based upon
cost perceptions are controlled for.

° This survey was undertaken by one of the major card networks in Spain, Euro6000 (which in 2005
represented a 39% of al card transactions at the point of salein Spain).
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different type of rewards considered and their relative importance, Table 2 shows that
30.6% of cardholders in the sample receive discounts, 42.45 % receive points, 7.23%
receive gifts and 10.64 % receive cash-back. Approximately 16.1% of consumers
receive points from debit cards only; 10.6% of consumers receive cash-back; and
11.48% of consumers receive discounts from debit cards only, 34.11% of cardholders
which use only debit cards with some type of incentive program while 56.81 % of credit
cardholders enjoy some type of reward.

Our data also contains information on consumers preferences towards payment
instruments across merchant activities. Heterogeneity of the preferences across these
activities may also determine the relevance of undertaking the analysis using a
breakdown by merchant sector. Figure 1 shows the share of different payment
instruments across merchant activities in 2005 according to the survey data’®. The
percentages are based on the preferences expressed by every respondent. Merchant
customers mainly use cash in grocery stores (92.3%), supermarkets (58.0%), gas
stations (54.0%), restaurants (74.1%) and parking/toll ways (86.4%). However, cards
are the preferred method of payment in department stores (70.9%) and hotels and travel
(55.3%). There is an intuitive and anecdotal explanation for these differences. In
particular, there are merchant sectors (e.g. grocery stores) in which due to idiosyncratic
reasons and to the (usually small) size of transactions, the acceptance of card payments
is very low. There are other groups (e.g. department stores) where the use of cards is
widespread. Finally, there is another group in between where both cards and cash may
be alternatively used (e.g. supermarkets, gas stations, restaurants, hotels and travel) and,
therefore, consumer preferences may play a more significant role on the choice of the

payment instrument than other idiosyncratic reasons. Considering the heterogeneity

19 |n the case of cards, the percentage values shown in Figure 1 exclusively correspond to cards provided
by bank issuers and not those provided by certain merchants such as department stores.
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across sectors, it seems to be relevant to exploit this information in our sample and to
quantify the total impact of incentive programs on the use of cards across different

merchant outlets.

5. Incentive Programs and consumer payment preferences: Logit results

There are two set of logit results. The first refers to the estimations for al sectors and
the effects of rewards programs overall (without distinguishing the type or reward or the
merchant activity). The second set of results summarizes the main coefficients of the
rewards parameters when the estimations are undertaken for different type of merchant
activities and/or different type of rewards program.

Table 3 shows the results for all sectors and distinguishing between all
cardholders, credit and debit cardholders. These results show the effects of enjoying
rewards programs no matter the type of reward. Marginal effects for unit increase in x
are shown as "m.e" in the tables. All coefficients related to the role of incentive
programs are positive and significant and exhibit one of the highest marginal effects on
the probability of using a card instead of cash for consumption purposes. In particular,
cardholders enjoying rewards programs may increase the probability of using cards
(relative to cash) by 3.8%. This margina effect, however, isfound to be larger for debit
cardholders (5.0%) that for credit cardholders (2.1%).

Among demographic characteristics, age is negatively and significantly related
to the use of cards relative to cash, showing an average margina effect of 6.9%. The
square of the log age variable is significant and positive and suggests that the
relationship between age and the use of cards reaches a maximum and then turn to be
negative (lower use of cash for the older cardholders). Similarly, the level of schooling

Is positively and significantly related to the use of debit cards. In particular, debit
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cardholders with university studies present a marginal effect of 5.9% on the probability
of using cards relative to cash.

The use of cars and the frequency of travel also have a positive and significant
impact on the probability of using cards (1.5% and 0.5%, respectively). Thisis also the
case of cardholders living in the larger cities in terms of population (Madrid and
Barcelona) where the marginal effect on the probability of using cards relative to cash
increases by 2.2%.

As for the characteristics of the payment instruments, the control of domestic
spending (variable P2_T) isfound to be negatively and significantly related to the use of
cards (-0.6%). This effect seems to be higher for debit cardholders (-1.4%) than for
credit cardholders (-0.2%). Similarly, habits (variable P4_T) also reduce the probability
of using cards relative to cash for consumption purposes (-1.4%) and this effect is again
found to be larger in absolute terms for debit cardholders (-2.5%) than for credit
cardholders (-0.6%). As expected, the easiness of using ATMs (variable P5_T) is found
to be negatively and significantly related to the probability of using cards relative to
cash while the acceptance of the card (variable P6_T) at the point of sale is positively
and significantly related to the use of cards with the marginal effects being -0.4% and
0.4%, respectively.

Table 4 shows the logit results distinguishing different types of incentive
programs and/or merchant activities. In this second set of estimations, only the
parameters corresponding to rewards programs are shown. The rest of the parameters
are not shown for simplicity although they are in line with those obtained in the baseline

estimations shown in Table 3'%. Panel A in Table 4 shows the effects of the different

1 The full estimations are available upon request. Overall, the results by merchant activities confirm that
card usage (relative to cash) appears to be mainly determined by incentive programs, age, education and,
to a lesser extent, by sex and geographical variables (such as population or regional dummies).
Interestingly, cardholders with an irregular source of income are more inclined to use cards. These results
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type of rewards programs for all cardholders, debit cardholders and credit cardholders.
Discounts, points and cash-back are generally found to have a positive and significant
effect on the use of cards relative to cash while gifts are not significant. Cash-back
incentives exhibit the higher marginal effect (4.1%) being larger for debit cardholders
(3.9%) than for credit cardholders (3.5%). The differences in the effect of rewards
between debit and credit cardholders are even larger in the case of discounts (3.4% for
debit and 0.2% for credit) and points (2.5% for debit and 1.5% for credit).

Panel B shows the average effect of rewards (without distinguishing the type of
reward) by merchant activity. Rewards are found to affect preferences for cards (relative
to cash) for consumption purposes in 6 out of the 8 sectors considered. In particular, the
breakdown by sector permits to identify a high positive and significant effect of rewards
of card usage in department stores (8.5%), hotels and travel (6.9%), supermarkets
(6.7%), gas stations (4.5%), restaurants (3.4%) and boutiques (3.1%).

Panel C shows the effects of the different type of rewards by merchant activities.
These results confirm that cash-back appears to be the most effective incentive to foster
the use of cards relative to cash. In particular, the marginal effects of cash-back are
found to be positive and significant in supermarkets (6.4%), department stores (7.0%),
boutiques (1.1%), gas stations (0.9%) and parking and tolls (3.7%). Similarly, discounts
exhibit a positive and significant marginal effect on the probability of using cards in
department stores (5.0%), gas stations (1.1%) and hotels and travel (6.2%) while point
have a positive and significant marginal effect on department stores (4.0%), gas stations
(6.2%) and restaurants (3.6%). However, no significant effect is found for gifts.

These estimations reveal that incentive programs have a high potential in

promoting the use of cards instead of cash for consumption purposes athough there are

are in line with those found by Kennickell and Kwast (1997), Carow and Staten (1999), and Stavins
(2001).
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significant differences depending on the type of reward and the merchant activity.
However, we also wonder what is the aggregate economic impact of these factors and,
in particular, a key unexplored issue: to what extent rewards program contribute to the

substitution of cards for cash in the economy.

6. Economic impact of theincentive programs

6.1 M ethodology

The economic impact of the substitution of cash by electronic payment
instruments has received substantial attention in studies considering the effects of new
technologies based on comparisons between users and non-users of the technology.
These studies have mainly relied on Baumol-Tobin models of the demand for currency
(e.g. Avery, 1986; Mulligan, 1997; Mulligan and Sala-i-Martin, 2000). Attanasio et a
(2002) have even considered the adoption of new transaction technologies on the
demand for currency and, in particular the effects of ATM transactions. In these models,
the effects of new technologies is based on comparisons between users and non-users of
the technology or simply introduced as a control variable. However, the economic
impact of the role of incentive programs in the demand for cash has not been yet
studied. In this section, we investigate the economic impact of incentive programs on
the use of payment instruments comparing the use of cards (relative to cash) between
cardholders enjoying any type or rewards and those without rewards. In order to
perform this analysis, the main ingredients are the predicted usage shares assigned to
cards relative to cash from previous logit estimations. The main am of this empirical
analysis is to extrapolate the sample estimations of the impact of rewards on cards vs.
card usage to i) specific groups of population: al cardholders, debit cardholders and

credit cardholders; and ii) eight different merchant sectors. We then need to compute the
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average shares for each one of these groups using a representative weighting factor
across these groups in Spain. According to logit estimations age seems to be an
appropriate discriminating factor and it is the only continuous variable within the set of
explanatory factors. To compute this average, we first compute the share of card usage
(relative to cash) for consumers of different ages year by year from 17 to 70 years old.
Secondly, we compare the (age) weighted average for reward receivers and non-reward
receivers'. Estimating card usage shares for both groups reveals to what extent reward
receivers use their payment cards relative to non-reward receivers. To analyze
differences between both types of consumers, the quantitative indicator Reward impact
(RI) is then computed as the difference between the weighted average of the card share
of cardholders with incentive programs and the weighted average of the card share of

cardholders without incentive programs.

=0 n=70
RI=>" weighted card share (with incentives), - > weighted card share (without incentives); (6)
L7

m=17
Only if RI>O0, the incentive programs will be useful tool to change the preferences of
consumers to increase payment cards usage relative to cash. We then examine the total

impact by merchant sectors (RIS)™:

4
RIS, =Y (RI; * share of reward i in sector j)

i=1
Vj=1,....8 (commercial sectors) (7)
Vj =1,....4 (incentive programs)

The RIS is dso estimated for different types of rewards across merchant sectors

(RIR)*:

12 The weights correspond to percentages of population in Spain using an age range from 18 to 70 years
(Source: Spanish Statistical Office, Instituto Nacional de Estadistica).

13 The weights correspond to the share of each type of incentive program in our sample.

4 The weight for each merchant sector corresponds to the percentage of this sector in the GDP (2005).
These values have been normalized by 1.
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8
RIR, = Z(RISij * GDP of merchant activity j over aggregate GDP)

j=1
Vj=1,...,8 (commercial sectors) (8)
Vi=1,...,4 (incentive programs)

Finally, we will estimate the total cash substitution effect (total impact) across

sectors and individuals as the sum of al the previous effects.

6.2 The effect of the incentive programs on cash substitution by merchant
sector (RIYS)

Table 5 shows the predicted share of card usage relative to cash across merchant
sectors for three different categories of cardholders (al cardholders, debit cardholders
and credit cardholders). As expected, the average use of cards relative to cash appears to
be larger for cardholders holding cards with incentive programs. Debit and credit
cardholders buying at department stores that may benefit from points, gifts and cash-
back exhibit a significantly higher use of cards, with the RI indicator being 3.7%, 4.9%
and 6.8%, respectively. Mean-difference tests reveal that differences across type of
rewards are statistically significant at 5% level (not shown for simplicity). Other groups
showing a high economic impact of rewards on cards vs. cash are cardholders buying at
gas stations where they can benefit from discounts and cash-back (11.2% and 9.3%) as
well as debit cardholders paying at gas stations where they can potentially benefit from
cash-back options (13.5%). The differences across these sectors and type of rewards are
also found to be statistically significant at 5% level according to mean-difference tests.

Table 5 also shows that the effect of rewards on the use of cards also varies
depending on the type of rewards and depending on the type of card employed. As for
the aggregate effect of rewards by sector (RIS) and type of card, the positive effect of

rewards on the usage of cards relative to cash is found for all merchant activities and for
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debit and credit cardholders with the only exceptions of both debit and credit

cardholders buying at grocery stores and supermarkets'.

6.3 The impact of rewards programs by type of reward and sectors:
controlling for merchant’ s acceptance

The choice of a payment instrument for consumption purposes is highly
dependent on the type of merchant where the consumer is shopping as we aready have
shown in Figure 1. The effects of rewards on the choice and usage of a payment
instrument in certain merchant sectors may be idiosyncratically conditional on
merchant’s acceptance (Whitesell, 1992; Locke, 2007, Amromin and Chakravorti,
2008). Table 6 analyzes the impact of both the type of rewards and the type of card for
three different groups of sectors depending on merchant’s acceptance™. Grocery stores
and parking and tolls are considered in group 1 with very low use of cards due to
merchant acceptance and related idiosyncratic reasons such as the small value of
payments in those stores. Supermarkets, boutiqgues and clothing, gas stations,
restaurants, hotels and travel and leisure are jointly considered in group 2. This is
potentially the benchmark group since both cash and cards are generally accepted by
merchants and, therefore, preferences may play a more significant role in the choice of
the payment instrument. Finally, group 3 incorporates department stores and superstores
where card payments are typically far more frequent than cash, mainly as a consequence

of the larger size of transactions.’

> A possible explanation for this unexpected result is that some big supermarkets issue their own cards
and rewards programs. These cards are not included in our survey.

'8 This classification is in line with similar merchant sector groups employed by the Bank of Spain
Payment Systems' Division with the correspondence being (Bank of Spain classification in parentheses)
as follows: grocery stores (chemists, drugstores, retailers and low-value categories), parking and tolls
(toll-highways), supermarkets (supermarkets), boutiques and clothing (jewellery), gas stations (petrol
stations), restaurants (restaurants), hotels and travel and leisure (hotels, travel agencies, transportation, car
rental, casinos and entertainment), department stores and superstores (large supermarkets).

Y There may also be idiosyncratic reasons in group 3 since these types of merchants very often offer
"express' or "fast" tracks for card users at the checkout.
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As shown in Table 6, the impact of rewards is 8.7% and 8.6% for cardholders
enjoying rewards programs in groups 2 and 3, respectively. The differences between
both groups are not found to be statistically significant according to mean-difference
tests (not shown). However, as expected, the impact is considerably lower (1.4%) in
merchant sectors under group 1 and the differences with the other two groups are found
to be statistically significant. The results also show differences in the behavior of debit
and credit cardholder across sectors. The impact of rewards seems to be considerably
higher for debit cardholders than for credit cardholders and, in particular, in groups 3
where cardholders enjoying rewards programs and using debit may increase their use of
cards relative to cash by 11.1% while credit cardholders would increase their use by
6.0%, the differences being statistically significant between both types of cardholders.

As for the type of rewards, cash-backs, points and discounts are found to exert,
on average, a positive influence on card usage relative to cash. Gifts exhibit a more
limited impact on the use of cards relative to cash being even negative for cardholders
making transactions at merchant outlets in group 1. The highest positive impact
corresponds to cash-back, ranging from 3.4% in group 1 to 6.8% in group 3. Again,
rewards are found to be, on average, more effective in substituting cash by cards for
debit cardholders than for credit cardholders.

We also quantify the monetary value of the total impact of rewards in the
substitution of cash transactions by card transactions. Based on 100 transactions with
card or cash'®, we can observe that credit cardholders with rewards make 8.4
transactions more than those who do not receive those incentives. In the case of debit
cards, we observe that cardholders with rewards make 7.3 transactions more than those

without rewards. In terms of volume, debit cardholders with rewards increase the value

8 We analyze only group 2 since it represents the merchant’ sectors where both cash and card
transactions are very frequent. The other two groups (group 1 and group 3) show a clear preference for
just one payment method.
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of purchases by 326.9 Euros for every 100 transactions they make. In the case of credit
cards, thisvalue of extrasalesis 531.1 Euros. These higher sales and potential merchant
profits appear to be far higher than the cost estimates of the reward programs per

transaction shown in other related studies'®.

7. Conclusions

The substitution of cash by card (and other electronic) payments represent one of
the main goals of both economic planners and financial industry participants since this
transition may imply significant private and socia benefits. From a card issuer
perspective, the main strategic way to promote the use of cards has been offering
rewards programs. However, little is known on the effectiveness of these programs in
promoting card usage relative to paper-based payment instruments. This paper offers
novel evidence on the impact of card rewards programs on the preferences for the use of
cards relative to cash. To undertake this analysis, we perform several empirical tests
using a unique survey of consumers preferences for payment instruments in Spain. We
isolate the effect of rewards from the usual set of demographic and behavioural
variables employed in most previous studies. As far as the demographic and behavioural
characteristics are concerned, our results are mostly in line with the existing literature.
However, we show that rewards programs can also significantly affect the preferences
for cards relative to cash payments and that the marginal effect of these programsis the
higher among the posited set of explanatory factors. Importantly, the effects of these
rewards vary significantly among merchant sectors. Our results also show that the
impact of rewards on card usage is higher for debit cardholders that for credit

cardholders.

¥ The industry study by Carbo-Valverde et. al. (2009) shows that the average cost of reward programs
per 100 transactionsis 0,65 Euros for debit cards and 1,86 Euros for credit cardsin Spain.
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Our results may have important implications for both policymakers and card
issuers. The former will have to have a closer look at the structure of incentives in the
payment industry and the path of substitution of cash by card payments assigning the
proper weights to demographic, business and behavioural factors to accurately develop
new policies to increase the rate of substitution of cash by cards which, in many
countries, is being slower than expected. At the same time, the large expenses that card
issuers undertake on incentive programs need to be confronted with the effectiveness of
the different rewards programs on card usage (relative to cash) across merchant
activities. Therefore, more research is needed on the evaluation of the effectiveness of
rewards programs and on the proper way to stimulate card payments both from the

public and the private side.
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APPENDI X: Description of main survey variables

Dependent variable:

- P*(TYPE OF COMMERCIAL OUTLET): Equals 1 if the cardholder usually pays
with payment cards (with or without incentive programs) and 0 if the cardholder usually
pays with cash. This variable was computed for each type of merchant activities. Our
database allows us to control among eight types of merchant activities: Grocery stores
(psmall), Supermarkets (psuper), Department stores and superstores, etc. (pbig),
Boutiques of clothes and shoes (pboutiques), gas stations (pgas), Restaurants (prestau),
Parking and tolls (pparking) and Hotels and travel (photel).

Consumer features:

- INCOME: Equals 1 if the cardholder has a regular source of income and O
otherwise.

- AGE: The respondent’ s age. In the estimations, we employ the logarithm of squared
age to capture non-linearities.

- EDUCATION: Equas 1 if the respondent has less than elementary school
education, 2 if the respondent has completed elementary school, 3 if the respondent has
a high school degree, 4 if the respondent has a technical degree, 5 if the respondent has
a college degree, 6 if the respondent has not finished the university studies and 7 if the
respondent has a university degree.

- SEX: Equals 1 if the respondent ismale, O if female.

- SOURCEFIN: Number of members of the household that financially contribute to
household expenditures.

- CARUSE: Equals 1 if the cardholder drives three or more times per week and O
otherwise.

- TRAVEL: Equas 0 if the respondent travels outside of hisher place of residence
less than once every 3 months, 1 if he/she travels 1 or more times every 3 months, 2 if
he/she travels once or twice amonth and 3 if the respondent travels every week.

- SIZE_PLACE: It takes five values according to the population of the respondent’s
place of residence: 1 if population is lower than 10,000 inhabitants, 2 if the population
ranges between 10,001 and 50,000 inhabitants, 3 for the range 50,001 to 200,000
inhabitants, 4 if population is higher than 200,000 inhabitants and 5 in the cases of
Madrid and Barcelona

Rewards and types of rewards programs:

REWARDS: Equals 1 if the payment card offers any of the abovementioned
incentive programs and 0 otherwise. There are also four variables showing the specific
type of rewards that the cardholders may (or may not) enjoy:

a. DISCOUNTS: Equals 1 if the payment card provides cardholders with discounts
on card purchases.

b. POINTS: Equals 1 if the payment card offers points to get extra products or
services.
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c. GIFTS: Equas 1if the card provides cardholders with direct gifts on card
purchases.

d. CASH-BACK: Equals 1 if the card provides cardholders with cash-back on card
purchases.

Perceptions towards payment instruments:

- REGARDING PAYMENT CARDS (AMONG CARDHOLDERS WHO PREFER
TO PAY WITH CARDS): The next options range from 1 (nothing) to 5 (a lot) the
degree to which customers value certain characteristics in order to pay with cards
instead of cash:

P1 E. A quick, smple and easy payment instrument (payment card).
. Convenience.
. It is possible to have money available anywhere.

PA_E. Habits.

P5_E. Payment cards offer control of domestic spending.

P6_E. Payment cards give the possibility of buying goods in the event of liquidity
restrictions (differed payments).

P7_E. They alow expensive purchases avoiding the need to carry alot of currency in
the pocket.

P2 E
P3 E

- REGARDING CASH PAYMENTS (AMONG CARDHOLDERS WHO PREFER
TO PAY WITH CASH): The next options quantify from 1 (nothing) to 5 (a lot) the
degree to which customers value certain characteristics in order to pay with cash instead
of cards:

P1 T. A quick, simple and easy payment instrument (cash).
. Cash payments offer good control of domestic spending.
. To avoid unnecessary expenses.
P4 _T. Habits.
P5 T. Itisvery easy to withdraw money in ATM’s.
P6_T. Most of the commercial establishments where the respondent usually shops do
not accept payment cards.

P7_T. Generaly the prices of the items purchased are small.

P2 T
P3T

Reqgional control variables:

- CCAA: It ranges 1 to 17 controlling for the region where the cardholder lives:
Andalusia (1), Aragon (2), the Canary Islands (3), Cantabria (4), Castille and Leon (5),
Cadtille-La Mancha (6), Catalonia (7), Madrid (8), Navarra (9), Comunidad Vaenciana
(10), Extremadura (11), Galicia (12), the Baearic Islands (13), La Rioja (14), The
Basque Country (15), Asturias (16) and Murcia (17).
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Table 1. Survey variables: summary statistics
Variable Mean Std. Dev.
Psmall 0,08 0,27
Psuper 0,42 0,49
Pbig 0,71 0,45
pboutiques 0,58 0,49
pgas 0,46 0,50
prestau 0,26 0,44
pparking 0,14 0,34
photel 0,55 0,50
disc 0,31 0,46
points 0,42 0,49
gifts 0,07 0,26
cash-back 0,11 0,31
income 0,93 0,25
Age 41,26 14,20
LAgesq 7,31 0,72
educ 3,81 1,90
sex 0,48 0,50
sourcefin 1,77 0,85
caruse 0,69 0,46
travel 1,70 1,20
sizeplace 2,35 1,21
P1_E 1,85 2,18
P2_E 2,01 2,32
P3_E 1,94 2,26
P4 E 1,60 1,96
P5_E 1,53 1,94
P6_E 1,69 2,08
P7_E 1,93 2,26
P1T 2,30 2,20
P2_T 2,25 2,18
P3_T 2,17 2,15
P4_T 2,25 2,19
P5_T 2,22 2,17
P6_T 1,51 1,70
P7_ T 2,18 2,16
LATMSQ 2,39 0,96
ccaa 7,51 4,54
Note: The definition of the variablesis shown in the Appendix.
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Table 6. Aggregate rewardsimpact indicator by groups and type of rewards

RIR TOTAL IMPACT

DISCOUNTS POINTS|GIFTS|CASH-BACK| OF REWARDS
Group 1 0.006 0.015 |-0.018 0.034 0.014
All cardholders Group 2 0.070 0.045 [0.036 0.059 0.087
Group 3 0.048 0.037 |0.050 0.068 0.086
Group 1 -0.010 0.035 |-0.019 0.013 0.014
Debit cardholders| Group 2 0.044 0.040 [0.062 0.087 0.073
Group 3 0.084 0.043 |0.082 0.069 0.111
Group 1 0.019 -0.004 |-0.013 0.035 0.009
Credit cardholders| Group 2 0.080 0.041 |0.023 0.038 0.084
Group 3 0.019 0.028 |0.025 0.066 0.060

Group 1: grocery stores and parking and tolls

Group 2: supermarkets, boutiques and clothing, gas stations, restaurants, hotels and travel and leisure

Group 3: department stores and superstores

Note: The weight for each merchant sector corresponds to the percentage of this sector in the GDP (2005):
grocery stores (.002%), supermarkets (0.049%), Department stores (0.445%), boutiques (0.033%), gas stations
(0.265%), restaurants (0.099%), parking and tolls (0.023%), hotels and travel (0.083%). These values have been

normalized by 1 in each group.
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