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Abstract 

Globally, consumption of Fruit and Vegetables (F&V) remains below nutritional guidelines. With retailers accounting for a large portion 
of F&V sales, marketing can be key to increase F&V consumption at household level. However, a key challenge is the design of strategies 
that benefit retailers, e.g., improving loyalty, whilst promoting societal goals. This study evaluates a points-plus-cash loyalty program where 
participants received points by purchasing selected F&V, redeemable against a reward (plush toys in the shape of F&V). We estimate the 
impact of the program by comparing expenditures in several categories before, during, and after the promotional period, across two different 
years, and comparing consumers who redeemed a reward and those who did not. We use loyalty card data from a Croatian retailer, containing 
food expenditure in five categories for 268,359 consumers, over 27 weeks for 2 years. We find that the loyalty program increased F&V 

expenditures at the focal retailer during the promotional period. However, the increase was only for reward-redeemers, for whom the program 

increased expenditures in F&V as well as in other food categories. This effect persisted – at a declining rate – after the program stopped. 
Exposure only had a limited effect during the campaign, leading to a reduction in expenditure after the promotional period. Results indicate 
that a loyalty program promoting sales of F&V can create win-win benefits to both society and the retailer: it increases expenditures on 
healthy foods (F&V), while improving overall loyalty (i.e., expenditures) to the retailer amongst motivated consumers. 
© 2023 The Author(s). Published by Elsevier Inc. on behalf of New York University. 
This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 

Keywords: Loyalty program; Cross-category effects; Food marketing; Consumer expenditures; Sustainable retailing; Fruit and vegetables. 
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Introduction 

Loyalty programs have become ubiquitous in retail en- 
ironments ( Bombaij and Dekimpe 2019 ; Dorotic, Verhoef, 
ok, and Bijmolt 2014 ; Kopalle et al. 2012 ; Lal and Bell 
003 ; Lewis 2004 ; Mauri 2003 ; Sharp and Sharp 1997 ; 
tourm, Bradlow, and Fader 2015 ; Stourm et al. 2020 ; 
aylor and Neslin 2005 ). Such programs allow consumers 

o earn points through their purchases at a focal retailer or 
he retailer’s partners ( Bijmolt, Dorotic, and Verhoef 2011 ; 
lattberg, Kim, and Neslin 2008 ), with rewards accessible 
fter reaching a certain threshold (e.g., a free coffee after 
urchasing nine; a free upgrade when flying more than 5000 
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iles with the same airline). Through these programs, retail- 
rs can improve customer loyalty in competitive environments 
y providing incentives for repeat custom, increasing the re- 
ailer’s share of wallet ( Meyer-Waarden 2007 ). Consequently, 
 key feature of these programs is the ability to create loyalty 

etween the retailer and the consumer, which translates into 

n increase in patronage and sales ( Liu 2007 ; Liu and Yang 

009 ; Meyer-Waarden 2007 ). 
Increasingly, loyalty programs are used to encourage 

ifestyle choices, promoting products linked to personal or so- 
ietal improvements ( Kekes-Szabo 2021 ; Stourm et al. 2020 ; 
ise Marketeer 2022 ). For instance, the insurance company 

itality promotes the linkage of an activity tracker to user 
ccounts, rewarding any detected physical activity through 

oints as part of “Vitality status”; while Walgreens provide a 
ash bonus worth up to $2 if consumers successfully achieve 
ork University. This is an open access article under the CC BY license 
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hysical activity and lifestyle goals ( Kekes-Szabo 2021 ). 
ome companies also reward sustainability: for instance, the 
irline Quantas awards points to consumers who purchase car- 
on offsetting for their flights ( Stourm et al. 2020 ); H&M 

ward “conscious points” for purchases from their “con- 
cious” line, which consists of products made from 50% or 
ore sustainably-sourced materials (e.g., organic cotton), or 

or recycling clothes ( Kekes-Szabo 2021 ); while the skin- 
are brand Kiehl’s gives stamps for recycling empty con- 
ainers, rewarding the 10th stamp with a travel-sized prod- 
ct ( Garai 2022 ). In all these cases, retailers give consumers 
ard rewards that have a monetary equivalent, and a softer 
eward through the “warm glow” associated with the act of 
hopping morally or consciously. The hard reward increases 
upply costs or forgoes earnings for the retailer, making the 
chemes expensive to run. In the case of Vitality, the reward 

ay compensate e.g., through lower insurance payouts due 
o people being healthier; but in the other cases, the scheme 
s only profitable if it attracts new customers and increases 
oyalty, therefore leading to higher sales. 

In this article, we study a natural experiment with a loy- 
lty program promoting sales of Fruit and Vegetables (F&V) 
t a large supermarket chain in Croatia. Globally, an impor- 
ant current policy objective is to increase consumption of 
&V as part of a healthy diet ( Albani, Butler, Traill, and 

ennedy 2018 ; Bollinger et al. 2020 ; List, Samek, and Zhu 

015 ). Yet, F&V consumption is low in Western economies 
 Craveiro et al. 2021 ; Eurostat 2022 ); in Croatia specifically, 
nly 9.8% of consumers eat 5 portions of F&V per day 

1 

 Eurostat 2022 ). Previous research proposed increasing F&V 

onsumption through discounted prices (50% off total F&V 

xpenditures in Polacsek et al. 2018 ), monetary rewards ($1 

eward when buying 5 + cups of F&V in List, Samek, and 

hu 2015 ; or 25% off when increasing spend on healthy 

ood by 5% in Schwartz et al. 2014 ), or nutrition labeling 

 Bollinger et al. 2020 ; Dubois et al. 2020 ). While discounts 
nd subsidies have proved effective in experiments, there is 
 need to upscale them to whole populations ( List 2022 ), 
ut the costs of implementing such interventions make them 

nattractive for retailers and policymakers; at the same time, 
he effect of nutritional labelling on food consumption is of- 
en weak ( Breck, Mijanovich, Weitzman, and Elbel 2017 ). 
onsequently, there is a need to identify alternative strategies 

o increase F&V consumption. The program presented in this 
rticle asked consumers to purchase selected F&V to accu- 
ulate points, which could be used jointly with money to 

edeem a reward, a soft toy shaped as a fruit or a vegetable, 
n a “points-plus-cash” loyalty program ( Montoya and Flores 
019 ). 

The aim of this study is to determine – and quantify –
he potential for loyalty programs to increase expenditures 
n healthy foods (F&V), while also exploring the impact of 
uch a program on consumer expenditures in other categories. 
1 The same source indicates that 61.7% of the population consumes be- 
ween 1-4 portions of F&V per day, and 25.8% consumes 0 portions per 
ay. 
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86
hile experimental and quasi-experimental research finds that 
etailers can play an important role in delivering large-scale 
hanges in consumer behavior ( Kanay et al. 2021 ; Pan- 
one et al. 2021a ; Stourm et al. 2020 ; Trewern et al. 2021 ),
he promotion of specific goods with societal benefits can be 
omplex and expensive for retailers. For instance, marketing 

romotions on F&V are rare, with UK estimates indicating 

hat less than 2% of food and drink advertising expenditure 
elating to F&V ( Dimbleby 2021 ). The limited use of promo- 
ions to stimulate sales of F&V can be explained by the finan- 
ial costs of such a campaign: promotion in store would not 
e paid by manufacturers, as customary for processed food 

ategories, and retailers would need to finance the campaign 

hemselves without any procurement income. Consequently, 
o be worthwhile to the retailer, a campaign promoting F&V 

eeds to generate a significant increase in sales which more 
han offsets the costs of the program. 

Loyalty programs could be an effective way to promote 
oods with societal benefits ( Stourm et al. 2020 ). A key 

eature of loyalty programs is their ability to strengthen 

onsumer-retailer relationships interactions, increasing shop- 
ing frequency, and facilitating the acquisition of new shop- 
ers ( Bijmolt, Dorotic, and Verhoef 2011 ; Bombaij and 

ekimpe 2019 ; Sharp and Sharp 1997 ). The increased pa- 
ronage can result in an increase in target category sales, due 
o the change in incentives provided (e.g., lower prices, or 
igher number of points). However, for multi-category retail- 
rs an important question is whether a loyalty program can 

lso increase sales in categories not targeted by the program. 
his may occur, for instance, through consumers spending 

ore time in store, and purchasing complementary products 
 Wei and Xiao 2015 ). However, the literature to date pays 
imited attention to cross-category (spillover) effects of tar- 
eted loyalty programs, despite their importance to the over- 
ll financial viability of loyalty programs. Consequently, our 
wo research questions are: firstly, can loyalty programs moti- 
ate consumers to purchase goods with societal benefits both 

uring and after the promotional period, leading to a win- 
in outcome for consumers as well as retailers? Secondly, 

an loyalty programs that seek to motivate consumers to pur- 
hase goods with societal benefits increase a retailer’s sales 
ithin non-promoted product categories? 

Conceptual framework 

Loyalty programs (also known as frequency rewards pro- 
rams) are initiatives that aim to create customer loyalty by 

iving consumers rewards linked to their engagement with the 
etailer ( Bijmolt, Dorotic, and Verhoef 2011 ; Blattberg, Kim, 
nd Neslin 2008 ; Kim, Steinhoff, and Palmatier 2021 ). In a 
oyalty program, consumers collect points by shopping at the 
ocal retailer, earning points through their in-store spending 

hat can be accumulated over time ( Blattberg, Kim, and Nes- 
in 2008 ; Kopalle et al. 2012 ; Sharp and Sharp 1997 ). Con- 
umers can then redeem a reward using only their points (as 
n Taylor and Neslin 2005 ), or – in “points-plus-cash” pro- 
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rams – through a mixture of money and points ( Montoya and 

lores 2019 ). 
The retailing literature indicates that loyalty programs af- 

ect consumers who engage with the program through two 

echanisms ( Dorotic et al. 2014 ; Kim, Steinhoff, and Pal- 
atier 2021 ; Kopalle et al. 2012 ; Taylor and Neslin 2005 ). 
he points pressure mechanism reflects customers’ increas- 

ng expenditure and/or their purchase rate during the pro- 
otional period to accumulate points ( Kivetz, Urminsky, and 

heng 2006 ; Kopalle et al. 2012 ; Taylor and Neslin 2005 ). 
he rewarded behavior mechanism refers to the long-term 

mpact of the promotion, where consumers increase their 
urchase rate after redeeming the reward ( Blattberg, Kim, 
nd Neslin 2008 ; Taylor and Neslin 2005 ). This rewarded 

ehavior mechanism characterizes both short-term ( Lal and 

ell 2003 ; Taylor and Neslin 2005 ) and on-going programs 
 Dorotic et al. 2014 ; Kopalle et al. 2012 ), and can erode 
apidly at the end of the program ( Dorotic et al. 2014 ). The
edemption of the reward releases the points pressure, which 

an, however, persist if the consumer can obtain multiple re- 
ards during the same promotional window. 
Loyalty programs that encourage lifestyle changes, such 

s a switch to healthier and more sustainable diets, not only 

ffect behavior through the presence of incentives (points and 

ewards), but also via an exposure mechanism . This type 
f loyalty program provides information about the long-term 

enefits of such choices ( Stourm et al. 2020 ), which are 
ramed as personally or socially desirable: using the examples 
bove, carbon offset points awarded by Quantas highlight the 
esirability of reducing flight-related carbon emissions; while 
he Vitality reward points emphasize the importance of phys- 
cal activity for personal health. Unlike points pressure and 

ewarded behavior, information on the campaign affects ev- 
ryone who is exposed to it (e.g., through media, or in-store), 
rrespective of their actual engagement with the campaign. 
or instance, a campaign promoting F&V informs all con- 
umers about the benefits of their consumption, irrespective 
f whether consumers actually purchase F&V. Consumers can 

lso use the knowledge acquired during the campaign after the 
oyalty program has ended, with a potential post-exposure 

echanism . 

ithin-category and cross-category points pressure 
echanisms 

Within a loyalty program, points pressure is driven by 

hanging incentives in the marketplace, with higher benefits –
hrough points – associated to the retailer’s products that fea- 
ure in the program ( Meyer-Waarden 2007 ; Stourm, Bradlow, 
nd Fader 2015 ). Points pressure is motivated by the desire 
o obtain a reward, and the purchase of goods makes the re- 
ard more accessible during the promotion ( Belli et al. 2022 ; 
ijmolt, Dorotic, and Verhoef 2011 ; Bombaij and Dekimpe 
019 ; Henderson, Beck, and Palmatier 2011 ; Kim, Stein- 
off, and Palmatier 2021 ; Kivetz, Urminsky, and Zheng 

006 ). The presence of points associated to the purchase of 
oods in the focal category implies that points pressure is 
87
inked to expenditures on points earning items (e.g., clothes 
ade with organic cotton in the H&M example), without 
hich the likelihood to obtain a reward is low, with an ex- 
ected positive effect on sales. This expectation is consis- 
ent with the findings of List, Samek, and Zhu (2015) and 

chwartz et al. (2014) who show that promotions targeting 

&V increase sales during a targeted promotional campaign. 
onsequently, we expect the loyalty program to increase the 
urchase of points-earning products during the campaign by 

onsumers with an interest in the reward, resulting in greater 
ehavioral loyalty during the promotional period – a within- 
ategory points pressure. 

While the effect of a category-linked points pressure on 

he focal category or the focal retailer is well documented 

n the literature (for excellent reviews, see Belli et al. 2022 ; 
enderson, Beck, and Palmatier 2011 ; Kim, Steinhoff, and 

almatier 2021 ), there is more limited understanding of the 
otential spillover effects of such programs on other cate- 
ories (see e.g., Wei and Xiao 2015 ). However, a frequent 
bjective of a loyalty program is to encourage positive spill- 
ver effects, so that consumers increase patronage of the focal 
etailer, and spend a larger share of wallet in-store ( Liu and 

ang 2009 ; Meyer-Waarden 2007 ). Participants motivated by 

he reward would then be expected to spend more in the store 
unning the program, either going there more frequently, or 
taying there longer, or both; the increased footfall is then ex- 
ected to drive in-store expenditures ( Panzone, Larcom, and 

he 2021 ). While points pressure will primarily promote an 

ncrease in spending on points earning items (in our case, 
&V), spending more time in the retailer’s stores can in- 
rease expenditure in other categories ( Manchanda, Ansari, 
nd Gupta 1999 ; Richards, Hamilton, and Yonezawa 2018 ). 
ence, we expect the loyalty program to increase sales of 
on-points earning product categories during the campaign by 

onsumers with an interest in the reward, resulting in greater 
ehavioral loyalty during the promotional period – a cross- 
ategory points pressure. 

ithin-category and cross-category rewarded behavior 
echanism 

The primary aim of a loyalty program is to increase loy- 
lty towards the focal retailer, therefore increasing patron- 
ge and share of wallet, even after the end of the promotion 

 Meyer-Waarden 2007 ). This rewarded behavior mechanism 

 Liu 2007 ; Taylor and Neslin 2005 ) operates through two 

ain pathways. The first pathway relates to quality expecta- 
ions ( Zeithaml 1988 ): the promotion may motivate consumers 
o interact more frequently with the retailer, giving them an 

pportunity to revise their expectations regarding the quality 

f the shopping experience, both in terms of product quality 

nd store ambience, therefore increasing (reducing) the like- 
ihood of future patronage if expectations are met (not met). 

A second psychological pathway suggests that a suc- 
essful attempt to improve oneself on a virtuous dimen- 
ion (e.g., healthy eating) in response to the campaign 

elf-signals virtue achievement in the decision-maker, caus- 



L.A. Panzone, B. Tocco, R. Brečić et al. Journal of Retailing 100 (2024) 85–103

i
p
G
d
f
e
D
m
C
c
g
a
c
a
t
C
i
p
t
l

p
y
i
s
1
s
t
o
i
I
p
d
u
c
c
w
t
c
d
i
w

E
c

a
h
p
m
k
m
D
S
a
P

t
f
p
c
M
p

h
p
F
s
K
p
e
e
W
H
a
f
p
a
g
A
f
Z
e

i
o
e
i
c
o
p
u
s
c
p

a
b
r
t
b
m
p
R
a
e
t
t
m
c
L
n
g
a

ng an increase in self-esteem through a self-attribution 

rocess ( Gneezy, Gneezy, Riener, and Nelson 2012a ; 
neezy et al. 2012b ). At the same time, the literature in- 
icates that consumers often feel gratitude towards a retailer 
ollowing the achievement of a loyalty reward, with a positive 
ffect on attitudinal and behavioral loyalty ( Belli et al. 2022 ; 
u, Bhattacharya, and Sen 2007 ; Kim, Steinhoff, and Pal- 
atier 2021 ; van Doorn, Onrust, Verhoef, and Bügel 2017 ). 
onsequently, achieving a reward associated with healthy 

hoices may motivate an increase in sales of the focal cate- 
ory even after the end of the program. Notably, List, Samek, 
nd Zhu (2015) found that a voucher conditional on the pur- 
hase of F&V increased consumer expenditure in the category 

lso after the removal of the incentives, supporting the poten- 
ial presence of a behavioral reward mechanism in this study. 
onsequently, it is expected that a retailer’s loyalty program 

ncreases purchases of points-earning products after the cam- 
aign has ended by consumers who redeemed a reward during 

he promotional period, with an overall increase in behavioral 
oyalty post-promotion – a within-category rewarded behavior. 

The increase in loyalty associated to the quality expectation 

athway discussed above is expected to have an impact be- 
ond the points-earning category. In a multi-category retailer, 
ncreased patronage will lead to an increase in sales across the 
tore during the promotion ( Manchanda, Ansari, and Gupta 
999 ; Richards, Hamilton, and Yonezawa 2018 ), as consumers 
pend more time in the focal retailer’s stores. During this 
ime, consumers may revise their expectations over the quality 

f the products in stock, spilling over to an increase in behav- 
oral loyalty even after the end of the promotional campaign. 
n previous research, Wei and Xiao (2015) show that rewards 
rograms can indeed increase cross-category purchase inci- 
ence; however, in their case consumers could collect points 
sable to buy products at a discount in other categories (a 
ross-subsidization process), whereas in our case consumers 
ould only spend points on a reward during the promotional 
indow. As a result, a retailer’s rewards program is expected 

o increase purchases of non-points earning products after the 
ampaign has ended by consumers who redeemed a reward 

uring the lifetime of the program, with an overall increase 
n behavioral loyalty post-promotion – a cross-category re- 
arded behavior. 

xposure mechanism in loyalty programs promoting healthy 
ategories 

Promotional campaigns promoting lifestyle choices may 

ffect sales through an exposure mechanism, affecting be- 
avioral loyalty through three channels. Firstly, information 

rovided in a campaign through advertising and other pro- 
otional material (e.g., leaflets, posters) may provide new 

nowledge to consumers, or help consumers retrieve infor- 
ation already available in memory ( Bollinger et al. 2020 ; 
ubois et al. 2020 ; Trivedi, Sridhar, and Kumar 2016 ). 
econdly, the information frames the shopping trip around 

 lifestyle goal ( Bolderdijk et al. 2013 ; Kamenica 2012 ; 
erino and Schwickert 2023 ; Shreedhar and Galizzi 2021 ), 
88
herefore activating goal-congruent attitudes. Finally, the in- 
ormation may have a psychological impact, where the 
romotion of “desirable” (e.g., healthy) products may in- 
rease self-image concerns related to non-compliance ( Baca- 
otes et al. 2013 ; Dubé, Luo, and Fang 2017 ), motivating 

urchases in the focal category. 
Information acquired during the loyalty program may 

ave a persistent effect which continues once the loyalty 

rogram has ended, through a post-exposure mechanism. 
irstly, consumers may internalize the information received or 
earched for during the life of program ( Bollinger et al. 2020 ; 
anay et al. 2021 ), irrespective of whether they purchase 
oints-awarding products. Similarly, the loyalty program may 

xpose consumers to an alternative lifestyle choice that they 

njoy, leading to a change in habit ( Larcom, Rauch, and 

illems 2017 ; Lee, Lee, and Jeong 2023 ; White, Habib, and 

ardisty 2019 ). Finally, consumers who engage with the loy- 
lty program may experience an increase in their self-esteem, 
eeling good for purchasing “desirable” goods during the cam- 
aign (irrespective of whether they collect points or not), 
n effect that may persist after the end of the loyalty pro- 
ram ( Gneezy et al. 2012b ; Shreedhar and Galizzi 2021 ). 
s an example, related to F&V demand, the persistent ef- 

ect of vouchers on F&V sales observed in List, Samek, and 

hu (2015) may be driven – at least in part – by a post- 
xposure mechanism. 

Because loyalty programs targeting lifestyle choices specif- 
cally focus on a narrow range of products (e.g., clothing, 
r F&V), information is specific, and exposure and post- 
xposure mechanisms are expected to increase expenditures 
n the focal category only, with no direct impact on other 
ategories. However, negative cross-category effects may still 
ccur indirectly: within the same retailer, a reduction in ex- 
enditures on other products may take place if consumers are 
nable or unwilling to expand their in-store budget, therefore 
ubstituting away from other goods to spend more in the fo- 
al category. As before, this effect may be independent from 

oints redemption during the campaign. 
Unlike the points pressure and behavioral reward mech- 

nisms, the effect of the exposure mechanism for lifestyle- 
ased loyalty programs could be negative: consumers might 
eact negatively to the information provided, reducing, rather 
han increasing, in-store expenditure. This effect may occur 
ecause the loyalty program proposes a change in lifestyle, a 
essage which consumers might perceive as intrusive or inap- 

ropriate ( Espinosa and Treich 2021 ; Sunstein 2017 ; Zemack- 
ugar, Moore, and Fitzsimons 2017 ). Reactance could cause 
 drop in expenditure in all categories through reduced 

ngagement with the focal retailer during as well as af- 
er the campaign. Similarly, consumers who engage with 

he campaign to earn a reward (an extrinsic motivator) 
ay increase expenditures in the focal category during the 

ampaign, reducing it once the reward is removed ( Dubé, 
uo, and Fang 2017 ; Kamenica 2012 ). The literature does 
ot yet provide evidence of exposure effects in loyalty pro- 
rams targeting lifestyle changes, something we study in this 
rticle. 
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Data and variables 

This study uses loyalty card data from Konzum, Croatia’s 
eading retail chain. Konzum accounts for 25% of the Croat- 
an grocery market, and possesses approximately 700 stores, 
0,000 employees, and 500,000 customers a day. Part of the 
ortenova Group, Konzum owns convenience stores (market 
hare in the segment: 33.1%), supermarkets (15.9%), and hy- 
ermarkets (27.8%). 

he “Zdravoljupci” campaign 

In 2018, Konzum launched the Zdravoljupci campaign, a 
ame which translates as “health lovers”, in all its Croatian 

etail outlets. The campaign ran in stores for nine consec- 
tive weeks, from August 23rd to October 28th, 2018. The 
ampaign was framed to the public around the promotion of 
ealthy eating habits, a message that was heavily advertised 

ia various channels, including social networks and TV sta- 
ions. 2 Ultimately, the campaign aimed to increase the sales 
f F&V in Konzum stores 3 , without reducing the price of 
&V. 

The campaign required consumers to purchase selected 

&V in order to obtain points – in the form of stickers –
hat could only be redeemed for the purchase of the reward, 
n the form of one of seven plush toys. The soft toys were a
et of colorful F&V cartoon characters: Banana Bela, Broc- 
oli Branko, Strawberry Jana, Carrot Mirko, Eggplant Patrik, 
arlic Luka, Pear Klara (Fig. A1 in Web Appendix 1); over- 

ll, the campaign resulted in 570,000 plush toys being pur- 
hased (Fig. A3 in Web Appendix 1). Eligible F&V (those 
roviding a sticker) varied on a weekly basis, consisting of 
xotic as well as more commonly eaten products; a sam- 
le flier advertising stickers for the purchase of strawberries 
nd eggplants can be found in Fig. A2 in Web Appendix 

. Participants also received one sticker for every 50 kuna 
ca $7.40) spent, and by purchasing other selected grocery 

roducts. Points were only redeemable during the 9-week pe- 
iod of the Zdravoljupci campaign, and only for Zdravoljupci 
lush toys. The Zdravoljupci campaign was a “points-plus- 
ash” program ( Montoya and Flores 2019 ): points only pro- 
ided an “entitlement” to the purchase of the reward, which 

equired consumers to pay an additional price: soft toys “cost”
ither 20 points and 50 HRK (ca. $7.40), or 50 points and 

0 HRK (ca. $1.48). 
2 As an indication of the reach of the campaign, the Zdravoljupci video 
dvertisement has been watched more than 7.5 million times on YouTube, 
nd ‘ Zdravoljupci ’ was the most searched term on Konzum’s YouTube chan- 
el during the promotional period. Subsequent campaigns occurred in 2019 
nd 2022, with integrated e-stickers collected via smartphones and a wider 
ange of points awarding products included. The Zdravoljupci campaign was 
xpanded also internationally in 2019, running in Konzum’s stores in Bosnia 
nd Herzegovina. 
3 During the campaign, shoppers could also buy promotional materials, 
.g., a booklet with educational and entertainment features. Online materials 
lso comprised recipes and educational resources. 
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The retailer also published Zdravoljupci sticker books pro- 
oting healthy eating, which consumers could purchase for 

0 HRK ( ∼3 euros) in 2018 (throughout the period covered 

y the data). This sticker book contained educational material 
nd recipes, and it could be completed with 120 stickers that 
ere given in free packs when shopping in store. 

he data 

In the analysis, we focus on 268,359 active customers, 
efined as loyalty card holders who purchased food at least 
nce in each of the six 9-week periods we study. As a second 

riterion for inclusion, consumers had to have purchased at 
east one point-awarding food item (not necessarily restricted 

o F&V) during the promotional period in 2018. Notably, the 
ample includes 173 individuals who only collected points 
rom food products other than F&V, of which 23 redeemed a 
eward 

4 ; we retain these consumers as they satisfy our inclu- 
ion criteria. 

ependent variable: expenditures 
The article uses weekly household expenditure data in 

onzum stores, reported in Croatian Kuna 5 , recorded through 

oyalty cards, for the following categories: fruit; vegetables; 
ried F&V; any other foods (i.e., everything except F&V); 
nd all food (including F&V). Expenditures are often used as 
 measure of behavioral loyalty, as they capture the strength 

f the relationship between a focal retailer and consumers 
n terms of the frequency of interactions ( Belli et al. 2022 ; 
im, Steinhoff, and Palmatier 2021 ; Taylor and Neslin 2005 ). 
hile the dataset starts with weekly expenditures (54 obser- 

ations per consumer, 14,491,386 data points), we aggregate 
hem in six 9-week period-level total expenditures (6 obser- 
ations per consumer, 1,610,154 data points) to reduce the 
ccurrence of zeros within a category. 

In 2018, the data relates to expenditures recorded between 

une 21st to December 26th, 2018, split into three 9-week 

eriods: the 9 pre-campaign weeks (weeks 1–9); the 9 cam- 
aign weeks (weeks 10–18); and the 9 post-campaign weeks 
weeks 19–27). In 2017, the data covers the same 27 weeks 
unning from June 22nd to December 27th, 2017, split again 

n three 9-week periods. A year-on-year comparison removes 
he influence of natural market trends in the data: for instance, 
he campaign started in the summer and ended in winter, ac- 
ompanying a decline in in-store availability of some F&V 

ue to seasonality. 
Table 1 summarizes consumer expenditure by category and 

eward redemption behavior across the six 9-week periods in 

he study. The table shows an increase in consumer expen- 
itures in the study period 

6 in those consumers who were 
4 On average, these consumers collected 2.08 toys (median = 2 toys; max- 
mum = 6 toys). 

5 In 2018, on average, one USD corresponded to around 6.3 HRK. 
6 This increase was above the rate of inflation, which in Croatia in 2017 
nd 2018 was, respectively, 1.3% and 1.6%, see https:// ec.europa.eu/ eurostat/ 
atabrowser/view/tec00118/default/table?lang=en

https://ec.europa.eu/eurostat/databrowser/view/tec00118/default/table?lang=en
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Table 1 
Expenditure patterns (in Croatian Kuna) by group, product category and period. 

Year 2017 2018 

Period 1 2 3 1 2 3 

Vegetables No Redemption Mean 61.44 60.58 60.58 66.30 68.20 61.84 
SD 106.95 86.89 72.75 106.35 87.93 77.87 
% zeros 14.03% 14.50% 11.92% 12.69% 8.24% 13.08% 

Max 22,753.43 8766.03 3111.92 15,550.88 7295.73 4721.31 
Redemption Mean 77.96‡ 78.84‡ 78.85‡ 89.42‡ 106.14‡ 89.68‡ 

SD 147.34 120.24 100.64 160.35 140.36 112.82 
% zeros 11.62% 11.70% 9.40% 9.86% 4.01% 8.35% 

Max 13,777.71 7912.26 6414.99 11,524.88 9,529.55 6431.50 
Fruit No Redemption Mean 99.48 83.44 84.29 97.05 80.43 68.59 

SD 133.43 103.75 97.79 132.50 93.30 82.03 
% zeros 9.36% 9.90% 9.34% 9.55% 4.13% 10.30% 

Max 12,901.46 5818.66 3669.96 13,169.86 7163.23 3030.61 
Redemption Mean 124.65‡ 105.54‡ 103.69‡ 125.97‡ 120.86‡ 92.61‡ 

SD 154.88 124.96 113.98 159.15 124.60 101.50 
% zeros 6.81% 6.93% 7.08% 6.58% 1.56% 6.44% 

Max 8765.39 5590.67 3515.61 9345.09 6863.22 4463.50 
Dried F&V No Redemption Mean 8.32 11.98 25.42 11.20 16.59 25.87 

SD 29.13 34.31 51.53 33.54 40.30 51.67 
% zeros 77.50% 70.54% 53.23% 71.29% 61.98% 53.05% 

Max 2960.82 2032.13 3149.97 2800.32 2268.90 2399.60 
Redemption Mean 9.97‡ 15.35‡ 30.14‡ 13.64‡ 25.88‡ 32.19‡ 

SD 33.88 46.16 68.89 36.75 57.84 62.26 
% zeros 73.70% 64.80% 49.27% 66.15% 50.44% 47.58% 

Max 1926.53 4433.73 7601.27 1452.47 3920,00 2212.45 
Other food No Redemption Mean 1085.54 1131.29 1312.50 1139.66 1149.45 1220.50 

SD 1038.46 984.73 1084.12 1050.19 960.00 1063.34 
% zeros 99.90% 99.95% 99.95% 99.93% 99.95% 99.92% 

Max 53,701.55 39,889.67 20,930.46 38,413.94 24,753.32 24,473.09 
Redemption Mean 1580.65‡ 1681.58‡ 1910.86‡ 1745.45‡ 2,075.41‡ 1980.38‡ 

SD 1456.88 1394.31 1485.88 1509.49 1528.00 1536.06 
% zeros 99.96% 99.98% 99.98% 99.98% 100.00% 99.99% 

Max 65,601.16 81,873.83 84122.96 78,083.11 13,6421.70 105,329.60 
All food No Redemption Mean 1254.79 1287.28 1482.78 1314.20 1314.67 1376.79 

SD 1189.56 1105.49 1200.32 1195.07 1070.05 1173.77 
% zeros 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 

Min 0.27 0.93 0.29 0.03 2.57 0.99 
Max 69,102.93 42,592.13 22,243.48 43,747.81 26,829.9 28,030.97 

Redemption Mean 1793.23‡ 1881.32‡ 2123.54‡ 1974.49‡ 2328.29‡ 2194.86‡ 

SD 1649.38 1548.32 1628.67 1708.95 1678.49 1672.52 
% zeros 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 

Min 0.83 3.24 1.03 0.22 10.84 3.49 
Max 75,618.33 81,976.88 84,162.60 78,096.17 136,598.5 105,415.10 

Note: Expenditures are expressed in Croatian Kuna (HRK). The minimum value for all categories except “All food” is zero. The symbol ‡ indicates that the 
two groups differ within a period with p < 0.0001, based on a t-test. 
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otivated by the reward: those in the “Redemption” group 

urchased considerably more F&V and other foods compared 

o those in the “No redemption” group. This increase is im- 
ortant because it counters the seasonal decline in sales ob- 
erved in 2017. Table 1 also shows that consumers in the Re- 
emption group spent more on other food products in 2018 

ompared to the No redemption group. 
The dataset also contains purchase frequency, a variable 

ommonly used as loyalty measure ( Kopalle et al. 2012 ), 
hich captures the total number of trips a loyalty card holder 
ade in a year to any Konzum store using their loyalty card, 

n both 2017 and 2018; the lack of period-level data prevents 
ore detailed analysis for this metric, which we only use in 

ur descriptive analyses. 
90
ocal independent variable: reward redemption 

The dataset contains information on whether the consumer 
edeemed points for a reward (i.e., whether they bought at 
east one plush toy), and the number of rewards redeemed 

range: 0 to 11 or more). This variable is key to the study 

f loyalty programs: the points pressure mechanism (during 

he promotional window) and the rewarded behavior mecha- 
ism (after the promotional window closed) only matter for 
onsumers who are motivated by the reward ( Kim, Steinhoff, 
nd Palmatier 2021 ; Taylor and Neslin 2005 ). From a behav- 
oral standpoint, these consumers will behave differently from 

he rest of the sample: consumers may collect points by buy- 
ng point-awarding items because of an interest in the items 
ather than an interest in the reward; however, consumers 
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Table 2 
Characteristics of the sample, in percentages – total and by group. 

Variable Category Total 
sample 

Points, 
No redemption 

Points, 
Redemption 

Pearson 
Chi2 

Gender Male 23.43 24.23 21.03 778.84∗∗∗
Female 73.29 72.09 76.91 
Missing 3.28 3.68 2.06 

Age 18-24 0.99 0.97 1.05 17,021∗∗∗
25-34 8.41 6.59 13.89 
35-44 17.47 13.43 29.60 
45-54 20.40 20.56 19.92 
55-64 22.59 23.60 19.54 
65 + 27.30 31.61 14.34 
N/A 2.84 3.24 1.65 

Family Babies > 0 47.74 39.89 71.32 19,903∗∗∗
Children > 0 68.82 61.64 90.39 19,353∗∗∗

Loyalty > 44 visits in 2018 49.51 44.29 65.19 8783∗∗∗
> 44 visits in 2017 50.77 47.40 60.89 3657∗∗∗

Books Bought ≥1 books 4.28 1.39 12.99 16,498∗∗∗
Observations 268,359 201,376 66,983 

Notes: Values in the cells are percentages. Significance is as follows: ∗ = 10%; ∗∗ = 5%; ∗∗∗ = 1%. 
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otivated by the reward will accelerate their purchases (the 
oints pressure mechanism) to earn the points they need to 

btain the reward. As a result, the reward redemption variable 
llows identifying point pressure and rewarded behavior in the 
ata. 

ersonal characteristics 
The data includes information on the gender of the card- 

older, age (in bands), and the county where the cardholder 
esides (21 NUTS-3 administrative units). The number of chil- 
ren in the household, relevant to understand the demand for 
he rewards (as these are plush toys), is not available in the 
ataset. We estimated the presence of babies in the household 

sing a dummy equal to one (0 otherwise) if the household 

ad non-zero expenditures in 2018 on products specifically 

esigned for babies (e.g., baby bottles, milk formula, diapers, 
aby clothes, baby toys); similarly, estimated the presence of 
abies in the household using a dummy equal to one (0 oth- 
rwise) if the household had non-zero expenditures in 2018 

n products specifically designed for children (e.g., children’s 
lothes, toys, school materials). The data also contains infor- 
ation on the purchase of Zdravoljupci books 7 in each of the 

hree 9-week periods of 2018, which we operationalize as a 
ummy variable equal to one if the cardholder purchased at 
east one book. Finally, loyalty to the supermarket brand was 
stimated as making more than the median shopping trips in 

onzum stores; based on 2018 data, the cut-off point was 
etermined as 44 store visits per year 8 . 

Table 2 presents the summary characteristics of the sample, 
resenting averages for the full sample, and by redemption be- 
avior. This table shows that most of the loyalty card holders 
re women (75%) and over 45 years of age, typically spend- 
7 These books do not feature in the expenditures on goods for children and 
abies discussed in the previous section. 
8 In 2017, the median number of trips was 45. 
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ng on children’s items (66%), and less frequently on baby 

tems (45%). At the same time, customers who redeem the 
eward (the plush toy) are somewhat younger customers, gen- 
rally women (77%), likely to buy children’s (90%) or baby 

roducts (71%), and shopping in Konzum more frequently 

65% of them have made more than 44 store visits in 2017). 
t the same time, 4.3% of consumers (11,491 cardholders) 
urchased at least one Zdravoljupci book, purchasing on av- 
rage 1.17 books (max: 9); the percentage is much higher 
n the “Redemption” group, at 13%. A series of Pearson’s 
hi-squared tests ( Table 2 ) indicate that the two groups differ 
ignificantly in all personal characteristics. 

Econometric model 

In this section, we model the impact of the Zdravoljupci 
oyalty rewards program on consumer expenditures in the fo- 
al retailer. As indicated above, our dataset records expen- 
itures for consumers who purchased at least once in three 
-week periods in both 2017 and 2018, with the campaign 

nly running in 2018. In 2018, period 1 is the pre-promotion 

eriod; period 2 is the promotion period; and period 3 is 
he post-promotion period. The same periods in 2017 provide 
aseline information. 

As explained above, all consumers in the dataset were 
xposed to the promotional campaign and collected points. 
owever, only some consumers valued the reward, and re- 
eemed it at least once – a “Redemption” group; while other 
onsumers showed no interest in the reward, and never re- 
eemed it – a “No redemption” group. This endogenous cat- 
gorization is important: points pressure and the rewarded be- 
avior mechanism only characterize consumers who are mo- 
ivated by the reward, and through this classification we can 

dentify the two effects. 
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odel specification 

To estimate the impact of the Zdravoljupci loyalty rewards 
rogram, we model total consumer expenditure in a category 

sing the fixed effect panel exponential model 

pendiwt = exp

[ 

α0i + π1 Redemptioni +
3 ∑ 

w=2 

π2w Periodw 

+ π3 Y eart +
3 ∑ 

w=2 

α1 w ( Redempti oni ∗Peri odw ) 

+ α2 ( Redemptioni ∗Y eart ) +
3 ∑ 

w=2 

δ0w ( Periodw ∗Y eart ) 

+
3 ∑ 

w=2 

δ1 w ( Peri odw ∗Y eart ∗Redempti oni ) 

] 

+ νiwt (1) 

here Spendiwt is the amount spent by individual i in pe- 
iod w of year t in a certain category. In Eq. 1 , Redemptioni 

s a dummy equal to 1 if the consumer redeems at least 
ne reward during the Zdravoljupci campaign, zero otherwise; 
eriodw 

are period-specific dummies (baseline: period 1), and 

 eart is a year-specific dummy, equal to 1 for 2018 (baseline: 
017). The term (α0i + π1 Redemptioni ) are individual fixed 

ffects 9 , while νhiwt are the residuals. 
The interaction between period, year, and reward re- 

emption group in Eq. (1) corresponds to a difference-in- 
ifference-in-difference model ( Imbens and Wooldridge 2009 ; 
ing, Simon, and Bello-Gomez 2018 ), but with endogenous 

roup allocation ( Ye et al. 2023 ). Notably, the estimated pa- 
ameters in Eq. (1) are half-elasticities: they indicate the % 

ncrease in expenditures when a dummy variable goes from 

ero to one. 
Fig. 1 presents visually the different effects of the 

dravoljupci campaign captured in this study, and the respec- 
ive coefficients in Eq. (1) . Firstly, the parameter δ0 estimates 
he simple exposure to the campaign through the interaction 

etween period and year 10 . More precisely, the parameter δ02 

aptures the exposure effect (incidental points accumulation), 
apturing the impact of the information on healthy eating 

rovided during the campaign, and the pure availability of 
dravoljupci points during the campaign; while δ03 estimates 
ost-exposure effect , measuring to what extent that mere ex- 
osure to the promotional campaign increases sales once the 
ampaign finished. Our conceptual framework suggests that 
02 > 0, and δ03 > 0 for F&V, with less obvious expectations 
or other foods. 

The parameter δ12 captures the points pressure mecha- 
ism , with sales increasing to earn points for the reward. As 

ndicated in the conceptual framework, we expect that δ12 > 0
or the focal category (F&V), as well as for other categories. 
he parameter δ13 refers to the rewarded behavior mecha- 
9 Because the Redemptioni dummy is a time-invariant fixed effect, the 
odel cannot estimate its coefficient, unless interacted with a time-varying 

ariable. 
10 In a difference-in-difference setting, this parameter would correspond to 
he DID estimator. 
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ism : it measures the impact of reward redemption on sales 
fter the promotion has completed (the set-up here is similar 
o the loyalty program in Taylor and Neslin 2005 ). Our con- 
eptual framework suggests that δ12 > 0 for the focal category 

F&V), as well as for all other categories. 
The coefficients α1 capture average changes in consump- 

ion in the Redemption group in periods 2 and 3, relative to 

eriod 1; while α2 captures changes in the consumption of the 
edemption group from 2017 to 2018. Finally, π1 , π2 , π3 are 
arameters estimating baseline differences in the Redemption 

s No redemption groups ( π1 ); and average differences of the 
hole sample across period ( π2 ) and between years ( π3 ). See 

lso Fig. 1 . 

ndogeneity of reward redemption 

As mentioned above, all consumers in the dataset were ex- 
osed to the loyalty program, and some consumers manifested 

n interest in the reward. The decision to redeem points for 
 reward, Redemptioni , was not random, but rather endoge- 
ous in Eq. (1) , depending on personal characteristics (e.g., 
resence of children in the household) and beliefs about the 
ause being promoted (e.g., interest in children’s healthy eat- 
ng). Eq. (1) in part addresses this endogeneity by remov- 
ng unobservable time-invariant preferences as fixed effects 
 Lee, Lee, and Jeong 2023 ), but there may still be unobserv- 
ble time-varying attributes influencing both expenditures and 

eward redemption. To address this endogeneity problem, we 
ompare two identification strategy commonly found in the 
iterature: a propensity score weighting (PSW) approach ( Hi- 
ano and Imbens 2001 ; Lee, Lee, and Jeong 2023 ); and an 

nstrumental variable (IV) approach ( Gielens, Gijsbrechts, and 

eyskens 2021 ; Lee, Lee, and Jeong 2023 ; Ye et al. 2023 ). 
he two approaches are described in detail in the following 

ubsections. 
PSM and IV methods differ in the underlying assumptions 

ade to identify causal effects ( Goldfarb, Tucker, and Wang 

022 ; Matthay et al. 2020 ). PSW assumes that observable 
re-campaign characteristics explain the decision to redeem a 
eward. PSW then uses these characteristics to estimate the 
ikelihood of reward redemption as a propensity score, which 

s used to weight each observation to obtain comparable con- 
rol and treatment groups ( Matthay et al. 2020 ). The estimated 

ffect is causal if the decision to redeem a reward is random 

onditionally on the observable characteristics used to calcu- 
ate the propensity scores, and not driven by unobservable 
haracteristics – a condition called strong ignorability ( Stu- 
rt et al. 2014 ). Conversely, IV methods use a random, exoge- 
ous variable, called “instrument”, which explains the random 

ssignment of an individual to the reward redemption group 

 Goldfarb, Tucker, and Wang 2022 ; Matthay et al. 2020 ; 
e et al. 2023 ). Identification relies primarily on exclusion 

estrictions: the instrument explains the redemption of the re- 
ard but is unrelated to the outcome (expenditures). While 

V methods control for unobservable confounders, they re- 
uire exogenous instruments that may be unavailable, or their 
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Fig. 1. Structure of the natural experiment. 
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11 Covariates that only affect participation but not expenditure cannot be 
used when adopting this approach, because they would increase the incon- 
uitability may be hard to test ( Goldfarb, Tucker, and Wang 

022 ; Laborde-Castérot, Agrinier, and Thilly 2015 ). 
While the choice of methods is often driven by disci- 

linary preferences ( Matthay et al. 2020 ), we present both 

stimators to allow a direct comparison of the different iden- 
ifying assumptions. While Laborde-Castérot, Agrinier, and 

hilly (2015) observe PSM and IV results can differ no- 
iceably, in this study they provide estimates with the same 
ign and significance, although IV methods provide in general 
arger estimates in magnitude. 

ropensity score weighting (PSM) approach 

An approach to obtain consistent estimates is to weight 
ll observations by a propensity score ( Frölich 2004 ; Hi- 
93
ano and Imbens 2001 ; Lee, Lessler, and Stuart 2010 ; Stu- 
rt et al. 2014 ). The endogeneity of reward redemption may 

e driven by a latent demand for the reward, which is mani- 
ested once consumers have enough points to purchase a re- 
ard. For a campaign promoting F&V consumption in chil- 
ren, reward redemption may be driven by the presence of 
hildren and babies in the household, as well as other ob- 
ervable characteristics that also influence expenditures. As a 
esult, identification can be achieved by rebalancing the sam- 
le using observable characteristics that affect both reward 

edemption and expenditures 11 . 
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This approach assigns each participant a weight measuring 

he likelihood of redeeming a reward, making the “Redemp- 
ion ” group probabilistically comparable to the “No redemp- 
ion ” group. To this extent, if xi are personal characteristics 
hat explain group membership and consumer expenditures, 
e define the propensity score 0 < e (xi ) < 1 as 

( xi ) = P( Redemptioni = 1 |Xi = xi ) 

The first step for obtaining propensity scores is the esti- 
ation of the (binary) regression: 

edemptioni = �( β0 + β1 Xi ) + εi (2) 

here � is the normal c.d.f., i.e., a probit regression. In 

q. (2) , Xi refers to characteristics influencing both the deci- 
ion to redeem the reward and expenditures, such as: 

- Age of the cardholder (in age bands); 
- County of residence of the cardholder (NUTS-3 level); 
- Gender of the cardholder (male, female, other); 
- Number of visits to Konzum stores in 2017 (the pre- 

campaign year); 
- Whether the consumer spent on goods for children in 2018, 

to capture the presence of children in the household; and 

- Whether the consumer spent on goods for babies in 2018, 
to capture the presence of babies in the household. 

The resulting propensity score weights ω correspond to 

 Stuart et al. 2014 ): 

( x) = Rewardi 

ˆ e ( xi ) 
+ 1 − Rewardi 

1 − ˆ e ( xi ) 
(3) 

This approach requires somewhat less parametric assump- 
ions than alternative methods (e.g., Instrumental Variable 
IV] methods): assuming behavioral loyalty is independent of 
eward redemption after adjusting for Xi (the uncounfound- 
dness assumption), PSW identifies the direct effect of the 
ampaign on expenditures by making samples comparable 
 Guo, Fraser, and Chen 2020 ; Hirano and Imbens 2001 ). 

nstrumental Variable (IV) approach 

In the case of loyalty programs targeting lifestyle choices, 
he endogeneity caused by the redemption might be driven 

ot only by the demand for the reward, but by more gen- 
ral unobservable preferences for the behavior being pro- 
oted. As an example, parents interested in healthy eating 

ay spend more on F&V, and target the reward as a means 
o motivate their children to eat more F&V, and teach the 
alue of healthy eating to their children (e.g., Albani, But- 
er, Traill, and Kennedy 2017 ; Brecic, Gorton, and Cvencek 

022 ). These motivations are unobservable, and drive both the 
ecision to redeem a reward and food expenditures. If this is 
he case, the PSW approach may be unable to correctly iden- 
ify the effect of the intervention, because the presence of 

nobservable characteristics violates the uncounfoundedness 

istency of the estimator ( Wooldridge 2016 ). We thank the editor Katrijn 
ielens for highlighting this point. 
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ssumption ( Goldfarb, Tucker, and Wang 2022 ; Guo, Fraser, 
nd Chen 2020 ). 

An alternative approach to handle the endogeneity of 
edemptioni in Eq. (1) is the use of IVs, which are used 

o estimate the endogenous variables, whilst imposing iden- 
ifying restrictions. To deal with the endogeneity of reward 

edemption, we need an instrument Zi that influence reward 

edemption (the group membership), but not category ex- 
enditures ( Ye et al. 2023 ). In our analyses, Zi includes 
ne variable, a dummy variable that equals 1 if the con- 
umer purchased at least 1 Zdravoljupci book 

12 (0 other- 
ise); see the “Data and variable section” for more detail. 
he purchase of a Zdravoljupci book allows identifying par- 
nts with an underlying motivation in promoting F&V con- 
umption to their children; we expect this variable to influ- 
nce the probability of redeeming a reward without changing 

urchasing patterns, because the low price and the nature of 
he product makes books a poor substitute for food, and its 
ontent was to educate children rather than change parental 
ehavior. Because in Eq. (1) Redemptioni is interacted 

ith Periodw 

, Y eart , and Periodw 

∗Y eart , endogeneity affects 
he terms (Redempti oni ∗Peri odw 

) , (Redemptioni ∗Y eart ) , and 

Peri odw 

∗Y eart ∗Redempti oni ) ; as a result, we interact Zi with 

eriodw 

, Y eart , and the interaction Periodw 

∗Y eart , and instru- 
ents are (Zi ∗Periodw 

) , (Zi ∗Y eart ) , and (Periodw 

∗Y eart ∗Zi ) . 

stimation 

We estimate Eq. (1) using a fixed-effect panel expo- 
ential estimator ( Blundell, Griffith, and Windmeijer 2002 ; 
ooldridge 1999 ), which removes consumer-specific time- 

nvariant covariates, such as demographics and unobservable 
astes. At the same time, this estimator is robust in situations 
ith nonnegative outcomes ( Wooldridge 1999 ), and suitable 

or dependent variables truncated at zero: in this dataset, fresh 

&V expenditures are truncated at zero for 8–15% of partic- 
pants (percentages vary by period), but percentages exceed 

0% for dried F&V; conversely, other foods are characterized 

y very few zeros within a 9-week period (see Table A1 in 

eb Appendix 2). The model is estimated using a Gener- 
lised Method of Moment (GMM) estimator as detailed in 

lundell, Griffith, and Windmeijer (2002) . 

Results 

xpenditure and patronage trends 

Fig. 2 displays the average weekly category expenditure, 
n Croatian Kuna, on F&V and other foods in the 27-week 

eriod under consideration, for both 2017 and 2018. These 
raphs allow for observing whether reward redeemers and 

on-redeemers had comparable trends prior to the start of the 
dravoljupci campaign ( Ahlfeldt 2018 ; Angrist and Pischke 
009 ; Wing, Simon, and Bello-Gomez 2018 ). The figures 
12 Results do not change if we use the total number of books purchased by 
he household in 2018 instead of the dummy variable we define. 
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Fig. 2. Customer spending on food product categories, by reward redemption 
group. 
Note: Dashed lines refer to week 9 in 2018 (the week before the start of the 
promotional campaign) and 18 (the last week of the campaign). 

Fig. 3. Expenditures on point-awarding F&V, by number of rewards re- 
deemed. 
Note: figures are in Croatian Kuna (HRK). Note: the group with 0 rewards 
corresponds to the “No redemption” group, while all other consumers to- 
gether correspond to the “Redemption” group. 
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95
how that the two groups of consumers had overall similar 
rends prior to the start of the promotional campaign, although 

ith differences in average baseline consumption levels. The 
raphs also show that the Redemption group comprises con- 
umers who purchased more F&V before the intervention, 
nd spent more on F&V during the campaign. Fig. A4 in 

eb Appendix 2 also shows that the average share of food 

xpenditure allocated to vegetables increased during the cam- 
aign, without a clear reduction in the budget allocated to all 
ther categories. 

The 2017 trends show that the promotion occurred dur- 
ng a period – end of the summer to the end of the year –
hen fresh F&V consumption declines, due to the seasonality 

f production. The decline in expenditure is steep for fresh 

&V, while sales of dried F&V, other foods, and all food tend 

o increase as the end of the year festivities (Christmas and 

ew year) approach. The promotion successfully lifted sales 
f the target categories amongst consumers who redeemed a 
eward, with a particularly large impact on vegetables and 

ther foods. Post-promotion expenditures on vegetables re- 
ained higher than the levels recorded for the same period 

n 2017, while sales of all other categories returned to the 
evels of the previous year. 

Importantly, while consumers could obtain points from a 
ery small number of products outside the F&V category, 
ig. 3 shows that the ability to earn a reward is linked to 

he purchase of point-awarding F&V: the number of rewards 
btained (almost monotonically) increased with the amount 
pent on points earning F&V, with those who redeemed no 

eward showing the lowest levels of expenditures on points- 
warding F&V. 

Finally, Fig. 4 presents the total number of times the card- 
older used their loyalty card in a Konzum store within a 
ear, by reward redemption group. The graph indicates that 
n 2018 consumers in the “Redemption” group made 3 more 
isits to the retailer compared to 2017; while consumers in the 
No redemption” group reduced their patronage by 3 trips. A 

epeated measure ANOVA (R2 = 0.0280) finds no main effect 
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Table 3 
Drivers of reward redemption, probit regression. 

Coefficient S.E. MFX Coefficient S.E. MFX 

Intercept -2.2868∗∗∗ 0.0401 - -2.2850∗∗∗ 0.0405 
ln(nr of visits) 0.1975∗∗∗ 0.0038 0.0535 0.2012∗∗∗ 0.0039 0.0529 
Buys books - - 1.0801∗∗∗ 0.0136 0.2838 
Babies in household 0.4871∗∗∗ 0.0060 0.1319 0.4598∗∗∗ 0.0061 0.1208 
Children in household 0.6627∗∗∗ 0.0076 0.1795 0.6049∗∗∗ 0.0077 0.1590 
Gender: Male Baseline Baseline 
Gender: Female 0.0899∗∗∗ 0.0069 0.0244 0.0909∗∗∗ 0.0069 0.0239 
Gender: Others 0.0139 0.0328 0.0038 0.0041 0.0331 0.0011 
Age: 18-24 Baseline Baseline 
Age: 25-34 0.3379∗∗∗ 0.0286 0.0915 0.3006∗∗∗ 0.0288 0.0790 
Age: 35-44 0.3507∗∗∗ 0.0279 0.0950 0.2943∗∗∗ 0.0281 0.0773 
Age: 45-54 -0.06013∗∗ 0.0280 -0.0163 -0.0639∗∗ 0.0282 -0.0168 
Age: 55-64 -0.0815∗∗∗ 0.0280 -0.0221 -0.0912∗∗∗ 0.0282 -0.0240 
Age: 65 or over -0.3137∗∗∗ 0.0281 -0.0850 -0.3208∗∗∗ 0.0283 -0.0843 
Age: not reported -0.1383∗∗∗ 0.0435 -0.0375 -0.1556∗∗∗ 0.0439 -0.0409 
County dummies Yes Yes 
Observations 268,359 268,359 
Pseudo R2 0.1447 0.1677 
Log-likelihood -128,976.30 -125,509.71 
χ2 43,628.10∗∗∗ 50,561.18∗∗∗

Note: Significance is as follows: ∗ = 10%; ∗∗ = 5%; ∗∗∗ = 1%. 

Fig. 4. Yearly visits in the retail chain, by reward redemption and year. 
Note: Yearly visits refers to the total number of times the cardholder total 
number of times the cardholder used their loyalty card in a Konzum store 
in a given year. Values on top of the bars refer to the average. A repeated 
measure ANOVA (R2 = 0.0280) finds no main effect for year ( p = 0.95), a 
significant main effect for group membership ( p < 0.0001), and a significant 
year-reward interaction ( p < 0.0001). 
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13 Results of the full set of equations in Table A3 are available from the 
authors upon request. 
or year (F = 0.00, p = 0.95), a significant main effect for 
roup membership ( F = 14,802.47, p < 0.0001), and a signif- 
cant year-redemption interaction ( F = 480.74, p < 0.0001). 
hese results indicate that consumers who redeemed a re- 
ard (the “Redemption” group) shopped more frequently in 

he focal retailer at baseline, and their frequency of shopping 

ncreased in 2018, the year of the campaign ( Fig. 4 ). 

ho redeems a reward? 

Table 3 presents the estimates of Eq. (2) , which indi- 
ates the socio-demographic characteristics associated to the 
edemption of at least one reward. The first set of results 
columns 2–4) refers to the probit regression used to esti- 
ate the propensity score weights; while the second set of 
96
esults (columns 5–7) estimates the same probit regression, 
dding the dummy variable capturing whether the consumer 
urchased at least one Zdravoljupci book (the instrument of 
he IV approach). Results indicate that loyalty cardholders 
ho were more likely to redeem a reward were women ( + 2% 

n the probability of redeeming a reward) aged 25–44 ( + 8–
%), who also spent on goods for babies ( + 12–13%) and 

hildren ( + 16–18%) during the 27-week window in 2018. 
imilarly, the probability of redeeming a reward is higher 
or consumers who visited Konzum more frequently in 2017. 
hese results indicate that reward redemption is particularly 

elevant for relatively young mothers with babies or children, 
articularly those who are more loyal to the store brand. Fi- 
ally, consumers purchasing Zdravoljupci books were 28% 

ore likely to redeem at least one reward. 

easuring the impact of the loyalty program on expenditures 

This section presents the estimates of Eq. (1) . Table 4 

resents the results of a fixed effects panel exponential re- 
ression with PSW, while Table 5 presents the same model 
ith endogeneity correction (IV) and no PSW weights. The 

ame regressions without PSM nor endogeneity corrections 
an be found in Table A2 in the Web Appendix. In all regres- 
ions, residuals are clustered at the level of the consumer to 

educe the impact of serial autocorrelation and heteroscedas- 
icity ( Bertrand, Duflo, and Mullainathan 2004 ; Cameron and 

iller 2015 ; Wooldridge 2003 ). Table A3 in Web Appendix 

 presents the diagnostic tests for the IV estimator 13 , where 
 cluster-robust score test ( Wooldridge, 1995 ) detects endo- 
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Table 4 
Estimation results – Fixed effects panel exponential regression with propensity score weights. 

Parameter Vegetables Fruit Dried F&V Other food All food 

Period 2 vs 1 π22 -0.0110∗∗∗ -0.1726∗∗∗ 0.3666∗∗∗ 0.0450∗∗∗ 0.0295∗∗∗
S.E. 0.0028 0.0023 0.0073 0.0014 0.0014 
Period 3 vs 1 π23 -0.0111∗∗∗ -0.1692∗∗∗ 1.0971∗∗∗ 0.1874∗∗∗ 0.1648∗∗∗
S.E. 0.0037 0.0027 0.0080 0.0017 0.0017 
2018 vs 2017 π3 0.0793∗∗∗ -0.0257∗∗∗ 0.2924∗∗∗ 0.0515∗∗∗ 0.0488∗∗∗
S.E. 0.0035 0.0027 0.0090 0.0016 0.0016 
Period 2 vs 1 - Redemption group α12 0.0143∗∗ 0.0050 0.0557∗∗∗ 0.0079∗∗ 0.0092∗∗∗
S.E. 0.0066 0.0053 0.0187 0.0032 0.0032 
Period 3 vs 1 - Redemption group α13 0.0070 -0.0020 0.0473∗∗ 0.0062 0.0074∗
S.E. 0.0085 0.0061 0.0198 0.0039 0.0039 
2018 vs 2017 - Redemption group α2 0.0509∗∗∗ 0.0472∗∗∗ 0.0214 0.0397∗∗∗ 0.0408∗∗∗
S.E. 0.0070 0.0058 0.0204 0.0037 0.0036 
Exposure δ02 0.0377∗∗∗ -0.0162∗∗∗ 0.0294∗∗∗ -0.0341∗∗∗ -0.0271∗∗∗
S.E. 0.0033 0.0028 0.0094 0.0017 0.0017 
Post-exposure δ03 -0.0558∗∗∗ -0.1804∗∗∗ -0.2772∗∗∗ -0.1202∗∗∗ -0.1193∗∗∗
S.E. 0.0040 0.0032 0.0098 0.0019 0.0019 
Point pressure δ12 0.1472∗∗∗ 0.1491∗∗∗ 0.1921∗∗∗ 0.1584∗∗∗ 0.1575∗∗∗
S.E. 0.0075 0.0065 0.0221 0.0039 0.0038 
Rewarded behavior δ13 0.0584∗∗∗ 0.0508∗∗∗ 0.0354 0.0590∗∗∗ 0.0579∗∗∗
S.E. 0.0100 0.0075 0.0230 0.0043 0.0042 
Observations – total 1,610,154 1,610,154 1,610,154 1,610,154 1,610,154 
Observations with sales > 0 1,423,313 1,480,474 593,856 1,609,190 1,610,058 
Consumers 268,359 268,359 268,359 268,359 268,359 
GMM criterion function Q 9.052e-32 2.713e-32 1.546e-32 2.428e-31 8.084e-32 

Note: Significance is as follows: ∗ = 10%; ∗∗ = 5%; ∗∗∗ = 1%. S.E. refers to the standard errors clustered at the level of the individual consumer. 
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eneity of the “Redemption” group variable; and instruments 
re strong ( Stock, Wright, and Yogo 2002 ). 

The point pressure mechanism (parameter δ12 ), which oc- 
urs to consumers redeeming a reward during the promotional 
eriod, has a positive impact on F&V sales. Specifically, dur- 
ng the campaign consumers who redeemed the reward in- 
reased significantly their expenditures on fresh vegetables 
 + 14.7% using PSW; + 24.6% using an IV approach), fresh 

ruit ( + 14.9%; + 33.7%), dried F&V ( + 19.2%; + 30.5%), and
ther foods ( + 15.8%; + 32.7%), resulting in a sizable in- 
rease in total food sales ( + 15.8%; + 32.3%). Overall, IV 

stimates are higher than PSW estimates. Nonetheless, these 
esults are indicative of a substantial points pressure mech- 
nism during the 9-week period of the campaign. The posi- 
ive effect on the sales of other food products and total food 

s an indication that consumers in the “Redemption” group 

pent more time and money in stores during the period of the 
ampaign. 

Importantly, the results indicate the presence of a positive 
ewarded behavior mechanism : the effect observed during 

he loyalty program persisted in all categories in the period 

fter the end of the campaign (period 3 in 2018), although 

educing in magnitude over time. Specifically, after the cam- 
aign consumers who redeemed the reward recorded an in- 
rease in their expenditures on fresh vegetables ( + 5.8% us- 
ng PSW; 5.4% using an IV approach), fresh fruit ( + 5.1%; 
 8.9%), dried F&V ( + 3.5%; + 0.05%, not significant), and 

ther foods ( + 5.9%; + 10.1%), with an overall increase in 

otal food expenditures ( + 5.8%; + 9.9%). As before, IV esti- 
ates are higher than PSW estimates, except for vegetables 
97
nd dried F&V. These results provide evidence of a signifi- 
ant rewarded behavior effect in almost all the categories in 

nalysis, which is however smaller in magnitude compared to 

oints pressure. 
In contrast, estimates of the exposure mechanism δ02 (the 

ear-period interaction variables: Period 2 × 2018; and Period 

 × 2018) present a less straightforward picture. Results us- 
ng PSW indicate that during the promotional campaign, mere 
xposure increased expenditures on vegetables and dried F&V 

ncreased ( + 3.7% and + 2.9% respectively); however, IV esti- 
ates indicate no significant impact on both these categories. 
onversely, both methods estimate a reduction in expenditures 
n fruit (−1.6% using PSW; −8.1% using an IV approach) 
nd sales of other foods decreased (−3.4%; −10.5%), result- 
ng in a drop in total food expenditures (−2.7%; −9.6%). 
hese results suggest that consumers may have substituted 

art of their budget away from other goods to buy vegeta- 
les, but more generally did not respond to the campaign 

olely on the basis of the information that was provided. The 
ost-exposure mechanism δ03 indicates that the effect of in- 
ormation did not persist, as consumers spent less in all cat- 
gories once the campaign stopped: expenditures on vegeta- 
les (−5.5% using PSW; −5.95% using IV), fruit (−18.0%; 
19.1%), dried F&V (−27.7%; −26.8%), and other foods 

−12.0%; −13.7%) all decreased, with an overall drop in to- 
al food expenditures (−11.9%; −13.5%). 

Regarding the remaining coefficients, π22 and π23 indicate 
hat fresh F&V consumption falls towards the end of the year 
ue to the seasonality of production, except for dried F&V 

nd other foods, which increase in preparation for Christmas 
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Table 5 
Estimation results – Fixed effects panel exponential regression with endogeneity correction. 

Parameter Vegetables Fruit Dried F&V Other food All food 

Period 2 vs 1 π22 -0.0282∗∗∗ -0.1829∗∗∗ 0.3264∗∗∗ 0.0339∗∗∗ 0.0172∗∗∗
S.E. 0.0065 0.0050 0.0164 0.0035 0.0034 
Period 3 vs 1 π23 -0.0307∗∗∗ -0.1690∗∗∗ 1.1345∗∗∗ 0.1832∗∗∗ 0.1598∗∗∗
S.E. 0.0084 0.0059 0.0158 0.0039 0.003855 
2018 vs 2017 π3 0.0633∗∗∗ -0.0254∗∗∗ 0.2645∗∗∗ 0.0381∗∗∗ 0.0361∗∗∗
S.E. 0.0085 0.0055 0.0183 0.0039 0.0038 
Period 2 vs 1 - Redemption group α12 0.0755∗∗∗ 0.0342∗∗ 0.1995∗∗∗ 0.0449∗∗∗ 0.0504∗∗∗
S.E. 0.0212 0.0163 0.0535 0.0106 0.01035 
Period 3 vs 1 - Redemption group α13 0.0842∗∗∗ -0.0074 -0.0806 0.0212∗ 0.0254∗∗
S.E. 0.0270 0.0193 0.0536 0.0117 0.01168 
2018 vs 2017 - Redemption group α2 0.1084∗∗∗ 0.0388∗∗ 0.1312∗∗ 0.0855∗∗∗ 0.0843∗∗∗
S.E. 0.0284 0.0174 0.0602 0.0116 0.01148 
Exposure δ02 -0.0050 -0.0814∗∗∗ -0.0312 -0.1048∗∗∗ -0.0957∗∗∗
S.E. 0.0087 0.0068 0.0229 0.0047 0.0045 
Post-exposure δ03 -0.0595∗∗∗ -0.1906∗∗∗ -0.2679∗∗∗ -0.1366∗∗∗ -0.1350∗∗∗
S.E. 0.0099 0.0068 0.0201 0.0047 0.0046 
Point pressure δ12 0.2458∗∗∗ 0.3368∗∗∗ 0.3045∗∗∗ 0.3271∗∗∗ 0.3229∗∗∗
S.E. 0.0278 0.0203 0.0697 0.0130 0.0128 
Rewarded behavior δ13 0.0537∗ 0.0893∗∗∗ 0.0005 0.1010∗∗∗ 0.0985∗∗∗
S.E. 0.0321 0.0213 0.0668 0.0137 0.0135 
Observations – total 1,610,154 1,610,154 1,610,154 1,610,154 1,610,154 
Observations with sales > 0 1,423,313 1,480,474 593,856 1,609,190 1,610,058 
Consumers 268,359 268,359 268,359 268,359 268359 
GMM criterion function Q 8.797e-33 4.405e-33 1.524e-33 1.495e-32 4.012e-32 

Note: Significance is as follows: ∗ = 10%; ∗∗ = 5%; ∗∗∗ = 1%. S.E. refers to the standard errors clustered at the level of the individual consumer. 
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nd new year festivities, and sustain the growth of the total 
ood category. These trends do not fully characterize the con- 
umers in the “Redemption” group: α12 indicate that for this 
roup expenditures in all categories increase in the second 

eriod; however, α13 suggests this group spend more on food 

verall in period 3, with the PSW approach suggesting only 

hrough an increase in dried F&V, while the IV approach sug- 
ests growth in expenditures on vegetables and other food. Fi- 
ally, π3 indicates that compared to 2017, in 2018 consumers 
n average spent more on everything except fruit, with a par- 
icularly large increase in dried F&V expenditures; while α2 

ndicates that the “Redemption” group recorded an additional 
ncrease in expenditures across all the categories (except dried 

&V in Table 4 ). As a result, the promotional campaign suc- 
eeded to some extent in slowing down the downward-facing 

rend within the F&V category over winter; while for the “Re- 
emption” group, the campaign reinforced an existing positive 
rend. 

Discussion 

This article estimates the within and cross-category effects 
f a retailer’s loyalty program, both during and after the pro- 
otional period. Unlike previous research, which considers 

eneric (multi-category) loyalty programs, this study analyses 
 nationwide program run by a large Croatian grocery retailer 
hat specifically promoted the sales of F&V, a key element of 
 healthy lifestyle ( Albani et al. 2018 ; Bollinger et al. 2020 ; 
ist, Samek, and Zhu 2015 ). Loyalty programs where the fo- 
al category is a healthy category can differ from programs 
98
argeting generic in-store expenditures because they provide 
nformation about the personal or social benefits of the pro- 
oted behavior ( Bollinger et al. 2020 ; Polacsek et al. 2018 ; 
chwartz et al. 2014 ). At the same time, the promotion of 
ealthy products like F&V (and fresh produce more generally) 
equires retailers to pay for the campaign without procurement 
ncome, limiting the appeal of such an activity. Overall, the 
esults support the view that retailers can play a primary role 
n the pursuit of public health and sustainability goals, and 

arketing campaigns promoting more sustainable consump- 
ion patterns can lead to win-win scenarios where retailers 
ncrease their revenues. This section discusses these results, 
ocusing on the learning of this campaign for retailers. 

re loyalty programs promoting F&V consumption effective? 

Loyalty programs seek to provide benefits to consumers 
ho engage more frequently with the retailer, through a 

pending goal that rewards consumers, as well as retailer, 
hrough an increase in revenues and profits ( Ballings, McCul- 
ough, and Bharadwaj 2018 ; Blattberg, Kim, and Neslin 2008 ; 
enderson, Beck, and Palmatier 2011 ; Stourm et al. 2020 ; 
aylor and Neslin 2005 ). A key objective of loyalty programs 

s to increase sales and induce cross-category selling to ex- 
sting customers, strengthening behavioral loyalty to the re- 
ailer ( Belli et al. 2022 ; Blattberg, Kim, and Neslin 2008 ; 
eenheer, van Heerde, Bijmolt, and Smidts 2007 ). The main 

nding of this research is the expansionary nature of the 
dravoljupci campaign: the promotion of a healthy category 

F&V) is accompanied by an overall increase in expenditures 
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n the focal category, as well as total food expenditures, an 

ndication of campaign effectiveness. 
The analysis of cross-category purchases is particularly im- 

ortant when promoting products in a single category: in a 
ategory like F&V, where retailers have to pay for the costs of 
he promotional campaign, the increase in consumer spending 

cross all categories allows retailers to subsidize (in mone- 
ary or non-monetary form, e.g., through redeemable points 
n Wei and Xiao 2015 ) the sales of healthy options with the 
ncrease in revenue from other goods. As a result, an ef- 
ective loyalty program promoting healthy products requires 
n increase in the share of wallet consumers spend in the 
ocal retailer ( Meyer-Waarden 2007 ), as profitability is in- 
erently linked to an increase in consumer spending across 
on-focal categories ( Gabel and Guhl 2022 ; Liu and Yang 

009 ; Wei and Xiao 2015 ). Crucially, our results suggest that 
oyalty programs can be used within a portfolio of actions re- 
ailers can use designed to deliver societal benefits (see also 

anzone, Auch, and Zizzo 2021 ; Panzone et al. 2021a ; Pan- 
one et al. 2021b ), and increase behavioral loyalty to the re- 
ailer. 

The results provide evidence that the promotion generated 

 significant points pressure mechanism ( Blattberg, Kim, and 

eslin 2008 ; Dorotic et al. 2014 ; Taylor and Neslin 2005 ). 
his mechanism leads to the largest change in consumer ex- 
enditure across all categories. However, this mechanism af- 
ected only those consumers interested in the reward – ap- 
roximately one third of our sample. These consumers have 
 stronger motivational attachment to the campaign (that is, an 

nterest in the reward), and possibly stronger preferences for 
he brand of the retailer, as they appeared to have stronger 
aseline behavioral loyalty. The initial collection of points 
ay have motivated this group of consumers to engage with 

he promotion by collecting more points ( Kivetz, Urminsky, 
nd Zheng 2006 ); while the presence of a non-linear pricing 

chedule for rewards may have further motivated the collec- 
ion of points to reduce the monetary cost of the reward. At 
he same time, the presence of points may have also moti- 
ated some individuals to redeem a reward to avoid losing 

oints i.e. “points loss aversion”; or avoid wasting the effort 
laced in collecting points (sunk costs). 

Results also provide evidence of a rewarded behav- 
or mechanism ( Bijmolt, Dorotic, and Verhoef 2011 ; 
orotic et al. 2014 ; Kim, Steinhoff, and Palmatier 2021 ; 
aylor and Neslin 2005 ), which affected consumers who re- 
eemed the reward. In the case studied, the rewarded behavior 
echanism leads to a smaller increase in sales compared to 

he points pressure mechanism amongst those who redeemed 

oints for a reward, but sales in F&V remained above the 
aseline level even after the end of the promotional campaign. 
his mechanism increased expenditures across all categories, 
xcept dried F&V, due to the seasonal and storable nature of 
his category. From the perspective of retailers, these results 
re important: the campaign increased consumer loyalty, with 

xpenditures that remained higher than the baseline once the 
eward was removed. This increased loyalty may be driven by 

ore favorable attitudes towards the retailer, an increase in the 
99
elf-esteem of the consumer, or learning about the quality of 
he products sold in the retailer ( Belli et al. 2022 ; Kim, Stein- 
off, and Palmatier 2021 ); while the data does not allow dis- 
ntangling these effects, the results support the view that the 
ntervention was effective in increasing sales in the focal re- 
ailer. 

Finally, the results indicate that pure exposure to the cam- 
aign did not have a clear effect, with small positive or 
on-significant effects on the sales of vegetables and dried 

&V, and a drop in expenditure in all other classes. As a re- 
ult, exposing consumers to information promoting F&V con- 
umption online or offline (e.g., on billboards) did not have 
 clear, positive effect on F&V consumption, an indication 

hat this information did not prime consumers ( Papies 2016 ; 
ate, Stewart, and Daly 2014 ). Importantly, the post-exposure 
echanism saw a drop in expenditure in all categories. The 

egative effect on vegetables and dried F&V suggests that 
nformation may have prevented a decline in consumption in 

hose categories, but the protective effect only lasted when 

vailable during the shopping trip (as seen for nutrition la- 
els in Bollinger et al. 2020 ; Dubois et al. 2020 ). The overall 
rop in expenditure might reflect a more general drop in pa- 
ronage due to unobservable factors (e.g., increasing market 
hare of discount retailers) that drove consumers away from 

he focal retailer. Future research is needed to understand the 
easons for this drop. 

argeting and the design of loyalty programs promoting 

ocietal goals 

This study shows that the provision of a health goal that 
argets expenditures in a specific category can increase the 
otal amount consumers spend in the stores of the focal 
etailer. A key insight for retailers is that a societal goal 
an align with business goals: while the goal is category- 
pecific, it can increase the interactions between consumers 
nd retailers, with an increase in consumer expenditures in 

ll revenue-generating categories. In fact, the design of pro- 
otions that incorporate health goals can increase sales, with 

rowth coming from an increase in sales within the focal cat- 
gory, as well as from a spillover effect to other categories 
n the shopping basket ( Manchanda, Ansari, and Gupta 1999 ; 
ichards, Hamilton, and Yonezawa 2018 ). Notably, the effec- 

iveness of a loyalty program depends crucially on its design 

 Bijmolt, Dorotic, and Verhoef 2011 ; Bombaij and Dekimpe 
019 ; Bombaij, Gelper, and Dekimpe 2022 ), and this study 

rovides some important insights. 
A first consideration is the need to understand the cus- 

omer segment targeted by the promotion. The increase in rev- 
nue observed in our study comes from consumers who had 

 strong interest in healthy eating for their children and val- 
ed the reward – mothers with children. In line with previous 
esearch ( Gabel and Guhl 2022 ; Liu 2007 ), engagement was 
articularly relevant for consumers who had a high level of 
oyalty at the outset. Crucially, consumers who redeemed re- 
ards spent more also after the promotion finished (although 

t a diminishing rate), consistent with the notion that cus- 



L.A. Panzone, B. Tocco, R. Brečić et al. Journal of Retailing 100 (2024) 85–103

t
l
G
s
c
t
i

(
w
fi
m
t
T
w
o
s
r
(
T
t
o
t
c

p
i
t
c
G
i
s
r
p

L

l
i
s
t
t
i
h
t
p
D
i
t
a
(
a
r
(
i
h

o
t

h
m
a
e
V
s
c
h
t
f
a
d
s
q
o
T
(
P
l

U
S
a
s
R
G
M
a
W
a
t
s

f
0

A

A

A

omers need to experience the benefits of a reward from a 
oyalty program before changing their behavior ( Gabel and 

uhl, 2022 ). From a consumer dynamics perspective, this 
tudy shows that at the expansion stage, where consumers 
onsider ways to increase their interactions with the retailer, 
he presence of a lifestyle goal value by the target segment 
s a way to strengthen relationships. 

A second consideration is the design of the reward 

 Bombaij, Gelper, and Dekimpe 2022 ). Previous research 

arns that messages promoting lifestyle choices can back- 
re, causing reactance ( Zemack-Rugar, Moore, and Fitzsi- 
ons 2017 ), or reduce the motivation to engage with the re- 

ailer in other related categories ( Dubé, Luo, and Fang 2017 ). 
he “Zdravoljupci” campaign presented consumers with a re- 
ard that was hard (redeemable points, which give a discount 
n the final reward), and directly linked to the activity of the 
tore; but it also contained a soft, intangible element, as it 
ewarded consumers who care for the health of their children 

see e.g., Belli et al. 2022 for the classification of rewards). 
he characteristics of this promotion made it very appealing 

o the targeted customer segment (primarily mothers aged 45 

r less, loyal to the store brand). The alignment of the incen- 
ives of the retailer and the target segment is likely to have 
ontributed to the increase in total expenditure. 

A final consideration is the choice of the category, fresh 

roduce, which is characterized by perishable products, and 

s therefore typically unsuitable for stockpiling. This fea- 
ure may explain the absence of anticipatory delays from 

onsumers expecting the promotion ( Raghubir, Inman, and 

rande 2004 ); as well as the absence of post-promotion dips 
n sales ( Ballings, McCullough, and Bharadwaj 2018 ). Con- 
equently, fresh produce is particularly appropriate for such a 
ewards program, and results might differ for non-perishable 
roduct categories. 

imitations and future research 

While providing important insights for retailers, a key 

imitation of this study is the limited availability of behav- 
oral variables in the dataset. Behavioral loyalty entails con- 
umers developing more positive attitudes towards the re- 
ailer, leading to higher spending in store (in terms of to- 
al expenditure or share of wallet), as well as more visits 
n store ( Henderson, Beck, and Palmatier 2011 ; Kim, Stein- 
off, and Palmatier 2021 ). At the same time, the redemp- 
ion of a reward associated with a virtuous goal is ex- 
ected to increase the self-esteem of redeemers ( Fishbach and 

har, 2007 ; Fishbach et al., 2010 ); while points accumulation 

s expected to motivate consumers in the pursuit of the goal, 
herefore increasing their consumption rate ( Kivetz, Urminsky, 
nd Zheng 2006 ). This study only observes expenditures, and 

yearly) data on visits in store, but has no data on consumer 
ttitudes, patronage of competitors, and other behavioral met- 
ics over time that may explain our results in more detail 
 Belli et al. 2022 ; Kim et al. 2021 ). Future research could 

nvestigate whether redeeming points for differing products 
as varying effects on self-esteem, and if associated feelings 
100
f gratitude explain the positive spillover effect on sales after 
he end of the campaign. 

Similarly, loyalty card data collects information on house- 
old purchasing patterns, but not actual consumption (which 

ay vary due to gifting and food waste), or the intrahousehold 

llocation of consumption. Consequently, the results provide 
vidence of secondary demand effects ( Neslin et al. 2014 ; 
erhoef, Kannan, and Inman 2015 ), whereby the campaign 

hifted sales from rivals to the focal retailer. However, the data 
annot precisely estimate primary demand effects, whereby 

ouseholds increase their total expenditures on, and consump- 
ion of, F&V, and overcoming this limitation requires data 
rom consumer panels, which records expenditure data in 

ll retailers (e.g., Meyer-Waarden 2007 ). Finally, while the 
ataset allows for exploring expansion dynamics in consumer 
hopping, it cannot provide insights regarding customer ac- 
uisition (the decision to join the loyalty card program), 
r customer onboarding (value delivery after enrolment). 
hese are two important metrics affected by loyalty programs 
 Henderson, Beck, and Palmatier 2011 ; Kim, Steinhoff, and 

almatier 2021 ), which may respond to programs promoting 

ifestyle choices. This is again left for future research. 
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