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Abstract

Studies based on the analysis of a new design of loyalty program, item-based loy-
alty programs (IBLPs), indicate that customers are more interested in item-based
reward points than in traditional price discounts. However, we are still unaware of
customer responses to the different point settings on IBLP items. This study inves-
tigates an analysis with Tobit II to explore IBLPs’ short-term (4 months) impact
on customers’ purchase behaviors using data from two newly opened Japanese
supermarket chains that have implemented this new IBLP program from the begin-
ning. The results showed that different types of customers are differently affected
by IBLPs, and that heavy customers are more inclined to purchase more items with
more spending money than others. The results also indicated that customers’ pur-
chase behaviors are affected by IBLPs’ different point levels. Moreover, to an IBLP
with different points, the responses from different types of customers are different.
The findings of this study have important guiding significance in IBLP design and
marketing management.

Keywords Loyalty program - IBLP - Customer purchase behavior - Short-term
impact analysis

< Bo Wu
wubo @aoni.waseda.jp

Yi Sun
sun-yi650 @g.ecc.u-tokyo.ac.jp

Katsutoshi Yada
yada@Xkansai-u.ac.jp
Faculty of Human Sciences, Waseda University, Tokorozawa, Japan

Department of Systems Innovation, School of Engineering, The University of Tokyo, Tokyo,
Japan

Graduate School of Business and Commerce, Kansai University, Osaka, Japan

@ Springer


http://orcid.org/0000-0002-1971-595X
http://crossmark.crossref.org/dialog/?doi=10.1007/s12626-020-00062-5&domain=pdf

182 The Review of Socionetwork Strategies (2020) 14:181-192

1 Introduction

To attract and retain more customers, as part of customer relationship manage-
ment strategy, various industries use loyalty programs (e.g., issue points) to make
more profits. The total points issued by companies in Japan were at least worth
nearly 85 billion yen in 2014, and this number may increase to 1.1 trillion yen in
2022. The loyalty programs are used by industries such as airlines and grocery
stores to increase their marketing promotions by identifying customers’ perfor-
mances [1]. By involving the loyalty programs, companies collect more data to
enhance their targeted promotions and can further gain more repeated business
[2]. Correspondingly, customers can earn reward points by their purchase rates
that can help their closer to the redemption thresholds [2—4].

Some of the researches done on loyalty program suggest that it can success-
fully foster customer’s loyalty [2, 3, 5, 6]. However, as a loyalty program is
widely used in the current marketplace, it can also become a redundant resource
in businesses [4]. According to some studies, the design of loyalty program is
directly related to its effectiveness [1, 4, 5, 7], which means that new designs for
loyalty program are important and worth studying.

For instance, a new design of loyalty program ‘“item-based loyalty program
(IBLP)” is proposed by Zhang et al. [7]. The difference between an IBLP and a
conventional loyalty program is that the price discounts for each item are replaced
by reward points in the former, which means that customers can earn extra points
when purchasing specific items. Zhang et al.’s findings indicate that the custom-
ers showed more interest toward the item-based reward points than toward tra-
ditional price discount. However, in the study, they only explored the difference
between non-members and members. As some researchers suggest that compar-
ing the behavior of members with non-members cannot conclusively establish the
causal relationship [3], it is important to further indicate the different responses
to the IBLP from other types of member classification.

Therefore, in this study, we focus on a new IBLP-based design that assigns
different points to different products, and try to explore this IBLP’s short-term
(4 months) impact on customers’ purchase behaviors using Tobit II. The data we
used were from two newly opened Japanese supermarket chains (belonging to
the same company named Hankyu Oasis) that have this new IBLP program in
practice since the beginning. To identify the effects of the new IBLP on custom-
ers’ purchase behaviors, the research findings and conclusion of this study have
important guiding significance in IBLP design and marketing management.

This paper is an extended version of our previous conference papers [8]. The
remainder of this paper is organized as follows: an overview of related studies is
provided in Sect. 2 with related empirical hypotheses. In Sect. 3, the target cus-
tomer, related data set, and model are given. The analysis model and results that
we used are provided in Sects. 4 and 5. Finally, we summarize the research results
and provide our perspective regarding promising future research in Sect. 6.
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2 Overview of Related Studies and Hypothesis Development

Many studies have been conducted to investigate the effects of IBLPs on custom-
ers’ purchase behaviors. In this study, based on our case study of a supermarket in
Japan (Hankyu Oasis), we define an IBLP as a design in which member custom-
ers can earn different points as rewards for purchase of different items. According
to the prior researches and our purpose mentioned above, in this study, we try to
solve three questions by testing the corresponding hypotheses.

2.1 The Effect of IBLP on Different Types of Customers

Findings from Zhang et al.’s [7] IBLP study, which examined the differences in
responses between non-members and members, indicate that IBLPs may lead to
an increase in non-members’ total spending, but, at the same time, may also lead
to a decrease in members’ spending [7]. However, in this study, they did not con-
sider the different types of members, which also lead to different responses [3].
Therefore, for the IBLP data we have, our first hypothesis will be:

H1 Different types of customers respond differently to Oasis’s IBLP.

According to the prior studies, customers can be classified into different types
based on their basic demographic information [5], their attitude or behaviors to
the firm, and so on [3, 4, 9, 10], which may better predict customer responses [4].
Therefore, drawing on the previous study [3], in this study, we use the spending
level (heavy, moderate, light) to classify customers. Thus, to prove that the differ-
ence exists between the levels we used, as the first step, sub-hypothesis Hla will
be:

Hla Oasis’s IBLP affects light, moderate, and heavy customers’ purchase
behaviors differently.

Moreover, according to Lal et al.’s study [3], in this study, we use custom-
ers’ purchase incidence and weekly spending to represent their purchase behavior.
As heavy and light customers may be less concerned with the items’ additional
reward points, sub-hypothesis H1b for customers’ purchase behaviors will be:

H1b Oasis’s IBLP affects moderate customers’ purchase behavior more than
heavy and light customers’ purchase behavior.

2.2 The Effect of Different Points on Customers’ Purchase Behaviors

A few studies focus on the effect of IBLPs’ different point levels on custom-
ers’ purchase behaviors. Kumar et al. [11] pay attention to the effect of different
values of coupons on their coupon elasticity. Their finding indicates that for the
same brand, a higher value of coupon has a higher effect on the coupon elasticity.
Therefore, as coupon values are similar to IBLP points, hypothesis H2 will be:
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H2 Different points in Oasis’s IBLP affect customers’ purchase behavior
differently.

Similar to H1, to prove that the difference exists between the groups classified
by different points in customer purchase behaviors, sub-hypothesis H2a will be:

H2a Different points in Oasis’s IBLP have different effects on customers’
purchase behavior.

Moreover, according to the results of a coupon elasticity study [11], the
higher point group may have a greater influence on customers’ behaviors. Thus,
sub-hypothesis H2b will be:

H2b Customers’ purchase behavior is more affected by higher point items
than lower point items.

2.3 How Customers with Different Characteristics Respond Differently to an IBLP
with Different Points

Lal et al. [3] suggest that grocery retailing is one of the least profitable indus-
tries and the competition for a shopper is fierce. To improve its competitive-
ness, a firm needs to increase customers’ switching cost by constantly remind-
ing customers about special benefits they can earn only in their store [5, 7].
However, given that most firms are offering loyalty programs now, it is very
difficult for firms to create differences to attract customers by operating a con-
ventional loyalty program. Zhang et al. [7] find that the IBLP they designed suc-
cessfully reduced customers’ responsiveness to competitors’ promotions, which
means this new design does differentiate their program from other competitors.
Nevertheless, to further improve the IBLP effects, many topics still need to be
explored.

Therefore, based on Liu [3] and Zhang et al.’s [7] results, this study ana-
lyzes the details of an IBLP. In our third hypothesis, we examine how different
points in IBLPs affect different types of customers differently. The result of this
hypothesis may provide us an opportunity to improve the effect of Oasis’s IBLP
by making the IBLP design more precise.

H3 Different types of customers respond differently to IBLPs with different
points.

If H1 and H2 are supported, we can draw a conclusion that different types of
customers respond differently to Oasis’s IBLP. Thus, we need to examine which
kind of customers are more affected by which kind of points in the IBLP. Similar
to what we do in H1b and H2b, we bring up the following sub-hypothesis:

H3a Higher point items affect moderate customers’ purchase behavior
more than they do heavy and light customers’ purchase behavior.
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3 Details of Data
3.1 Data Set from Oasis’s IBLP

As mentioned above, to avoid the learning effect, the data set are selected from two
newly opened Japanese supermarket chains (Oasis) that have been using the new
IBLP program since the beginning. In their normal design, the member customers
can earn one reward point for their each 200 yen spending in the store. Based on this
basic design, an advance IBLP design called point plus is used to allow the member
customers gain more points (ten levels from 5 to 100 points) according to their pur-
chase items’ monthly changing classification.

As shown in Fig. 1, based on the whole data we have, a store selection period
is used to estimate the open date of the stores; based on their open day, the data
collection period is selected for analysis. In detail, as the prior studies indicate that
customers’ behavioral loyalty is related more to the short-term period, we used the
data from a 4-month period (2016.1.1 to 2016.4.30) and classified the data collec-
tion period into two parts: initialization period to classify customers and analysis
period to estimate the model.

3.2 Target Customers

In this study, to rule out the self-selection effect, we use three criteria to identify our
target customers: date of membership, visit frequency, and last visit date. In other
words, our target customers are the customers who have the data of purchase behav-
iors more than one at the beginning to the end of our research period. Therefore,
the customers who joined the membership early, have more than one time of store
visit history, and visited the store at least in the last month (April) are selected for
analysis.

Based on our classification of customers and spending level mentioned in Sect. 2,
1245 target customers are picked for analysis, including 416 of light, 415 of moder-
ate, and 414 of heavy spending category. Figure 2 shows the proportion of different

@ store selection period @ Data collection period

2015 2016

November December January February March April
New Store’s f New Store’s § hitiaization Analysis

open day at open day at < !

11.182015 J| 12.15,2015 period period

Fig. 1 The time periods we set

time
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The ratio of different types of customers’ numbers

and their total spending level during January 2016
100%
90%
80%
70%
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50%
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40%
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B moderate
30%

20% B heavy

10%

0%
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Fig.2 The proportion of different customer types and their corresponding spending levels

customer types and their corresponding spending levels in January 2016. Of the
total spending, 62% has been done by the heavy types, which is two times than that
by the moderate, and six times than that by the light customers. The details of basic
statistics of customers with different types are shown in Table 1.

3.3 IBLP Items

Based on Oasis’s IBLP design, ten levels of points including 5, 10, 15, 20, 25, 30,
35, 40, 50, and 100 point are used to bind the items with different price, which indi-
cate that the items with higher price usually have a higher level of point setting. In
addition, the 5- and 10-point levels have the most item categories, and the levels of
25 and 100 only have two.

4 Tobit Il Model

Prior studies have used many methods such as a hierarchical linear model (HLM)
that do not require independent observations and can accommodate individual het-
erogeneity to model customers’ reaction to loyalty program [3]. However, using
an HLM to model purchase frequency and transaction size separately can lead to

Table 1 Descriptive statistics of

X X Classification Minimum Median Mean Maximum Standard
each customer’s total spending

devia-
level tion
Heavy 13,150 19,340 21,982 68,470 1670
Moderate 6700 9470 9640 13,100 1865
Light 450 4150 4050 6670 8834
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inefficient and biased model estimates. To avoid this disadvantage, we focus on the
model named Tobit II [12] that does not require the normality assumption and is
usually used to measure customers’ purchase behavior [6, 10]. Therefore, to test the
effect of different IBLP items on customers’ purchase behavior (purchases decision
and weekly spending), the Tobit II model is involved in our analysis. The Tobit II
model has two steps as follows:

4.1 Profit Model (Purchase Incidence)

To predict IBLP items’ purchase incidence, we assume that customer i purchases the
IBLP items from Oasis’s store in week 7 (Z;), when the utility of doing so (Z7) is
positive. Therefore,

7 1 (Purchase)if Z} > 0
71 0 (No purchase) otherwise ey

Equation 1 means that when customer i purchases in the store in week 7, the value
of Z, will be 1, else it will be 0. Z; represents the utility of customer i’s purchase in
week ¢, which can be calculated as:

Z;: = + 5freqFreqit + 5trend 10g (t) + Eir (2)

In Eq. 2, a, represents the baseline IBLP items’ purchase incidence. Freq;, repre-
sents customer i’s shop visit frequency in week ¢, log(?) represents the time trends.
€;, 1s the random error. To ensure the distribution closer to normal, the variables of
independent and dependent are all log-transformed [7, 10].

4.2 OLS Regression Model (Weekly Spending)

Therefore, based on the Step 1, when the customer i has made a purchase in week ¢
(Z,, = 1), the logarithm of weekly spending of customer i in week ¢ (Japanese yen)
v, will be:

ﬂSp log (POint5i,) + ...

. 1 .
+P100, 10g (Point; ;) * haena log () + oy )

Yu="t
In Eq. 3, y, represents the baseline weekly spending, and a set of point-related
variables (a total of ten, e.g., Points;) is used to represent the spending on corre-
sponding items (e.g., 5-point). log(#) represents the time trends. o;, is the random
error.
These two models are used to perform analysis on all types of customers.
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Table 2 Results of IBLP items’ purchase incidence

Variables Heavy customers Moderate customers Light customers
a —0.693%%* —0.912%* —1.142%*

Shop visit frequency (Freg;,) 0.175%* 0.209%* 0.169%*

Time trend [log(?)] —0.203** —0.212%* -0.108"*

**p value <0.01; n.s. not statistically significant

Table 3 Results of weekly spending on IBLP items

Variables Heavy customers Moderate customers Light customers

% 1.8837%:* 1.752%* 1.711%*
S-point items 0.570%%* 0.591%#* 0.586%*
10-point items 0.4237%%* 0.404%#:* 0.4847%%*
15-point items 0.315%%* 0.443%% 0.537%%*
20-point items 0.482%%* 0.473%%* 0.522%%*
25-point items 0.670%* 0.780%* Omitted
30-point items 0.5327%%* 0.545%%* 0.576%*
35-point items 0.2827%%* Omitted Omitted
40-point items 0.372%* 0.438%** Omitted
50-point items 0.446%* Omitted 0.486%**
100-point items 0.47 1% 0.625%* 0.547%:
Time trend [log(?)] -0.014 ™ —-0.072%* -0.006™*

**p value <0.01; n.s. not statistically significant

5 Results and Hypothesis Testing

In this study, the Tobit IT model is used to test the effect of IBLP point levels on the
purchase behaviors with different customer types.

As shown in Tables 2 and 3, for IBLP items’ purchase incidence and weekly
spending, the results indicate that all the tested variables in our model are signif-
icant. Moreover, customers did not have a significant upward trend in their IBLP
items-based purchase behaviors.

Therefore, based on the analysis results, the hypotheses are tested as follows:

5.1 Test of Hypotheses 1

To test H1, two steps are used to test Hla and H1b.

At first, based on the basic statistics that show that the heavy customers have
spent more money on the IBLP items, the analysis of variance analysis and Z-test
are used to test Hla. As shown in Tables 4 and 5, the results of variance analy-
sis and Z-test indicate that a significant difference exists among the three types of
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Table 4 Variance analysis for

Variance analysis value
heavy, moderate, and light Y p
customers’ purchase behavior Purchase incidence o

Total spending 2.36E—10%*

**p value <0.01; n.s. not statistically significant

Table5 Z-test among heavy, Z-test (p value) Heavy and moderate Moderate and light
moderate, and light customers’
purchase behaviors Purchase incidence ~ 7.62E— 12+ 1L1E—10%*

Total spending 2.0542E — 06%** 0.04%*

**p value <0.01; n.s. not statistically significant

Table 6 Variance analysis for
customers’ spending on 20-, 10-,

and S5-point item 20, 10 and 5-point 0

Variance analysis p value

**p value < 0.01; n.s. not statistically significant

Table 7 Z-test among
customers’ spending on 20-, 10-,

and 5-point items Customers’ average spending 2.69E — 06%** 0.07™*

Z-test (p value) 2 and 10-point 10 and 5-point

*#¥p value <0.01; n.s. not statistically significant

customers’ purchase incidence and weekly spending on IBLP items (p <0.05). Hla
is supported.

In contrast, based on the results of the Tobit II model as shown in Table 2, a
higher value in heavy customers is observed in the parameter of purchase probabil-
ity baseline &, which means that the heavy customers have a higher probability to
purchase more IBLP items. Moreover, as shown in Table 3, the heavy customers
also have the largest value in the parameter of purchase probability baseline y,,. It
means that the heavy customers spent more money on the IBLP items initially. How-
ever, except the beginning, the heavy customers not always the highest purchasers,
therefore, H1b is partly supported. The heavy customers’ purchase behavior is most
affected by Oasis’s IBLP initially.

5.2 Test of Hypotheses 2
Similarly, to test H2, two steps are used to test H2a and H2b.

For H2a, the analysis of variance analysis and Z-test are used. According to the
large sample distribution theory [12], only the variables that have enough samples
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Table 8 Model estimation

; Variables Customers
results for IBLP items’ purchase
incidence a —0.900%*
Shop visit frequency (Freg,,) 0.197%*
Time trend [log(?)] —0.203**

*#*p value <0.01; n.s. not statistically significant

Table 9 Model results for

X . Variables Customers
weekly spending on IBLP items

% 1.831%*
5-point items 0.576**
10-point items 0.428%**
15-point items 0.374%*
20-point items 0.488**
25-point items 0.741%*
30-point items 0.545%*
35-point items 0.300%*
40-point items 0.406%*
50-point items 0.459%*
100-point items 0.538**
Time trend [log(?)] —0.032%%*

*%p value < 0.01; n.s. not statistically significant

can use the method of Z-test. Therefore, in this study, we select the points 5, 10, and
20 for analysis as they have more than 100 samples.

As shown in Tables 6 and 7, the results of variance analysis among total spending
are significant (p <0.05), but the result of their Z-test is not significant (p>0.05),
which indicates that to some extent, the customers do have different reactions to dif-
ferent point levels. H2a is partly supported.

In contrast, for H2b, the results for all customers’ purchase behaviors are given in
Tables 8 and 9. All of the variables are significant, and for the different point levels,
the highest is the level of 25, which means that a higher point does not have a higher
effect on customers. H2b is not supported.

5.3 Test of Hypotheses 3

To test H3a, as the coefficients of different points for heavy, moderate, and light
customers are all significant, we try to explore H3 based on the results shown in
Tables 2 and 3. Based on the results, the top three coefficients for heavy customers
are 25-, 5-, and 30-point items, which are 0.670, 0.570, and 0.532. As for moderate
customers, the coefficients of 25-, 100-, and 5-point items, 0.780, 0.625, and 0.591,
are higher than other points. Finally, 5-, 30-, and 100-point items’ coefficients for
light customers are 0.586, 0.576, and 0.547. Among all these points, the 25-point
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level items for moderate customer have the highest value. These results confirm that
responses from different types of customers to an IBLP with different points are
different.

Furthermore, moderate customers’ weekly spending is more affected by 100-,
40-, 25-, and 5-point items, and light customers spend more money on 50-, 30-,
20-, 15-, and 10-point items than other customers. These results suggest that
higher point items may have more effect on the moderate customers. Neverthe-
less, the purchase behaviors of light customers are more affected by the high-level
point items. Moreover, the heavy customers are less sensitive to high-point items
than others. Thus, H3a is partly supported.

This result indicates that heavy customers are also concerned about how to
accumulate more points and maximize their benefits faster by purchasing items
in IBLPs. However, heavy customers are less sensitive to the difference among
points in IBLPs. In contrast, although moderate and light customers spend less
money on IBLP items than heavy customers, they are more affected by certain
points in IBLPs. It suggests that all customers pay attention to IBLPs, and, mod-
erate and light customers choose more efficient ways to get more points.

6 Conclusion

This study focuses on the IBLP-based design that assigns different points to dif-
ferent products, based on the data from two newly opened Japanese supermarket
chains (Oasis) that have used this new IBLP program since the beginning. The
Tobit II model is used to explore an IBLP’s short-term (4 months) impact on cus-
tomers’ purchase behaviors. In detail, the effects of IBLPs’ different point levels
(5-100, total ten levels) on different types (light, moderate, heavy) of customers’
purchase incidence and weekly spending are analyzed.

The analysis results showed that all different types of customers are differently
affected by the IBLP. In contrast to prior studies [2, 3], our results indicated that
the heavy customers are more inclined to purchase more IBLP items with more
spending money than others. Moreover, the results also indicated that customers’
purchase behaviors are affected by the IBLP’s different point levels. The behav-
iors of customers are affected by the items with a higher point level, but the high-
est effect belongs to the 25-point level. At the end, we also find that for the IBLP
with different points, the responses from different types of customers are differ-
ent. For example, a higher point item may have more effect on the moderate cus-
tomers. This finding can help managers to improve the effect of IBLPs by arrang-
ing more targeted items to different types of customers.

This study only considers the effects of IBLPs in the short term. As the stores
usually use multiple programs to promote sales, it would be useful to involve
other programs’ influences in future studies.
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