
E-commerce cart recommendation effects: A field experiment
on entertainment products

Yongjun Li, Yunjuan Zhang, and Hanbing Xue ✉

School of Management, University of Science and Technology of China, Hefei 230026, China

✉Correspondence: Hanbing Xue, E-mail: xuehb@mail.ustc.edu.cn
© 2023 The Author(s). This is an open access article under the CC BY-NC-ND 4.0 license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Graphical abstract

The effects of e-cart recommendation of entertainment products on consumer responses. All hypotheses are supported.

Public summary
■ This study explores the effects of e-cart recommendation on consumer responses in the field of entertainment products.

■ For entertainment products, e-cart recommendation has a positive impact on consumer responses relative to homepage
recommendation.

■ The positive effect of e-cart recommendation declines when the cart is of more products.

■ The  positive  effect  of  e-cart  recommendation  increases  when  the  recommended  products  are  offered  to  more  active
consumers.
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Abstract: This study aims to compare the effects of e-cart recommendation and homepage recommendation in the field of
entertainment products on the basis of a field experiment involving almost 13000 consumers supported by one of the lead-
ing digital reading platforms in China. The results indicate that e-cart recommendations have a significant positive impact
on consumer downloads in comparison with homepage recommendations. Moreover,  this positive effect decreases when
the alternatives in the e-cart are of a larger quantity but increases when consumers are more active. Interestingly, this study
also finds that e-cart recommendations can spill over to other products, leading to more downloads of non-recommended
items. Our findings provide novel insights into consumer responses to e-cart recommendations of entertainment products
for researchers and managers alike.
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1    Introduction
Advances in digital information technology and network car-
riers have  recently  promoted  the  explosive  growth  of   enter-
tainment products.  For  example,  millions  of  novels  are   dis-
played on Wattpad,  and hundreds of  hours of  videos are up-
loaded  to  YouTube  every  minute.  Tens  of  millions  of  songs
and  more  than  30  thousand  brilliant  playlists  are  offered  to
subscribers  by  Apple  music.  Although  the  endless  stream of
entertainment  products  enriches  daily  lives  and  expands  the
range of  options,  it  also  triggers  the  dilemma of  information
overload, which  not  only  makes  it  more  difficult  for   con-
sumers to make choices but also leads to a low recommenda-
tion acceptance rate of companies.
To simplify complicated decision tasks, consumers tend to

rely on a two-stage process in which they initially form a con-
sideration set  and then evaluate it  in depth to reach final  de-
cisions[1–3]. For the sake of catering to the characteristics of the
two-stage  decision-making  process  and  assisting  consumers’
selection  of  personal-like  products,  online  platforms  have
long offered electronic carts (which we refer to hereafter as e-
carts), which are available for consumers to aggregate inform-
ation[4]  and  store  products  of  interest[5, 6].  The  virtual  carts
come in many forms, such as “cart” on Amazon and “Library”
on Wattpad.
Aside  from  supporting  consumer  decision-making  with

homepage  recommendations[7–11], considerable  platforms,   es-
pecially online shopping platforms, currently utilize e-cart re-
commendations for  practical  and  search  products.  For   in-
stance,  major  e-commerce  businesses  such  as  Taobao,
JD.com, Suning, Tesco, and Lifease directly suggest products
that  consumers  may  be  interested  in  the  e-cart.  Although

some entertainment platforms, such as iReader and QQ Read-
er,  have  adopted  the  e-cart  recommendation  strategy  to
achieve better recommendation performance, some entertain-
ment  platforms,  covering  the  field  of  online  novels  and
videos, have not yet taken this strategy into account. It is re-
ported that the scale of China’s entertainment market reached
¥  224.35  billion  in  the  first  two quarters  of  2020[12].  In  2020
alone, the number of products in one of the subdivided fields,
online  novels,  reached  27.94  million  in  China[13].  In  view  of
the  lack  of  practice  of  e-cart  recommendation  in  the  field  of
entertainment products  and the rapid development  of  the en-
tertainment  market,  it  is  necessary to  determine whether  and
how  e-cart  recommendation  affects  consumers’  responses  to
entertainment products.  Academically,  extant  research   con-
cerning the effects  of  e-cart  recommendation mainly focuses
on  nonentertainment  products,  such  as  digital  cameras  and
shampoos[14, 15].  In  our  context,  we  focus  on  entertainment
products  that  are  preproduced  and  delivered  via  media[16].
They  are  hedonic  and  experiential  and  are  all  about  directly
providing  consumers  with  multisensory  experiences[16–18].
Their characteristics differ essentially from those of practical
and search items in that they are more subjective, intangible,
and  symbolic[19].  Additionally,  the  benefits  and  quality
provided by  entertainment  products  are  more  difficult  to   as-
sess and quantify[20, 21]. Given that product attributes are able to
influence  the  effectiveness  of  recommendations[7, 19, 22],  previ-
ous findings may not be applicable to entertainment products,
which makes  the  use  of  this  strategy  by  entertainment   plat-
forms  lack  a  theoretical  basis.  Therefore,  we  attempt  to
deeply explore the effects of e-cart recommendation of enter-
tainment products to extend the study of recommendation and
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entertainment consumption. Taken together, investigating the
recommendation effects of entertainment products is of prac-
tical  and  academic  significance.  In  this  study,  we  attempt  to
answer the following questions:
(Ⅰ) How  does  the  effect  of  e-cart  recommendation   com-

pare  with  that  of  homepage  recommendation  in  the  field  of
entertainment products?
(Ⅱ) What factors have impacted on e-cart recommendation

effects?
Inappropriate recommendations  cannot  achieve  the   expec-

ted effects[23, 24], nor can they promote the benign development
of the  market.  Owing to  the  wearout  and  annoyance  of  con-
sumers caused by repeated and frequent product exposures[25, 26],
repeated recommendations of  the same products,  such as the
simultaneous use of homepage recommendation and e-cart re-
commendation,  may  not  be  an  effective  method.  Thus,  we
make a  comparison  between  the  effects  of  two  forms  of   re-
commendation,  aiming  to  provide  more  recommendation
scenarios and value verification of e-cart recommendation for
managers of entertainment products. Using a detailed data set
from a  leading  Chinese  reading  platform,  we  attempt  to   ex-
plore the effects of e-cart recommendations on consumers’ re-
sponses. Specifically, we conduct a field experiment to com-
pare the  differences  in  downloading  behavior  on  the   recom-
mended novel across two groups. Consumers in the treatment
group are those who receive the recommended novel in their e-
carts.  The  control  group’s consumers  received  the   recom-
mendation on the homepage. In addition, we examine wheth-
er  the  effect  of  e-cart  recommendation  is  moderated  by  two
factors, namely, e-cart size and consumer activity level.
Our  research  contributes  to  the  literature  and  marketing

practices in three key ways. First, our study provides empiric-
al  support  in  the  field  of  entertainment  products  for  how  e-
cart  recommendations  impact  consumers’  responses.  As  the
research and practice of e-cart recommendation for entertain-
ment  products  are  insufficient,  entertainment  platforms  that
attempt to use this strategy lack a theoretical basis and refer-
ence  examples.  Our  research  not  only  enriches  the  literature
on recommendation as well as entertainment consumption but
also  confirms  the  value  of  e-cart  recommendation  and
provides more recommendation scenarios for managers of en-
tertainment products. Second, our work empirically examines
the moderating  effects  of  the  impact  of  e-cart   recommenda-
tion  and  thus  generates  useful  insights  for  online  businesses
interested  in  deploying  this  marketing  strategy.  Third,  our
study explores the spillover effect of e-cart recommendations
on  other  non-recommended  products.  Therefore,  managers
should consider multifaceted effectiveness when selecting an
appropriate recommendation strategy.
The  rest  of  this  paper  is  organized  as  follows.  Section  2

provides an overview of the relevant literature. Section 3 de-
velops three hypotheses, followed by the experiment and data
description in  Section  4.  The  hypothesis  test  results  and   ro-
bustness  check  results  are  discussed  in  Section  5.  Section  6
concludes with a discussion of the findings and contributions
as well as limitations and suggestions for future work. 

2    Literature review
 

2.1    Entertainment products
Driven by technological  progress  and growing consumer de-
mand, entertainment  is  rapidly  burgeoning  and  has   substan-
tial impacts  on  the  economy  and  consumer  well-being.   Ex-
amples include novels,  movies,  music,  and TV series.  Enter-
tainment products, hedonic and experiential in nature, can dir-
ectly  give  people  emotional  pleasure[16–18]. Their   characterist-
ics  are  intangible  and  symbolic[19]. In  reality,  most   entertain-
ment products, such as online novels and movies, are usually
described  by  genre,  a  commercially  defined  attribute  that
neither  reflects  consumer  perceptions[17]  nor  offers  adequate
granularity and richness[27]. Indeed, it can only be used to de-
scribe  a  type  of  product  rather  than  a  single,  specific
product[16].  Hennig-Thurau  and  Houston[16]  and  Foutz[17]  argue
that  measuring  the  quality  and  experience  of  entertainment
products that  are  experiential  and  informational  is   challen-
ging.  Entertainment  consumption  is  usually  associated  with
hedonic  and  affective  motivation[28–31].  When  facing  products
in the entertainment category, consumers want to seek pleas-
ure  and  enjoyment[16, 28, 32]  and  prefer  items  that  satisfy  their
psychological needs[27]. In this sense, the choices of entertain-
ment  products  rely  heavily  on  individual  preference.
However, coarse-grained description, such as genre, is incap-
able  of  conveying  entertainment  products’  detail,  making  it
difficult for consumers to determine whether the products sat-
isfy their expectations. 

2.2    Two-stage decision-making theory
Consumers  find  it  easier  to  approach  a  vast  number  of
products, particularly  online.  However,  they are  often  incap-
able  of  evaluating  all  available  alternatives  in  depth  prior  to
making a choice[1, 33] since considerable cognitive effort  is  re-
quired to compare and evaluate a large set of alternatives[8, 34].
To  simplify  complicated  decision  tasks,  consumers  tend  to
rely  on  a  two-stage  process.  At  the  initial  stage,  consumers
typically  screen  plenty  of  available  products  and  identify  a
subset of  the  most  promising  ones;  at  the  later  stage,   con-
sumers compare and evaluate products added in the subset to
make final choices[1–3, 33]. To cater to consumers’ two-stage de-
cision-making tendency, online platforms provide consumers
with  e-carts  that  can  be  used  to  aggregate  information[4]  and
place products of interest for further evaluation and potential
subsequent purchase[5, 6]. 

2.3    Homepage recommendation and e-cart recommend-
ation

Homepage recommendation is one of the earliest forms of re-
commendation  used  in  practice.  Research  concerning  this
topic has featured prominently in the field of consumer beha-
vior in recent years. Evidence from a series of choice experi-
ments conducted by Senecal and Nantel[7] showed that online
product choices of consumers as well as satisfaction and loy-
alty are  significantly  influenced  by  recommendations.   Con-
sumers  who  consult  product  recommendations  have  a  much
greater  possibility  of  choosing  the  recommended  item  than
those  who  do  not.  Xiao  and  Benbasat[8]  pointed out  that   re-
commendation can improve consumers’ confidence in choice
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and  reduce  decision-making  efforts.  Through  a  randomized
field  experiment,  Lee  and  Hosanagar[9]  found that   recom-
mendations generated  by  collaborative  filtering   recommend-
ers are associated with an increase in individual consumption
diversity.  Lee  et  al.[10]  noted  that  consumers  respond  more
positively  to  recommended  products,  which  is  reflected  in
more product  purchases and views and higher rates of  click-
through  and  conversion.  Moreover,  Chinchanachokchai  et
al.[11] proved that  recommendation  plays  an  important  role  in
consumers’ choice satisfaction.
The  decision-making  process  is  typically  characterized  by

two  stages[1–3].  In  different  phases,  consumers’  responses  to
product  recommendations  vary  obviously[35]. Although   re-
search focusing solely on e-cart  recommendation is sparse, a
narrow stream  of  research  regards  homepage  and  e-cart   re-
commendation as  the  first-  and  second-stage   recommenda-
tions, according to the two-stage decision-making process and
compares their effects. Shi et al.[14] revealed the differences in
decision difficulty  of  electronic  product  recommendations  of
consumers at  different  stages.  The  results  showed  that   elec-
tronics  that  belong to  utilitarian and search products  are  less
likely to be considered when they are recommended in the e-
cart. Simulating an online shopping site in the laboratory, Yan
et al.[15] demonstrated that consumer acceptance of product re-
commendations  alters  according  to  decision-making  stages.
Consumers  tend  to  accept  the  recommendation  of  similar
products on the  homepage.  However,  they prefer  the   recom-
mendation of related products on the e-cart page.
Although extant research has begun to study these two eco-

mmendation forms  together,  it  has  yet  to  reveal  the   differ-
ences in consumer responses in the real  context of entertain-
ment products. It is crucial because product attributes can in-
fluence  recommendation  effects[7, 19, 22]  and  the  entertainment
industry is continuously expanding[12, 13]. We advance the pre-
vious literature by leveraging a field experiment on a reading
platform to  compare  the  effects  of  homepage   recommenda-
tion and e-cart recommendation. 

3    Hypothesis development
Goals  and  preferences  of  consumers  usually  change  from
being  abstract  to  more  precise  in  the  progress  of  decision-
making[3, 36–38].  To  better  serve  consumers  and  help  them  find
their favorite products more efficiently, platforms provide not
only  e-carts  for  storage[4–6]  but  also  recommendation
services[1, 10, 14, 39], including homepage recommendations and e-
cart  recommendations.  At  the  first  decision-making  stage,
consumers are  mainly  active  on the  homepage and are   relat-
ively  directionless[36]  with  preference  uncertainty[14].  They
browse widely on the homepage and conduct searches, trying
to narrow the target scope[38]. In addition, they add products of
interest to  their  e-carts  and  receive  homepage   recommenda-
tions[15]. At the second stage, consumers mostly remain active
in e-carts and possess clearer goals and preferences[15, 40]. They
make evaluations and comparisons among items to reach de-
cisions and obtain e-cart recommendations.
Entertainment  products,  hedonic  and  experiential,  cannot

be readily broken down into a set of specific properties.  The
majority of  them,  such  as  online  novels,  are  usually   de-
scribed  by  symbolic  and  category-level  attributes  such  as

genre.  Consumers  often tend to  assess  products  by matching
their needs with product information[41]. However, in regard to
entertainment  products  with  abstract  attributes  on  the
homepage at  the  first  decision-making  stage,  the   recommen-
ded  items  are  not  easily  acceptable  to  consumers.  Because
consumers  possess  only  relatively  ambiguous  objectives  and
preferences,  they  are  uncertain  about  whether  the  homepage
recommendations  actually  match  their  targets.  In  the  e-cart,
consumers  have  cleared  their  goals  and  formed  individual
tastes through  experience.  They  can  quickly  filter  useful   in-
formation to adapt to platform activities and are more willing
to  make  positive  responses  correspondingly[42].  Therefore,
they  are  more  susceptible  to  recommendations[15]. Taken   to-
gether, compared with being recommended on the homepage,
an entertainment product is more likely to be selected when it
is  recommended in the e-cart.  Therefore,  we hypothesize the
following:

H1.  For  entertainment  products,  e-cart  recommendations
have  a  positive  impact  on  consumers’  responses  relative  to
homepage recommendations.
We  define  e-cart  size  as  a  descriptive  characteristic  that

provides  information about  how many products  are  included
in  the  cart.  Understanding  how  the  same  recommendation
may exert different persuasive effects depending on the num-
ber of items in the e-cart is critical since consumers are cog-
nitive misers who are usually averse to considering many op-
tions[43].  Contrary  to  the  intuition  that  more  choice  is  always
better, there  exist  two  major  negative  consequences   associ-
ated  with  choosing  from  a  large  set,  less  choice[44–46]  and  the
other is purchase probability reduction[25, 47]. Iyengar and Lep-
per[44]  demonstrated  that  increasing  the  number  of  options
hampers  consumers’  later  motivation  to  select  and  purchase
when  compared  with  contexts  that  offer  a  limited  array  of
choices. Reasons behind these counterintuitive results can be
drawn from prior studies. First, saliency to a large degree de-
termines  the  ability  of  visual  objects  to  attract  attention[48, 49]

and can influence the recommendation effect[50].  When the e-
cart  is  large  in  size,  it  is  difficult  for  the  recommended
product to stand out and stimulate consumers to behave in the
desired ways. Second, as the quantity of choices increases, the
complexity and  difficulty  of  the  decision  also  amplify,   lead-
ing  to  more  trade-offs  consumers  need  to  consider[34, 47]  and
more cognitive effort consumers need to exert[10, 34, 43, 45]. In this
case, consumers retain hardly any cognitive resources for pro-
cessing  other  information  (e.g.,  recommended  products)[51].
Conversely, a  limited-choice  condition  facilitates  the   effect-
ive  exposure  of  the  recommended  product,  as  a  small  set  is
able  to  restrict  consumers’  concentration  to  items  within  the
set[52]. Additionally, the smaller the choice set size is, the easi-
er  the  decision[33].  Consumers  who  are  involved  in  relatively
simple tasks that do not exert high demand on processing ca-
pacity will pay more attention to other stimuli[53, 54] and have a
higher tendency to choose[44]. Taken together, we hypothesize
the following:

H2. The positive effect of e-cart recommendation declines
when the cart is of more products.
In addition to cart  characteristics,  individual  factors are of

equal  importance  in  affecting  consumers’  decision-
making[3, 55–58].  Previous  studies  center  on  the  importance  of
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activity  level  in  explaining  consumers’  interests  as  well  as
purchases  and  demonstrate  that  active  consumers  purchase
more[10, 59]. A more recent  study distinguishes low active con-
sumers  from  high  active  consumers  and  finds  that  more
active consumers are more attracted to e-retailers as they use
e-coupons  more  often[60].  This  line  of  research  suggests  that
more active consumers can be considered those who interact
more with products,  and consumers  with high activity  levels
more easily  generate  interest  in  and  positively  become   in-
volved in  launched  campaigns.  Thus,  we  expect  that   con-
sumer activity level could amplify the positive effect of e-cart
recommendation and hypothesize the following:

H3.  The positive  effect  of  e-cart  recommendation   in-
creases  when  the  recommended  product  is  offered  to  more
active consumers.
Fig. 1 illustrates our proposed research model.

  

Fig. 1. Proposed research model.
  

4    Background and research design
To  test  the  hypotheses,  we  chose  online  novels  to  represent
entertainment  products  and  conducted  a  field  experiment  in
collaboration with a leading Chinese digital reading platform
(hereinafter  referred  to  as  the  platform)  in  July  2019.  The
platform  provides  more  than  500000  reading  content  across
diverse genres, such as romance, fantasy, mystery, and horror.
It targets  a  wide  variety  of  consumers  and  currently  has   ap-
proximately  160  million  active  monthly  consumers.  Most
novels on the platform, containing thousands of chapters, are
published in a serialized format and charged by chapter. Gen-
erally, the average price per chapter is ¥ 0.1–¥ 0.2①. In addi-
tion,  the  platform  provides  packaged  purchase  services  that
allow  consumers  to  purchase  dozens  of  chapters  at  a  time.
However,  because  there  are  too  many  chapters  in  a  single
novel and consumers are uncertain about the reading content,
most  consumers  prefer  to  buy  by  chapter.  Similar  to  other
reading platforms, the platform supplies both homepage and e-
cart  interfaces.  On  the  homepage,  consumers  can  widely
browse  and  search  as  well  as  download  and  preview  novel
content. Whenever  they  encounter  novels  of  interest,   con-
sumers can add them to their e-carts. The platform can recom-
mend novels on these two pages.
In the previous literature, when comparing the effects of e-

cart  recommendation  with  homepage  recommendation,  the

traditional experimental  design  is  to  make  product   recom-
mendations to  the  same  consumer  twice  in  a  shopping   ses-
sion according to the two-stage decision-making process[14, 15].
However, consecutive recommendations can produce duplic-
ate  effects,  which  will  influence  the  accuracy  of  the  results.
This  paper  optimizes  the  experimental  design  to  avoid  this
problem.  After  an  observation  of  the  platform,  we  find  that
consumers at the first stage mainly stay on the homepage for
extensive browsing and tend to download a small  number of
chapters per novel; consumers at the second stage are primar-
ily  active  in  the  e-cart  and  inclined  to  download  more
chapters  per  novel.  Moreover,  the  platform  stipulates  that
consumers  will  enter  the  page  they  left  before  by  default
when they  enter  the  platform.  Based  on  the  above,  we   ran-
domly select  tens  of  thousands  of  individuals  from  the   con-
sumer database and divide them into two groups according to
the interface where consumers last close the application. The
treatment group  includes  consumers  who  close  the   applica-
tion on the e-cart page. The next time they open the applica-
tion, they will receive a recommended novel that is presented
on a card② at the top of the e-cart interface. The control group
is  consumers  who  close  the  application  on  the  homepage.
Thus, they will receive a personalized recommended novel in
a  top  card  of  the  homepage.  Fig. 2  illustrates  the  different
formats. We also analyze the average downloads per novel of
the two groups. The results show that the average number of
downloaded chapters per novel of the treatment group is sig-
nificantly  higher  than  that  of  the  control  group.  However,
comparison  between  these  two groups  of  consumers  may be
invalid because consumers can self-select the interface where
they  last  close  the  application.  To  verify  the  correctness  of
our findings, we conduct further tests in Section 5.2, and the
results remain consistent.
The platform uses the same recommendation algorithm and

recommendation  pool  to  make  recommendations  to  the  two
groups. Specifically,  the algorithm calculates consumer pref-
erence propensity for the novels in the recommendation pool
according to consumer behavior records and recommends the
novel  with  the  highest  preference  propensity  to  consumers.
We  check  whether  the  two  groups  differ  in  any  important
metrics  involved  in  the  algorithm in  the  following  part.  The
test  results  in  randomization  check  indicate  that  there  is  no
significant  difference.  Additionally,  we find  no  difference  in
the  distribution  of  recommended  novels  between  the  two
groups. All  these results  verify  the randomness  and rational-
ity of the experiment. The main purpose of this experiment is
to explore the role of e-cart recommendation in entertainment
products  through  a  comparison  between  the  effects  of
homepage and  e-cart  recommendations.  A  stream  of   literat-
ure has noted that price can significantly influence consumer
decision-making[61–63]  and  the  effects  of  recommendation[10, 64].
Therefore,  to  control  the  confounding  influences  caused  by
price,  all  novels  involved  in  the  experiment  are  free.  Taken
together,  through this  experiment,  we are  able  to  gauge how
much and  in  what  direction  e-cart  recommendation,   com-
pared to homepage recommendation, affects consumer download

 

① According to the billing mode of the platform, each chapter of a novel is billed in words, usually ¥ 0.03–¥ 0.05 per 1000 words.
 

② Card is a kind of UI component which can contain related pieces of information. It is widely used in the software-design world.
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behavior.
For the  empirical  investigation,  the  platform  offered   con-

sumer  past  behavioral  records  and  data  on  demographics①.
The  time  window  of  the  data  collected  covers  two  periods:
one  month  before  and  after  the  experiment.  Online  novel
reading is  one  of  the  methods  of  entertainment  that  may not
always  be  included  in  one’s  daily  routine.  This  means  that
consumers  of  the  platform  may  not  log  in  frequently.  Thus,
consumers’ responses toward platform activities may require
some  time  to  materialize.  Moreover,  novels  participating  in
the  experiment  have  an  average  of 2403 chapters, which   re-
quire a commitment of time for reading. Indeed, we find that
some  consumers  read  the  recommended  novel  for  nearly  30
days.  Therefore,  to  capture  consumer  behavior  as  much  as
possible,  ensure  the  integrity  of  their  behavior  and make the
data before and after the experiment corresponding and com-
parable, we set the time window to 1 month. Our final sample
consists of 12872 consumers, of which 6377 are in the treat-
ment group and 6495 are assigned to a control group.
In  Table  1, we  report  variable  definitions  as  well  as   de-

scriptive statistics.  Since the recommended novels  in  the  ex-
periment are free, we use downloads to measure consumer ac-
ceptance.  In  addition,  to  construct  the  individual  moderator,
we follow Knuth et al.[59] who proposed that activity level was
the  amount  of  interaction  between  consumers  and  products.
On the reading platform, downloading is one of the main in-
teractive  behaviors  between  consumers  and  products.  Thus,
we utilize the number of novels consumers have downloaded
within  one  month  before  the  campaign  as  a  measurement  of
activity level. In Table 2, we present the randomization check
results  comparing  the  pretreatment  activity  for  each  group.
Table 2 indicates that our treatment and control groups do not
statistically differ in any important metrics before the experi-
ment. Therefore, the data passed the randomization check.
We next  present  model-free  evidence  that  e-cart   recom-

mendation  leads  to  a  change  in  consumer  downloading

responses in contrast to homepage recommendation, as shown
by  whether  consumers  downloaded  the  recommended  novel.
Fig. 3 illustrates how downloading responses alter across two
groups of consumers. As shown, there is an obvious increase
in the average downloads of treated consumers on the recom-
mended  novel  compared  to  those  of  controlled  consumers.
This pattern is  consistent  with our expectation that  e-cart   re-
commendation  is  more  effective  in  engendering  consumer
responses. 

5    Analyses and hypothesis test results
We then describe how we model and estimate the effects of e-
cart  recommendation  on  consumer  downloading  responses
using field experiment data. 

5.1    Main results

Given  that  the  outcome  variable  is  a  binary  variable,  we
apply the Logit model to estimate how recommending a per-
sonal-like  novel  j  in  the  e-cart  or  on  the  homepage  impacts
consumer  i’s downloads  of  this  novel.  The  model   specifica-
tion is as follows:

Downloadprobabilityi j =
exp
(
Yi j

)
exp
(
Yi j

)
+1
,

Yi j = β0 +β1Treati +β2Consumeri +β3Novel j +εi j,

where  Yij  is  the  dependent  variable  that  indicates  download
decision,  namely,  Downloadij.  Treati  is the independent  vari-
able.  We  also  control  for  consumer  as  well  as  novel  related
factors  (Consumeri,  Novelj). Consumer-related  variables,   in-
cluding  Gender,  Nickname,  (Phone  type),  and  (Registration
duration), are  used  to  control  the  potential  impacts  of   indi-
vidual-level  factors  on  consumer  download  responses.  In
terms of  novel  related  variables,  we  include  Category,   Up-
date, and Heat to control the potential impacts of novel classi-
fication, degree of completion and popularity. In addition, we

 

(a) E-cart recommendation (b) Homepage recommendation
Fig. 2. Example of recommendation in different groups.

 

① The research data used in this study is confidential and unsuitable to post due to its sensitive nature.
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include (Novel chapters) and (Novel words) to control the im-
pacts  of  novel  length  from  two  dimensions.  εij  is  the  error
term.
Table  3  displays  the  estimation  results  of  various  model

specifications: we  only  consider  the  treat  effect  on   down-
loads in column (1)  and further  control  the consumer effects
and novel  effects  in  column (2).  The results  suggest  that  the
coefficient  of  Treat  is  positive  and  statistically  significant
(3.27, p <  0.001;  3.29, p < 0.001).  Thus,  compared  with   re-
commending a  personal-like  novel  on  the  homepage,   con-
sumer downloads increase significantly when the novel is re-
commended in the e-cart. Hypothesis 1 is supported. We also
find that female consumers have a higher download intention
for e-cart  recommendations  than  males,  and  novel   recom-
mendations  in  the  female  channel  are  more  likely  to  be
downloaded. R2  is relatively  stable  before  and  after  the   con-
trol  variables  are  included,  providing  further  support  for  the
role  of  Treat  in  capturing  consumer  downloads  of  e-cart
recommendations. 

 

Table 1. Main variables summary.

Variable name Variable description Mean SD Min Max

Download

Dummy to indicate whether a consumer downloaded the
recommended novel within one month after the
recommendation campaign; Download = 1 for
downloaded, and 0 otherwise.

0.60 0.49 0 1

Treat
Dummy to indicate whether a consumer is in treatment
group or control group; Treat = 1 for treatment group,
and 0 otherwise.

0.50 0.50 0 1

E-cart size Number of novels in consumer’s e-cart. 3 5.40 0 140

Activity level Individual activity level of a consumer. 5.47 10.82 0 279

Pre_download chapters Number of chapters a consumer downloaded within one
month before the activity. 231.10 952.26 0 26724

Pre_download days Number of days a consumer downloaded within one
month before the activity. 3.49 5.33 0 31

Pre_pay novels Number of novels a consumer paid for within one month
before the activity. 0.48 1.20 0 18

Pre_all pay Total amount paid by a consumer within one month
before the activity. 2.36 10.06 0 268.51

Pre_pay days Number of days a consumer paid within one month
before the activity. 1.42 4.22 0 31

Gender Dummy to indicate gender; Gender = 1 for female, and 0
otherwise. 0.40 0.49 0 1

Nickname Dummy to indicate whether an account has a nickname;
Nickname = 1 for having a nickname, and 0 otherwise. 0.30 0.46 0 1

Phone type Dummy to indicate mobile phone type; Phone type = 1
for iPhone, and 0 otherwise. 0.25 0.43 0 1

Registration duration Length of consumer registration (unit: day). 442.40 361.43 1 2449

Category Dummy to indicate novel category; Category =1 for
female channel, and 0 for male channel. 0.52 0.50 0 1

Update Dummy to indicate novel update status; Update = 1 for
being updated, and 0 otherwise. 0.93 0.25 0 1

Novel chapters Total number of chapters of a novel. 2403 1341.91 604 4805

Novel words Total number of words of a novel. 5356973 3005694 1458526 12047318

Heat Number of consumers recommending a novel. 229.50 316.46 0 1509

 

Table 2. Randomization check.

Observations Pre_download chapters Pre_download days Activity level Pre_pay novels Pre_all pay Pre_pay days

Treatment group 6377 233.08 3.45 5.45 0.48 2.27 1.40

Control group 6495 229.12 3.53 5.49 0.47 2.45 1.43

p value N/A 0.81 0.37 0.85 0.49 0.31 0.71

 

Fig. 3. Model-free evidence for  the download behavior  of  treatment  and
control.
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5.2    Robustness check

To prove that  our  main results  are  not  affected by consumer
self-selection, we reestimate column (2) in Table 3 using a re-
defined independent variable that is constructed according to
consumer downloading characteristics. Specifically, based on
the  fact  that  consumers  download  more  chapters  per  novel
when  they  are  active  in  the  e-cart  compared  with  on  the
homepage,  we  utilize  the  average  number  of  downloaded
chapters  per  novel  by  consumers  to  predict  their  probability
of  accepting  a  recommended  novel  in  the  e-cart  through  the
Logit  model.  Treat  equals  1  when  the  predicted  probability
from the Logit regression is greater than the ratio of the selec-
tion to all choices; otherwise, it equals 0. The results presen-
ted in Table 4, column (1) are consistent with the main results.
In  our  main  models,  we  use  download  decisions  with  a

value  of  1  or  0  as  the  dependent  variable.  However,  aside
from download  decision,  our  data  can  also  measure  the   ef-
fects  with  download  amount  (the  number  of  downloaded
chapters  of  the  recommended  novel).  Thus,  we  run  a  Tobit
model  with  (Download  chapters)  as  the  dependent  variable.
The results are listed in Table 4, column (2) and column (3).

Consistent  with  our  main  findings  presented  above,  both  the
coefficients  of  Treat  are  positive  and  statistically  significant
(187.30,  p  <  0.001;  189.00,  p  <  0.001).  Thus,  these  results
provide  additional  empirical  evidence  in  support  of
H1. 

5.3    Moderating effects
To examine  the  moderating  effects  of  e-cart  size  and   indi-
vidual activity level, we estimate a Logit model as follows:

Downloadprobabilityi j =
exp
(
Yi j

)
exp
(
Yi j

)
+1
,

Yi j =β0 +β1Treati × (E-cart size)i +β2Treati×
(Activity level)i +β3Treati +β4(E-cart size)i+

β5(Activity level)i +β6Consumeri +β7Novel j +εi j,

where Yij is the dependent variable, Downloadij, (E-cart size)i
and  (Activity  leveli) are  the  two  moderating  variables.  The
results  in  column (1)  of Table 5 show that  the coefficient  of
Treat×(E-cart  size)  is  negative  and  significant  (–0.48,  p  <
0.001) and that of Treat×(Activity level) is positive and signi-
ficant (0.11, p < 0.1). Thus, as the quantity of options in the e-
cart increases, consumers are less likely to select the item that
is recommended in the cart. In contrast, the activity level of a
consumer significantly  improves  the  choice  of  this   recom-
mended product.
Furthermore,  we  use  the  number  of  chapters  rather  than

novels consumers have downloaded within one month before
the campaign to indicate activity level and run a Tobit model
with download chapters as the outcome variable to assess the
moderating effects. The results shown in Table 5, column (2)
are  consistent  with  previous  findings,  thus  providing  further
evidence for H2 and H3. 

5.4    Spillover effects

To demonstrate the important role of e-cart recommendation,
we take a  step forward to  use two other  dependent  variables
in model  2,  (Other  download)  and  (All  download),  and   ob-
tain  spillover  effects.  These  two  dummy  variables  represent
whether  a  consumer  downloaded  novels  except  or  including
the recommended  one  within  a  month  after  the  activity,   re-
spectively.  Column (1)  and column (2)  in Table 6 report  the

 

Table 3. Main results.

Dependent variable Download Logit (1) Download Logit (2)

Treat 3.27 *** 3.29 ***

(0.05) (0.05)

Constant −0.90 *** −1.04 ***

(0.03) (0.10)

Consumer

Gender 0.23 ***

(0.06)

Nickname 0.10

(0.06)

Phone type −0.06

(0.07)

Registration duration −0.02

(0.03)

Novel

Category 0.17 *

(0.08)

Update −0.06

(0.09)

Novel chapters −0.18

(0.16)

Novel words 0.22

(0.15)

Heat −0.05

(0.04)

R2 0.41 0.42

Observations 12872 12872

p < 0.1; *p < 0.05; **p <0.01; ***p <0.001.

 

Table 4. Robustness check for main results.

Dependent variable Download
logit (1)

Download chapters
Tobit (2)

Download chapters
Tobit (3)

Treat 0.22 * 187.30 *** 189.00 ***

(0.09) (4.77) (4.81)

Constant −0.05 −178.40 *** −184.60 ***

(0.08) (3.90) (10.07)

Consumer Yes No Yes

Novel Yes No Yes

R2 0.02 0.02 0.02

Observations 12872 12872 12872

p < 0.1; *p < 0.05; **p <0.01; ***p <0.001.
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estimation results.  Both the coefficients  of  Treat  are positive
and  significant  (1.51, p  <  0.001;  2.96, p  < 0.001).  Thus,   al-
though not hypothesized, we find that e-cart recommendation
also  promotes  consumer  responses  to  other  products.  This
finding supports  prior  research  that  product   recommenda-
tions can spill over to other nonrecommended products[65].
We  further  run  a  Tobit  model  with  (Other  download

chapters):  monthly  download  chapters  of  novels  other  than
the recommended one and (All download chapters): monthly
download  chapters  of  all  novels  as  the  outcome  variables  to
check  the  spillover  effects.  The  results  shown  in  Table  6,
column (3) and column (4) remain consistent. 

6    Conclusions
For the sake of better assisting consumers in making choices
in the face of massive options, many e-commerce practition-
ers,  involving  entertainment  product  providers,  recommend
products  of  consumers’  interest  in  the  e-carts.  Although  this
increasingly  vibrant  form  of  recommendation  has  become  a
trend, there is a lack of in-depth investigation on it, let alone
the  potential  moderating  effects.  Using  a  detailed  data  set
from  a  field  experiment  involving  almost  13000  consumers,
we  compare  the  changes  in  downloading  responses  across
two groups  of  consumers:  consumers  of  the  treatment  group
who receive the recommended novel in their e-carts and con-
sumers of the control group who receive the recommendation
on the homepage. Our empirical analysis shows that e-cart re-
commendation has a significant positive impact on consumer
downloading responses. An obvious increase in downloads of
the recommended novel is revealed. In addition, we find that
this positive effect weakens when the e-cart is of a larger size
but enhances when consumers are more active.  Furthermore,
our results demonstrate that e-cart recommendations can spill
over to other non-recommended products. 

6.1    Theoretical implications
Our findings offer several important theoretical implications.
First, our research examines the effects of e-cart recommend-
ations  on  consumer  responses  in  the  field  of  entertainment
products.  Although promising,  extant  research related to  this
topic  pays  more  attention  to  nonentertainment  products  and
concludes  that  products  recommended  on  homepages  are
more  accepted  than  those  recommended  in  e-carts[14, 15].
However,  different  types  of  products  vary  in  characteristics,
provide  diverse  benefits  and  experiences  to  consumers[16–19],
and trigger different recommendation effects[7, 19, 22]. Thus, it is
necessary to  extend  the  current  studies  by  exploring  the   ef-
fects  of  e-cart  recommendation  of  entertainment  products.
Utilizing  a  detailed  experimental  data  set,  we  find  increased
consumer downloading responses in reaction to e-cart recom-
mendations  for  entertainment  products  compared  with
homepage recommendations.  Our  findings  on  the   effective-
ness  of  e-cart  recommendation  on  entertainment  products
offer evidence for an important subject of considerable prac-
tical purpose in e-commerce.
Second, we  add  to  the  extant  literature  regarding  the   im-

pact  of  cart  characteristics[66]  and  consumer  activity  level[10, 60]
on consumer  responses  toward  managerial  actions.  In   con-
trast to  previous  studies  centering  on  either  element,  our   re-
search examines  both  holistically.  Our  findings  highlight  the
importance  of  considering  contextual  factors  and  individual
factors  in  evaluating  the  comprehensive  effect  of  e-cart
recommendation.
Third, our research exploratively uncovers the spillover ef-

fect of e-cart recommendation. Consistent with previous find-
ings  that  product  recommendations  can  spill  over  to  other
nonrecommended  products[65],  we  find  that  in  the  context  of
entertainment reading,  e-cart  recommendation is  able to pro-
mote the downloads of  not  only the recommended novel  but
also other novels. This is critical because the effectiveness of

 

Table 5. Moderating effects.

Dependent variable Download Logit (1) Download chapters
Tobit (2)

Treat×(E-cart size) −0.48 *** −30.16 ***

(0.06) (3.81)

Treat×(Activity level) 0.11 26.41 ***

(0.07) (3.22)

Treat 3.32 *** 189.20 ***

(0.05) (4.81)

E-cart size 0.31 *** 23.07 ***

(0.06) (5.34)

Activity level −0.01 0.92

(0.06) (3.47)

Constant −1.04 *** −184.00 ***

(0.10) (10.04)

Consumer Yes Yes

Novel Yes Yes

R2 0.42 0.02

Observations 12872 12872

p < 0.1; *p < 0.05; **p <0.01; ***p <0.001.

 

Table 6. Spillover effects.

Dependent
variable

Other
download Logit

(1)

All
download Logit

(2)

Other
download

chapters Tobit
(3)

All download
chapters Tobit

(4)

Treat 1.51 *** 2.96 *** 54.49 102.20 ***

(0.06) (0.11) (30.15) (29.96)

Constant 2.48 *** 2.94 *** 278.20 *** 283.80 ***

(0.16) (0.19) (64.77) (64.60)

Consumer Yes Yes Yes Yes

Novel Yes Yes Yes Yes

R2 0.18 0.26 0.02 0.02

Observations 12872 12872 12872 12872

p < 0.1; *p < 0.05; **p <0.01; ***p <0.001.
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a marketing  strategy  can  be  better  evaluated  through   mul-
tiangle analysis. 

6.2    Managerial implications
Our study also provides several important managerial implic-
ations. Due to the lack of  practice and research on e-cart   re-
commendation in  the  field  of  entertainment  products,   enter-
tainment platforms’ awareness of this strategy is relatively in-
sufficient.  Our  findings  provide  managers  of  entertainment
products with insights into their value and more recommenda-
tion scenarios.  The  successful  application  of  e-cart   recom-
mendation  in  the  field  of  entertainment  products  will  help
promote the  healthy  development  of  the  entertainment  mar-
ket. Furthermore, our results also provide managers with con-
crete  guidance  on  how  to  employ  e-cart  recommendations
with greater  effect.  First,  it  is  pivotal  for  online platforms to
take consumer  decision-making  stages  into  account.   Con-
sumers  at  different  stages  vary  in  many  aspects,  such  as
goals[3, 36]. These divergences may contribute to the apparently
different  responses  of  consumers  toward  recommended
items[37, 38]. Thus,  e-commerce  platforms  should  make  an   ap-
propriate match between specific recommendation tactics and
stages of consumer decision-making.
Additionally, inopportune  or  inappropriate   recommenda-

tions  can  trigger  failure  to  achieve  the  desired  effects[15, 23, 24].
Without considering  the  moderating  roles  of  cart  and   indi-
vidual characteristics,  platforms  may  miscalculate  the   po-
tency of  e-cart  recommendation.  Instead  of  aimlessly   target-
ing  consumers  at  large,  managers  should  differentiate  them
according  to  the  moderating  factors  discussed  above  before
deploying e-cart  recommendations. Our results show that for
more active  consumers  with  smaller  e-carts,  e-cart   recom-
mendation  works  better.  Therefore,  strategically,  platforms
can remind consumers to organize and clean their e-carts and
increase  consumer  activity  levels  through  interesting
campaigns.
Finally, marketing actions call for a comprehensive assess-

ment of their effects. While responses toward the recommen-
ded  products  are  often  a  first-order  concern  for  platforms
trying to validate and optimize their marketing strategies, it is
necessary to  consider  whether  a  tactic  impacts  other   out-
comes, such as choices of other products. 

6.3    Limitations and future work
Our research has several limitations that indicate avenues for
future  research.  First,  our  study  is  confined  to  the  e-com-
merce environment of China. The findings reported here may
not be generalizable to other countries due to cultural  differ-
ences. Thus, we call for future research to further expand the
scope  of  empirical  analysis  to  other  countries’  e-commerce
contexts. Second,  although  our  research  finds  the  causal   ef-
fect of e-cart recommendations on consumer downloading re-
sponses through a field experiment,  we fail  to reveal  the un-
derlying mechanism. Additional research is needed to invest-
igate the potential related psychological mechanism. Third, to
study  the  effects  of  e-cart  recommendation  of  entertainment
products, we choose free online novels as research objects to
control  the  possible  confounding influences  caused by price.
There is a need for future research to focus on paid products.

Finally,  our  research  on  e-cart  recommendation  is  based  on
two-stage decision-making  theory  and  thus  follows  the   re-
search methods  in  previous  literature  to  treat  homepage   re-
commendation  as  the  control  group[14, 15].  Future  research  can
regard consumers  without  any  recommendations  as  the   con-
trol group to further explore the effects of e-cart recommend-
ations. To  conclude,  our  research  offers  insight  into  the   im-
pact  of  e-cart  recommendations  on  consumer  responses.  We
hope that our study provides a foundation and encourages fu-
ture research in this pivotal field of e-commerce. 
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