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Introduction
The rapid growth of social media service is a common 
phenomenon across countries. Especially, the rise in popularity 
of social networking services like Twitter and Facebook have 
given birth to new business models [1]. Distributors, local 
manufacturers, and online portals make moves to interact 
with their customers online and sell their products and services 
by taking advantages of social media services. In this wave, 
electronic commerce has even been experiencing a new way 
of selling products. Purchase decisions are influenced by the 
collective social intelligence of people’s online interaction [2]. 
Through social media service, people encourage their friends 
and family to enjoy together exciting new service or interesting 
products they found online. This new type of business model, 
which is called social commerce, uses social media services for, 
enabling social interaction in the purchasing process of new 
products [3]. These distinct characteristics of social commerce 
made this business model to grow expeditiously.

Social commerce brought four new features to the e-commerce 
scene [4]. First, it offers significant discount prices as part of 
the business model, sometimes up to 90%. This allows highly 
risk-averse consumers to try new stores. Second, it provides 
promotions within certain time limits (e.g., one day) and at 
limited quantities. The time limit and quantity limit lead to a 
sense of urgency for buyers. Third, social commerce sites provide 
location-based services or products. This allows small businesses 
in local markets to experience advertising effects and sales 
growth. Lastly, social commerce causes visitors to encourage 
their friends or family via social networking services to purchase 
products [5].

These characteristics of social commerce, unlike other forms 
of group purchasing e-commerce, attract consumers who are 
constantly in fear of missing the opportunity to purchase an 
inexpensive product or service. Exposing customers to locally 
available products for a limited time at limited quantity with a 
relatively huge discount stimulates their buying impulsiveness 
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along with their desire to clinch a deal. Therefore, we can easily 
be observe that people purchase products or services impulsively 
in social commerce.

Previous studies on impulse buying in e-commerce mainly 
focused on determining significant factors affecting consumer 
impulse buying intention by using a behavioral model such as 
the stimulus-organism-response framework, which posits that 
the environment can act as stimulus [6]. Surprisingly, majority of 
prior works assumed that the impact of consumer-environment 
interaction on impulse buying is constant in their empirical model, 
which is motivated by methodological convenience in terms of 
model structure and estimation. This strong assumption on the 
model structure in impulse buying studies seriously limits the 
exploration of the true impact of external stimuli and consumer 
interaction on behavioral change. Consequently, implications 
drawn from studies, which assumed a linear model, are far from 
practical consumer decision making. Despite these shortcomings 
of prior works, researchers have been silent for capturing change 
of marginal impact on impulse buying intention

Most of all, although there is no theoretical background that 
support consumer’s impulse buying intention changes constantly 
with respect to antecedents variables, vast majority of extant 
works mainly assumed constant marginal impact [7,8]. Rather, 
theoretical and empirical evidences in favor of nonlinear 
functions of consumer behavior have been suggested. For 
example, a couple of studies have been conducted with empirical 
analysis of nonlinear change of consumer’s behavior. [9] have 
shown the existence of an effective range of price discounts, in 
which consumers are sensitive to price change. [10] reported 
a similar non-linear effect for price changes. These empirical 
studies imply that the impact of external stimuli on behavioral 
intention change is not constant but marginally changed as the 
level of stimuli increases.

Therefore, the objective of this study aims at investigating 
unbiased marginal impact of consumer-environment interaction 
on impulse buying in social commerce and graphically show 
marginal response change of impulse buying intention. In detail, 
our three research questions are: (1) What stimuli and consumer’s 
cognitive and affective factors are significant when consumers 
feel urge to buy impulsively in social commerce? (2) Is the impact 
of such external and internal factors constant or non-constant? 
(3) If non-constant impact found (that is, the impact changes 
marginally), how does it influence impulse buying intention?

In order to answer these research questions, first, we postulate 
the theoretical model that describes the process of buyers’ 
impulse buying decision making in social commerce. Guided by 
the Theory of Planned Behavior (TPB), we design the process 
of consumers’ impulse buying decision. Second, based on 
this theoretical model, we construct and estimate a set of 
nonparametric regression models. In this part, in order to avoid 
prevailing presumption on linear relationships, we apply a 
more flexible nonparametric method, namely the multivariate 
adaptive regression splines (MARS) method. This method 
allows us to find flexible functional relationships between the 
independent variables and the response variable. Third, based 
on the estimation results, we conduct monte carol simulations. 

The aim of the simulation part is to graphically show the marginal 
response function with respect to consumers’ urge to buy 
impulsively. Through simulations, we eventually identify how 
the impulse buying intention changes as the level of perceived 
marketing stimulus and consumers’ internal decision making 
factors changes.

We believe the findings of this study suggest a theoretical 
advancement in the understanding of consumer behavior in social 
commerce. The findings should be of interest to both academia 
and industry. From an academic perspective, this study provides 
additional evidence that consumer response is not linear, 
especially with regard to impulse buying decision making in social 
commerce. Not only finding significant factors that influence 
impulse buying behavior are important research questions in 
e-commerce era but also understanding change of marginal 
impact of significant predictors are. Given that most studies have 
been silent on capturing this impact in the e-commerce context, 
this study theoretically makes progress in helping understanding 
consumer behavior in the social commerce. From a managerial 
perspective, the findings may be used to guide marketers in 
selecting more effective marketing strategies to attract social 
commerce consumers. In particular, social commerce marketers 
face the challenge of designing products and services on their 
websites that are useful, valuable, and enjoyable. By better 
understanding how motivational factors impact the consumers’ 
attitudes toward impulse buying, marketers can obtain detailed 
insight for planning their social commerce strategies.

The remainder of the paper is structured as follows. In Section 
2, we describe the working process of the social commerce 
market and relevant issues. We also review previous literature 
on cause and effect of consumer impulse buying behavior. 
Section 3 describes our research model and the methodology 
used. In Section 4, we show the estimation results and point out 
interesting results obtained from the regression. Furthermore, 
using simulation, we show the change of impulsive buying 
intention with respect to change of marketing stimulus and 
consumers’ cognitive and affective states graphically. Finally, in 
Section 5, we discuss the theoretical and practical implications as 
well as the limitations of the paper.

Background and Relevant Research
Definition of social commerce and its trend
Although there is no standard definition of social commerce, the 
term generally refers to the market’s use of social media services 
for making deals in e-commerce. In this research, among various 
working mechanisms of social commerce, we focus on the type of 
online daily deal group-buying websites because the term "social 
commerce" is naturally perceived as a set of “deal-of-the-day 
group-buying websites” in Korea. Practically, the essence of working 
mechanism of social commerce is that customers become aware of 
special offers of goods or services through social networking, making 
them to try those goods and services at very low price. The specific 
workings of social commerce can be summarized as follows:

1. Customers check frequently their e-mail, Facebook, or web 
sites for deals for goods and services from local sellers.
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2. Customers share the deals they found and share them 
with their group of friends and family, encouraging them 
to make a purchase in order to meet the local seller’s 
requirement of a minimum number of buyers within a 
given time limit.

3. Customers, who successfully fulfilled the requirements, 
bring their coupons to the local seller and receive the 
discounted good or service.

The innovativeness of social commerce business model is that, 
by combining location-based services and group purchasing 
mechanisms, it attracts consumers and makes them buy products 
and services at low price without prior inspections.

Along with the popularity of social commerce, some social 
commerce companies have been showing remarkable growth. 
Since Groupon Inc. began its business in November 2008, it 
has experienced great success. According to the market report, 
Groupon increased their revenue from $43.3 million in the second 
quarter of 2009 to 644.7 million in the first quarter of 2011, 
expanding from five North American local markets as of June 30, 
2009 to 175 North American local markets and 43 countries as of 
March 31, 2011. As marketers witnessed the remarkable success 
of Groupon Inc., they began launching similar social commerce 
models (e.g., Facebook social commerce platforms) all around 
the world. Currently, it is reported that there are more than 500 
social commerce buying sites worldwide that are based on social 
networking.

One of the underlying reasons for the great success of the social 
commerce business model is that it stimulates consumers’ desire 
to purchase unfamiliar goods or services by lowering the marked 
price and shared opinion with their friends or family about such a 
product. Multiple studies found that providing special discounts 
and reviewing others’ opinions toward the service lead to the 
reduction of transaction costs. According to the Com Score report 
(State of the U.S. Online Retail Economy in Q1 2010), 23% of 
Twitter users follow businesses to find special deals, promotions, 
and sales. Of those users, 14% of Twitter users reported to read 
and share product reviews and opinions. Bailey’s survey also 
showed that 25% of consumers, who are connected to brands on 
Facebook, did so to receive discounts.

Recent studies on social commerce investigated how social factors 
such as social bonding, social interaction, and social support 
influenced consumer’s usage and social shopping intention [11-
13]. An interesting point, we need to note here, is that little 
research directly addressed consumer’s decision making process 
on social commerce website. Extant mainly focused on working 
mechanisms of the websites (e.g., linking group purchasing 
via social networking services; setting a marketing mix of price 
discounts and external environment) or the underlying source 
of increased popularity. Therefore, the shortcoming of previous 
studies in the area of social commerce is that they did not 
empirically address what mechanism stimulate consumer buying 
in social commerce impulsively.

In summary, working mechanism of social commerce is clearly 
distinguished from traditional group purchasing at some points. 
Despite much publicity about social commerce, it is still a new 

phenomenon and has not been studied extensively. Most of all, 
although it had generally been accepted that social commerce 
decreased the barrier that consumers feel toward new stores 
and new services through huge price discount [14], it is not 
clearly understood how the features of social commerce really 
persuade consumers to make purchase impulsively. Therefore, 
our research will focus on the cause of impulse buying behavior 
in social commerce and its marginal impact change.

Impulse purchasing
For the last 60 years, impulse buying has been one of the most 
interesting topics that has been studied by many researchers. 
In particular, consumer researchers have been trying to form 
a better definition of impulsive buying. In the early days of 
this research, there was no conceptual difference between 
unplanned behavior and impulse buying. Researchers, who 
recognized that impulse buying behavior and unplanned behavior 
were the same behavior, defined this behavior as “purchasing a 
product or service without a buying plan.” Then, [15] pointed 
out that unplanned purchasing and impulse buying should be 
distinguished conceptually, as consumers could be willing to 
spend a considerable amount of time on their buying decision in 
a store despite no advance buying plan. This case represents not 
impulse buying but rather unplanned purchasing. They argued 
further that, if a consumer’s decision time for a specific product is 
less than the normal decision time for similar products, it is more 
likely to be impulsive buying behavior. In the same vein, [16] 
stated “impulsive buying decisions are unplanned in the sense 
of thoughtless, but not all unplanned purchases are impulsively 
decided and unplanned purchase may be made rationally”.

In the middle of the 80s, impulse buying was redefined as the 
behavior "when a consumer experiences a sudden, often powerful 
and persistent urge to buying something immediately. Impulse to 
buy is hedonically complex and may stimulate emotional conflict. 
Also, impulse buying is prone to occur with diminished regard 
for its consequences". Before [17], it had been believed that 
there was a significant difference between impulsive consumers 
and non-impulsive consumers, which can be described by traits 
of consumers. Research had focused on finding those traits of 
consumers. However, after [17], studies began paying attention 
to theoretically forming a process describing the relationship 
between emotional conflict driven by external stimuli and 
internal intent to purchase impulsively. Recently, the definition 
of impulse buying has widely been accepted as “the purchase is 
unplanned, and the desire to purchase is stirred by an unexpected 
encounter with a stimulus” [18].

Furthermore, not only studies on the academic definition of 
impulse buying but also studies on the cause of impulse buying 
have also been conducted actively. Prior works pointed out that 
both external factors (e.g., marketing and environmental factors) 
and consumers’ internal factors (e.g., characteristics and the 
affective and cognitive state) influence impulse buying intention 
and behavior:

First, with respect to external factors, stimuli offered by online 
shops turned out to be important antecedents of online 
impulse buying. For instance, price, product images and online 
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advertisement that are perceived as attractive can stimulate 
an urge to purchase impulsively. [19,20] also argued that the 
existence of unique technical features in online systems can 
increase the occurrence of impulse buying. They empirically 
showed that recommendation agents positively affected impulse 
buying intention, mediated by product search effectiveness. 
Additionally, [21] showed that a compelling and sociable virtual 
experience through usage of interactive and vivid website features 
as conceptualized with telepresence and social presence had a 
significant effect on buying impulses over and above traditional 
marketing and product stimuli.

Second, with respect to consumers’ internal factors, researchers 
found that both consumers’ cognitive and affective state are 
important antecedents of online buying impulses [22-24]. 
Empirically [25] showed that not only a positive affect toward 
online shopping but also the personality (e.g., impulse buying 
tendency and shopping enjoyment tendency) influences an urge 
to buy impulsively. The contribution of this research is that, 
although impulse buying was usually described as a reaction 
mediated by hedonic unreflective and irrational mood, it is not 
free from cognitive processing. In this context [16] argued that 
perceived behavioral control was a key antecedent of impulse 
buying. [26] suggested that self-regulatory resource availability 
was an important element in determining when and why people 
engage in impulsive spending. [27] also explored a more cognitive 
process that might lead people to purchase impulse items, rather 
than examine the more emotional antecedents. They showed 
that mental accounting plays a role in diminishing people’s 
sensitivity to additional purchases as well as the provision of a 
specific reason to impulse purchases.

In summary, while the body of knowledge on the cause and 
effect of online impulse buying is constantly growing, key factors 
associated to shopping environment and consumer’s cognitive 
and affect state are known to us in impulse buying context. 
However, to the best of our knowledge, study on how such an 
impulse buying intention changes has never been conducted so 
far in this field although understanding on marginal impact of 
such key factors are essential.

Theory of planned behavior
People react to environmental influences in either a positive 
(approach behavior) or a negative (avoidance behavior) way. This 
emotional attitude serves as a mediating or intervening variable 
in the sequence of the impulse buying process. However, 
even though impulse buying is usually described as a response 
triggered by a positive emotional attitude, it is not free from 
cognitive processing. As mentioned in review of impulse buying 
literature, not only the positive or negative emotional attitude 
is referred to as key factors driving impulse buying but also 
other individual’s cognitive factors. These cognitive factors were 
also frequently used to predict consumer decision making in 
consumer behavior studies.

TPB provides a comprehensive integration of the affective and 
cognitive components into a structure that is designed to lean 
to both better explanation and better prediction of consumer 
behavior. TPB, which has been suggested by [28], states that 

the most important determinants of a person’s behavior are 
their behavioral intent and that this is affected by three main 
explanatory variables: “attitude toward an act”, “subjective 
norm”, and “perceived behavioral control”. First, “attitude toward 
an act” is defined as the individual’s positive or negative feeling 
about performing a certain behavior. It is determined through 
an assessment of one’s beliefs regarding the consequences 
arising from the behavior and an evaluation of the desirability of 
these consequences. Second, “subjective norm” is defined as an 
individual's perception or opinion about what important people 
might believe about what the individual should do in a specific 
situation. In other words, the meaning of subjective norm is based 
on the belief that the perceived social pressure about a target 
behavior comes from the view of people, who are important to 
the person performing the target behavior. Third, “perceived 
behavioral control” is defined as one’s perception of the difficulty 
of performing a behavior. This means one’s judgment of its own 
capabilities to succeed in performing the target behavior affects 
the behavior inten [29] found that people have a tendency not to 
modify something, if they consider it difficult to do so.

TPB has frequently been applied in the context of information 
technology adoption, to determine the factors affecting a 
consumer’s usage decisions. Based on TPB, the typical examples 
of empirical studies that cover ICT consumer behavior are 
as follows: adoption of the Internet [30], adoption of mobile 
services [31,32], use of online services [33-36], adoption of 
e-commerce [37,38]. In this study, we consider "consumer 
attitude", "subjective norm", and "perceived behavioral control" 
as consumer’s cognitive and affective factors influencing the 
urge to buy impulsively. Thus, we will address how an increase 
of positive attitude, subjective norm, and perceived behavioral 
control influences the change of impulse buying intention.

Research Design
Research model
In this study, guided by TPB, we take not only “attitude toward an 
act” as affective state of consumers but also “subjective norm” 
and “perceived behavioral control” as the internal cognitive state 
that makes consumers engage in impulse buying activities in 
social commerce. The urge to buy impulsively is used to measure 
the impulse buying intention. Previous studies proved that 
there is a positive relationship between the urge to buy and the 
impulse buying intention. This intention was well-fitted to predict 
the actual impulse buying behavior. Finally, the response is a 
result of the individual’s decision unleashed by external stimuli 
related to social commerce characteristics and consumer’s 
cognitive and affective state. Based on the TPB, we construct 
a theoretical framework that links between external stimuli 
as social commerce characteristics, internal state including 
consumer’s attitude, subjective norm and perceived behavioral 
control and response as impulse buying intention in the social 
commerce context (Figure 1).

As indicated in Figure 1, our proposed theoretical model based 
on the TPB framework and extended it, in which each of the 
independent variables and the response variable are integrated. 
Price, product, and promotion stimuli influence the consumer’s 
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Sample and data collection
Data was collected through a structured survey questionnaire. 
Some variables present in our research framework were measured 
through composite scales. This composite scale approach allows 
us to gauge psychological variables that otherwise could not be 
directly quantified. Particularly, 5-point Likert-scale was used to 
measure the answer. The Likert-scale value of 1 indicates that 
the respondent completely disagrees with the statement, and 
5-point Likert-scale indicates that the respondent completely 
agrees with the statement. The questions used for identifying 
impulse buying intention in social commerce are based on 
questions of previous studies [44].

The instruments of the questionnaire from the works of [45] and 
[46] were used to measure price, product, and promotion stimuli 
in social commerce (Table 1). Every variable was measured as 
perceived level in consumer’s perspective. All variables achieved 
Cronbach’s alpha values greater than 0.6. Further, in order to 
measure the attitude, subjective norm, and perceived behavioral 
control associated with buying through social commerce, 
instruments were taken from existing studies carried out by 
[13,15,33]. Every instrument has been re-examined in the context 
of social commerce shopping.

The survey was conducted through a Web-based survey system 
provided by EZ Survey, which is a firm specialized in online 
consumer surveys. The company maintains millions of potential 
survey participants. For the survey portion of this research, 
a sample from the EZ survey panel was asked to participate. 
Respondents were offered a small amount of electronic cash as 
payment for participating in the survey. Respondents, who had 
previous experience in buying products or services impulsively 
in social commerce, were targeted. Finally, out of 524 samples 
returned by respondents, we secured 500 samples that do not 
miss any data. Besides, before the main survey was executed, 
two preliminarily pilot tests (with 20 graduate students) were 
conducted to check the clarity of questionnaire instruments.

Multivariate Adaptive Regression Splines 
(MARS) Method
One of the main purposes of this study is to explore the marginal 
impact change of marketing stimuli-customer interaction on 
impulse buying intention. Therefore, we adopt a nonparametric 
function estimation method, namely the MARS method in current 
study, which has been developed by Friedman [47]. It finds non-
linear flexible functions without any functional assumptions by 
using smoothing splines to fit the relationship between a set of 
predictors and a response variable. It allows capturing “shifts” 
in the relationship between independent variables by requiring 
only curve segments to be continuous [48,49]. These shifts occur 
at locations called “knots”. The modelling procedure of MARS 
is inspired by the recursive partitioning technique (RPT) that 
governs classification trees, regression trees, and generalized 
additive modelling. RPT is an adaptive algorithm for function 
approximation with the capability of handling a large number of 
explanatory variables [50].

The general MARS function can be represented using the 
following equation (1):

Perceived external stimuli Theory of Planned Behavior

Price stimulus

Product stimulus

Promotion stimulus

Perceived behavioral
control

Subjective norm

Attitude

Urge to buy
impulsively

Figure 1 Proposed theoretical research framework.

attitude about buying behavior in social commerce as social 
commerce characteristics. For example, consumers exposed to 
huge price cuts are more likely to have a positive attitude toward 
buying products or services through a social commerce website. 
In addition to this, other marketing stimuli could also directly 
influence impulse buying intention [39]. The reason why we 
selected three factors (i.e., price, product promotion, and place) 
out of four marketing mix factors is because the fourth factor 
(i.e., store or physical place) does not exist in social commerce 
shopping. 

Additionally, we used a single item to measure promotion stimuli 
by asking how consumers feel about advertising activity of 
social commerce companies. The fevered pace, at which social 
commerce companies in Korea were expanding and spending 
to promote themselves, led to concerns by industry experts 
regarding the excess competition and unprofitable business due 
to too much money being spent on advertising [40]. So, in order to 
capture the effect whether heavy advertising lead to a practically 
positive attitude, we measured the promotion variable by only 
focusing on the advertising activity.

Regarding the customer’s internal decision making factors, 
the positive or negative attitude toward purchasing in social 
commerce is affected by external stimulus. And consumers’ 
behavioral intentions can also be predicted with high accuracy 
not only by the attitude toward an act but also by two other 
cognitive factors: subjective norm, and perceived behavioral 
control.

Studies based on similar research framework have been 
suggested and developed for so long. Despite valuable effort of 
prior works, all previous research assumed that the relationship 
is linear and impact is constant. This assumption has been made, 
even though there was evidence about a nonlinear linkage 
between external stimuli and behavior. For instance, studies in 
the marketing literature have reported nonlinear utility functions 
[41,42]. In psychology literature, a study on risky decisions has 
empirically proved the existence of nonlinear consumer response 
functions [43]. Thus, based on our theoretical framework, we 
will estimate the suggested model without any parametric 
assumption. In particular, we will show how impulse buying 
intention changes with respect to a change in the environment-
consumer interaction.
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where 0a and ma  are spline coefficients, M is the number of 
basis functions, mK  is the number of knots, kms takes on values of 
either 1 or -1 and indicates the right/left sense of the associated 
step function, ( , )v k m is the label of the independent variable, 
and ,k mt  indicates the knot location. Not only spline coefficients 
but also significant basis functions and their knot locations are 
all parameters, which have to be estimated by MARS algorithm. 
The MARS model is estimated in a two-stage procedure. Firstly, 
MARS constructs a very large number of basis functions to 
over fit the data initially, where variables are allowed to enter 
as continuous categorical or ordinal. In the second stage, basis 
functions are deleted in the order of least contributions using 
the generalized cross-validation (GCV) criterion. A measure of 
variable importance can be assessed by observing the decrease 
in the calculated GCV values, when a variable is removed from 
the model. The GCV can be expressed as follows:

2
21 ( )GCV( ) [y ( )] / 1

N

i M i
i

C MM f x
N N

 = − −  
∑                                                       (2)

Where N denotes the number of observations, C(M) is the cost 
penalty measure of a model containing M basis function, Yi is 
the dependent variable, and χi is independent variable set. The 
numerator measures the lack of fit on the M basis function 
model ( )M if x  and denominator denotes the penalty for model 
complexity C(M).

Finally, the MARS method generates a continuous regression 
model with continuous derivatives and has the capability 
and flexibility to model relationships that are additive or have 
interactions [51,52]. By allowing for any arbitrary shape of the 
functions to capture any kind of interaction, and by using the 
above-mentioned two-stage model testing procedure, MARS can 
reveal very complex data structure that are often hidden in high-
dimensional data [53]. Therefore, the MARS model highly suits 
our objectives of finding the significant variables that influence 
impulse buying intention, as well as finding how they affect the 
response variable marginally.

Empirical Results
Data description
The total number of respondents, as shown in Table 2, consists 
of 250 males (50%) and 250 females (50%). The equal number of 
respondents in each gender (male/female) group was assigned. 
The same is true for the age groups. Collecting the same 
number of consumers with respect to age is acceptable from 
the point that this study is not intended for a difference analysis 
according to demographic characteristics but for extracting the 
general behavior functions of consumers to stimuli. The average 
household income of respondents was 3,352 KWon1. Regarding 
the education level, majority of respondents were college 
graduates (49.6%) or college students (15.8%). Respondents, 

1 Won is the currency of South Korea 1100 Won is approximately $1.

Framework 
Category Attribute Variable Instruments Used in Questionnaire Cronbach Alpha

Perceived
External 

Marketing 
Stimulus

Price PRICE

I felt that prices of products exhibited in social commerce are cheaper than those in 
other markets.

0.783I felt that products or services in social commerce are very economical. 
I felt that products or services in social commerce give high performance in cost-
effectiveness.

Product PROD

I felt that the quality of products in social commerce is relatively high.

0.724I felt that the product design in social commerce is very outstanding, making me 
enjoying shopping.
I felt that products in social commerce are highly trendy and newest.

Promotion PROMO I felt that Social commerce sites heavily advertise their company over TV or Internet n.a.

Theory of 
Planned 
Behavior

Attitude 
Toward an 

Act
AT

I felt excited about purchasing products or services in social commerce. 
0.718I felt interested to buy products or services through social commerce.

I felt enthusiastic during social commerce shopping.

Subjective 
Norm SN

I absolutely believed that my friends would favor my purchasing over social commerce.

0.754I absolutely believed that my family would favor my purchasing over social commerce.
I absolutely believed that my colleagues would favor my purchasing over social 
commerce.

Perceived 
Behavioral 

Control
PBC

I have enough resource in terms of time and money to purchase products or services 
through social commerce. 0.632
I have enough knowledge and ability to buy products through social commerce.

Response Urge to Buy 
Impulsively IBB

Browsing social commerce websites, I feel the urge to purchase items other than or in 
addition to my specific shopping list. 

0.833Browsing social commerce websites, I have the desire to buy items that did not pertain 
to my specific shopping list.
While browsing social commerce websites, I feel the inclination to purchase items 
outside my specific shopping list.

Table 1 Research model variables and the corresponding survey instruments.
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who have a master or doctoral degree, accounted for 7%.

Table 3 presents the descriptive statistics and correlation 
coefficients of the independent variables and the response 
variable.

The mean of all variables is between 3.04 and 3.68 and the 
standard deviation is between 0.548 and 0.804 (Table 3). It is 
notable that both the mean and variance of price stimulus is 
higher than those of product and promotion stimuli. This fact 
implies that peoples’ impulsive buying intention can be heavily 
affected by the perceived level of price discount.

Spline coefficient of MARS
The empirical models consist of two different regressions. One 
of them is for analyzing the effect of marketing mix on the 
attitude of consumers toward buying through social commerce. 
Table 4 shows the estimated knot configuration and their spline 
coefficients of the first regression. The response variable is 
consumer attitude toward making a purchase in social commerce.

Overall, the first regression model is significant (adjusted 
=0.2063, F=26.93, and p < 0.001). The estimated result of the knot 
configurations and their coefficients shows that the intercept 
term, three main effects terms, and one two-way interaction 
term were found to be statistically significant.

There is a couple of interesting regression results. First, we found 
that the product (max(0,2.333-PROD), β=-1.1482) and price 
(max(0,PRICE-2.667), β 0.3097) stimuli have a significant impact 
on consumer attitude toward buying in social commerce while 
promotion is statistically insignificant. The estimation result 
corresponds to the fact that active price and product stimuli 
accelerated constructing positive attitudes toward purchasing in 
social commerce in Korea. Additionally, the fact that we found 
two knots in two basis functions, one with respect to product and 
another one with respect to price shows that the impact of price 

stimuli and product stimuli is not linear but nonlinear, which 
implies that perceived price discount has a discontinuous impact 
on consumer attitude changes. A linear regression model would 
not find such a discontinuity.

Second, it is of particular interest that the interaction between 
product and price (max(0,PROD-4)*max(0, PRICE-2.667), 
β=0.6837) are estimated to be significant. This means that the 
impact of price and product stimuli is not independent when they 
form a consumer’s attitude toward social commerce. Further, it 
implies that an optimal configuration between levels of product 
and price stimuli may exist that maximizes the consumer’s 
positive attitude toward using a social commerce website.

Third, fact that the main effect of promotion was not observed 
indicates that promotion does not directly influence the attitude of 
consumers. However, the interaction effect between promotion 
and product (max(0,3.333-PROD)*max(0,2.667-PROMO), β=-
0.5154) is statistically significant. This implies that the promotion 
stimuli influence attitude toward buying in social commerce by 
enhancing the relationship between product stimuli and attitude.

To test the structural relationship between external marketing 
stimuli, consumer’s cognitive and affective factors and impulse 
buying intention, the second regression model using MARS was 
estimated. The results are reported and depicted in Table 5.

Table 5 shows the estimated results of the knot configurations 
and their spline coefficients of the second regression model. As 
with the first regression model, the second regression model 
is also significant in the overall model fit (adjusted =0.3645, 
F=23.02, and p < 0.001), confirming the key role of price stimuli 
as an external stimuli. The relationship between an individual’s 
affective and cognitive state and impulse buying is also supported. 
Some interesting results in the second regression model are 
notable and can be summarized as follows.

First of all, out of the three marketing stimulus variables, we found 
that only the price stimulus is significant (max(0, PRICE-2.667), 
β=-0.4049; max(0, 2.667-PRICE), β=-1.0771) in increasing the 
impulse buying intention. The product and promotion stimuli 
do not directly influence the impulse buying intention. It is 
reasonable to infer that, among the distinct characteristics 
of social commerce, providing huge discounted prices (e.g., 
sometimes up to a 90% discount) is effective in attracting impulse 
buying intentions of consumers.

Second, but more surprisingly, a knot configuration (knot of 
price 2.667) with respect to price was obtained. The fact that 
the knot was obtained in the MARS estimation proves that 
the regression model supports the notion that the consumer’s 
response function with respect to price stimuli is discontinuous. 
It shows that its impact drastically changes at 2.667 (max(0, 
2.667-PRICE)). Moreover, a change in the impulse buying 
intention with respect to the consumer’s cognitive and affective 
state is also discontinuous, as a knot was obtained with respect 
to the “attitude toward an act” variable, the “subjective norm” 
variable, and the “perceived behavioral control” variable. We 
found that the urge to buy impulsively increases as the level of 
subjective norm decreases, whereas the urge to buy impulsively 
is positively affected by an increase of attitude and perceived 

Item Group Frequency Percentage

Gender
Male 250 50.0%
Female 250 50.0%

Age

Less than 20 100 20.0%
21 to 30 100 20.0%
31 to 40 100 20.0%
41 to 50 100 20.0%
51 to 60 100 20.0%

Monthly 
Income

Less than 1M* 24 4.8%
1M to 2M 47 9.4%
2M to 3M 116 23.2%
3M to 4M 117 23.4%
4M to 5M 196 39.2%

Education

High school (graduate) 138 27.6%
College student 79 15.8%
College graduate 248 49.6%
Master (Graduate) 29 5.8%
Doctor (Graduate) 6 1.2%

Total 500 100.0%
* M indicates million won (1100 won in Korea is approximately 1 $)

Table 2. Demographic description of respondents.
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Variable Mean Standard 
Deviation

Correlations
1 2 3 4 5 6 7

1.PRICE 3.68 0.602 1
2.PROD 3.16 0.558 0.401 1

3. PROMO 3.44 0.548 0.362 0.311 1
4.AT 3.28 0.713 0.339 0.355 0.232 1
5.SN 3.04 0.804 0.116 0.236 0.114 0.105 1

6.PBC 3.57 0.626 0.181 0.189 0.135 0.270 0.082 1
7.IBB 3.40 0.736 0.342 0.219 0.166 0.472 0.093 0.304 1

Table 3. Descriptive statistics of variables.

Attitude Toward Purchasing in Social 
Commerce Spline Coefficients Standard Error

Intercept 2.9471*** 0.0638
max(0,2.333-PROD) -1.1482*** 0.2712
max(0,PRICE-2.667) 0.3097*** 0.0534

max(0,PROD-4)*max(0,PRICE-2.667) 0.6837** 0.2306
max(0,3.333-PROD)*max(0,2.667-PROMO) -0.5154* 0.2112

max(0,PROD-3.333)*max(0,4.667-PRICE) 0.4602*** 0.1275
Adjusted R-square 0.2063

F-statistics 26.93***
AIC 974.5267

Note) significant level *** < 0.001, ** < 0.01, * < 0.05

Table 4. MARS regression result of marketing stimulus on attitude

Impulse Buying Intention Spline Coefficients Standard Error
Intercept 3.6219*** 0.1068

max(0,AT-3.667) -0.5171*** 0.1623
max(0,4.333-AT) -0.3083*** 0.0792

max(0,PRICE-2.667) -0.4049*** 0.1144
max(0,2.667-PRICE) -1.0771*** 0.2601

max(0,PBC-4) 0.6334*** 0.1529
max(0,4-PBC) -0.1836*** 0.0503

max(0,2.333-SN) 0.4372** 0.1676
max(0,PRICE-2.667)*max(0,PROMO-3.667) 0.2504** 0.0820
max(0,PRICE-2.667)*max(0,3.667-PROMO) 0.3462*** 0.0819

max(0,AT-2)*max(0,PRICE-2.667) 0.2744*** 0.0688
max(0,4.333-AT)*max(0,SN-2) 0.1080** 0.0344
max(0,4.333-AT)*max(0,2-SN) -0.4277** 0.1324

max(0,SN-2.333)*max(0,3-PROMO) -0.5363** 0.1890
Adjusted R-square 0.3645

F-statistics 23.02***
AIC 901.6745

Note) significant level *** < 0.001, ** < 0.01, * < 0.05

Table 5. MARS regression result on impulse buying intention.

behavioral control. One potential interpretation of this result 
is that consumers are more likely to purchase impulsively, if 
they are not concerned about what other people think of their 
purchasing behavior in social commerce.

Third, the model estimated not only the main effect but also 
the interaction effects between the independent variables. 
For instance, the interaction effect between price and attitude 
(max(0, AT-2) * max(0, PRICE-2.667), β=-0.2744) is found to be 
statistically significant. This result indicates that the relationship 

between price stimulus and impulse buying is moderated by 
an individual’s attitude towards buying over social commerce. 
Furthermore, the knot and coefficients show that the effect of 
price stimulus on impulse buying is strengthened, if consumers 
have a positive attitude about purchasing in social commerce.

Lastly, the fact that the estimation results found multiple 
significant interaction effects between the independent variables 
implies that there may be an optimal combination that maximizes 
the impulse buying intention in social commerce.
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Monte Carlo simulation
Considering MARS estimation results of knot configuration and 
spline coefficients, which include a set of multiple independent 
variables and their interactions, it is not easy to interpret and show 
how the significant antecedent variables influence the change of 
impulse buying intention marginally. In particular, it is difficult to 
predict how a sole marketing mix variable or consumer’s internal 
decision making factors influences a consumer’s intention to 
impulse buying because interaction effects between them exist. 
In this situation, Monte Carlo methods can be used to solve any 
problem having a probabilistic interpretation. By the law of large 
numbers, integrals described by the expected value of some 
random variable can be approximated by taking the empirical 
mean of independent samples of the variable. Therefore, the 
objective of this simulation presented in this section is to trace 
the change of the dependent variables with respect to the 
significant independent variables and eventually find the optimal 
level of marketing mix that maximizes the intention to make 
impulse purchases by applying Monte Carlo method.

Having clarified the objectives of the simulation, we will now 
explain the simulation procedure. Basically, the simulation 
controls variables outside our interest by integrating out. This 
allows tracing the relationship between focused independent 
variables and the response variable. The detailed simulation 
procedure is as follows:

Step 1. Since each variable was measured on a 5-point Likert 
scale, we divide each scale into 500 discrete points to be able to 
capture small effects. Therefore, we generate 500 points from 
0.01 to 5.00 for each variable of interest, and these points are 
listed in numerical order. For example, because we are interested 
in capturing the effect of the price stimulus on impulse buying 
intention, we generate 500 points for the price stimulus.

Step 2. Values of other variables that are not of interest are 
randomly generated using a uniform distribution in the range 
from 0 to 5. In this case, 10,000 values are randomly generated.

Step 3. Therefore, for one discrete point, 10,000 simulations of 
the estimated model are run. Then, the 10,000 results for each 
point of the main variable are averaged. The average is the 
controlled effect of other variables not being of interest.

Step 4. Repeat the procedure of Step 2 and Step 3 with the next 
value of the 500 value that had been generated in Step 1 until all 
500 points have been processed.

By following this procedure, it becomes observable how a 
change in the perceived price stimulus affects the impulse buying 
intention (Figure 2).

In detail, Figure 2 shows that perceived price stimulus affects the 
consumer’s impulse buying intention linearly to the point where 
the stimulus reaches 2.667, and then its impact decreases. This 
result implies two interesting points. First, we can infer that the 
effect of a perceived price stimulus with respect to impulse buying 
intention shows a maximum. This is linked to the estimation of 
the value function in psychology literature. Several studies of 
value functions indicated that nonlinear value functions would 

typically provide a better fit for both risky and non-risky decisions. 
Following this line of argument, the nonlinear relationship 
between a perceived price stimulus and a consumer’s impulse 
buying decision can also be explained. Second, we see that a 
price stimulus follows the “law of diminishing return” in terms 
of impulse buying intention, which implies that bigger stimulus 
does not always lead to increase in impulse buying intention.

Figure 3 graphically represents how consumers’ attitude and 
perceived behavioral control influence the impulse buying 
intention in social commerce. With respect to attitude, we 
found that the effect of a positive attitude about buying over 
social commerce site on impulse buying intention peaks at 
around 4.333 and decreases gradually afterwards. This tells us 
that a more positive attitude is not always linked to impulse 
buying though a positive attitude is needed to trigger an urge to 
purchase impulsively. This can be interpreted as the effect of a 
positive attitude on a change of impulse buying intention. It also 
follows the law of diminishing returns, as we also saw in the case 
of the price stimulus effect.

On the contrary, it is shown that the effect of perceived behavioral 
control on impulse buying increases as its level increases. It is 
notable that it expeditiously rises beyond 4 points on the Likert-
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scale. That means that, the more consumers believe that they 
have adequate capability (i.e., budget, time, and knowledge) 
to make a purchase, the more they are attracted to impulse 
buying in social commerce. Consequently, the result implies 
that, with more resources (i.e., budget, time, and knowledge) for 
accessing social commerce sites, consumers are more likely to 
follow their impulse buying in social commerce. In this context, 
providing a huge price discount is an efficient strategy because 
increases consumer’s willingness to buy and eventually lowers 
the perceived behavioral control.

Discussion and Conclusion
Summary of findings
Our tests provided three important results: (1) a conceptual 
understanding of the impulse buying process in social commerce, 
(2) identification of the determinants of a significant marketing 
mix and the consumer’s internal decision making factors to 
stimulate the urge to buy impulsively, (3) understanding on 
marginal response function of impulse buying intention with 
respect to external stimuli and consumer interaction.

Given that previous studies have only suggested examining the 
role of price discounts and time pressure for understanding the 
impulse buying behavior of consumers, the main contribution 
of our study is that this addressed the significant determinants 
in impulse buying in the context of social commerce as well as 
how these significant variables nonlinearly influence the impulse 
buying intention. The analysis results advances the understanding 
of consumer impulse purchasing behavior in the social commerce 
context.

Furthermore, to the best of our knowledge, none of previous 
consumer research in e-commerce area showed change of 
marginal impact and the corresponding nonlinear change of 
consumer intent (despite the fact that there is empirical evidence 
on the nonlinear response of consumer attitudes). Therefore, we 
can state that this is the first study, which examines the change 
of marginal impact of external stimuli and customer’s cognitive 
and affective factors on the urge to buy impulsively. The study 
presented is meaningful as this shows how consumers response 
in social commerce.

Implication of findings
Based on findings of our test, we can draw several key 
implications from a theoretical and managerial perspective. 
From a theoretical perspective, the first contribution of this 
study is the identification of an unknown structural relationship 
between external stimulus, the consumers’ affective and 
cognitive state, and the impulse buying intention. In detail, we 
found that, although price and product stimulus were effective, 
promotions were not a directly significant marketing strategy to 
make consumers feel positive about social commerce. Our result 
complements prior research’s findings [54], which explained 
that the product and price stimuli are fundamental components 
of the consumer decision making process in social shopping 
community. Furthermore, they empirically found that the direct 
shopping filter mechanism of price correlates positively with a 
consumer’s click-out. Our finding shows that price discounts 

are meaningful not only for click-out situations but also in the 
impulse buying context. In summary, in terms of price cut and 
the uniqueness of products or services offered, they were a 
very effective approach to consumers, which eventually gives 
consumers a positive attitude toward social commerce.

The second more important contribution of this research is that 
we addressed the functional relationship between impulse buying 
behavior and customer-environment interaction without any 
parametric assumption and empirically show change of marginal 
impact. Although a lot of researches have been conducted so far 
in the consumer behavior area by applying the TPB theoretically, 
they have not critically questioned how the impact of each 
significant factor in the model varied as the level of its variable 
increases. Thus, we tried to uncover the impact of external stimuli 
and an individual’s internal cognitive and affective factors, using 
a nonparametric regression method. We eventually showed that 
the relationship is not linear but nonlinear. Specifically, the results 
revealed that the effect of price discount presents a diminishing 
pattern. The impact of positive attitude toward buying in social 
commerce on impulse buying intention shows a peak point at 
3.5 of 5 points on the Likert scale. We additionally found that 
an increase in the perceived behavioral control resulted in a 
drastically increase of impulse buying intention. Therefore, it can 
be stated that there is optimal level of perceived price discount 
in social commerce that maximize positive attitude and impulse 
purchasing intention.

From a managerial perspective, our results imply that social 
commerce strategies, which focus on big price discounts and 
product differentiation, may help increasing consumer’s positive 
attitude toward buying on social commerce, which, in turn, 
could influence impulse buying behavior. We also found that 
the promotion stimulus is not a direct significant marketing 
strategy, whereas product and price stimuli are. This knowledge 
is essential for the social commerce market. For example, in 
Korea, there were more than 100 social commerce enterprises 
in 2011. In 2015, however, only 3 major social commerce sites 
remained, since competition in the social commerce in Korea 
had escalated. On top of an advertising war, competition grew 
to the point where several sites began selling coupons while 
knowingly taking a loss. The loss came from spending budget on 
advertisement. Many social commerce enterprises deteriorated 
rapidly by spending much of the budget on promotions [21], 
which we found to be an insignificant factor in our study. Instead, 
without heavy promotions, providing novel products or services 
at discount prices can be successful strategy.

Another implication of our research comes from the 
discontinuous response of consumer behavior, in particular, 
the diminishing pattern with respect to perceived price stimulus 
and the increasing return to scale with respect to perceived 
behavioral control. Marketers need to note that perceived price 
stimulus is only effective up to a certain point. In our simulation, 
the effectiveness reached a peak at 2.7 of the 5-point Likert-
scale. Any further stimuli do not guarantee a positive attitude 
of consumers towards impulse buying. Rather, marketers 
have to focus on how to enhance perceived behavioral control 
of consumer in social commerce. A high level of perceived 
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behavioral control is more likely to increase the impulse buying. 
For example, providing essential goods and service at discounted 
prices, rather than precious luxurious goods or services, could 
be more useful to attract consumers, and this makes consumers 
think that they are willing to buy them within their own budget 
or income. In other words, although discount rate of expensive 
luxurious goods is high, price of such goods are more likely to 
out of consumer’s monthly budget. So it is not easy to attract 
consumers with them since they are out of control in terms of 
budget. Additionally, providing guidelines on how to enjoy social 
commerce to consumers, who have not experienced social 
commerce buying yet, could be also effective for increasing the 
knowledge part of perceived behavioral control.

Limitation and further research
This research has a few limitations. In this research, we used 
survey data, in order to address consumer’s impulse buying. 
Although the conceptual definition of impulse buying and 
unplanned purchase is clearly distinguishable academically, it 
is unclear to define a boundary between impulse buying and 
unplanned buying or normal buying in real world purchase 
occasion. This study verifies that consumers with high positive 
attitude and perceived behavioral control are more likely to feel 
an urge to buy impulsively in social commerce. However, under 
this setting, it is difficult to classify impulsive purchases and non-
impulsive purchases rigidly. This study only can observe the effect 
of variables on consumer’s intention. It is one of the limitations 
in many existing impulsive buying studies, and this study also is 

not free of the problem. To observe the impulse buying correctly, 
we believe that experiments with consumers could give more 
realistic results.

Another limitation is that we used a “perceived level” of 
marketing mix to measure external stimuli. Thus, we are not able 
to suggest an objective level of marketing mix in social commerce 
strategically. For example, even if the same price discount is 
given to two different consumers, the perceived level of price cut 
stimulus to those buyers could be different. What we found in 
this study is how the perceived level of price stimulus positively 
impacts the consumer’s attitude and impulse buying intention in 
social commerce. Thus, it is limited in that objective level of price 
discount cannot be discussed. We expect that further research 
addresses this limitation by using revealed preference market 
data. Since revealed preference data includes objective price and 
promotion information on the market, it can provide strategic 
information regarding price discounts and promotion policies.

Despite these limitations, the results of this study can be helpful 
to later studies and marketers. Most of all, we found that price 
stimulus had a diminishing effect on impulse buying intentions. 
Impact of attitude and perceived behavioral control on impulse 
buying intentions also drastically change as their levels increase. 
In summary, we have taken the initial steps for analyzing the 
consumer response in impulse buying behavior in the social 
commerce context. We hope that this encourages future research 
on some of the unresolved issues raised here.
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