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Abstract 
 

Despite the increasing connectivity between customers and the large volume of social shares enabled by 
digital technologies, there is an absence of research systematically investigating how firms can design 
promotional incentives that jointly consider their customers as both ‘purchaser’ and ‘sharer’. In this study, 
we examine whether and how firms can take advantage of customers’ social connections and sharing 
motives to design novel incentives to engage customers. In collaboration with a leading online deal platform, 
we conduct a large-scale randomized field experiment and two lab experiments to test the effectiveness of 
different incentive designs (varied by shareability and scarcity of promotion codes) in driving social sharing 
senders’ purchase and referrals. We find that the different incentive designs have differential impacts on 
senders’ purchases and further successful referrals. Specifically, providing senders one non-shareable 
promo code significantly increases their purchase likelihood, but does not influence their referrals. In 
contrast, the senders who receive one shareable code are less likely to purchase themselves yet are more 
likely to make successful referrals. Surprisingly, the incentive design with two codes - one non-shareable 
and one shareable - increases neither the senders’ purchase nor their successful referrals. We further conduct 
two lab experiments on Amazon Mechanical Turk that replicate the field experiment’s findings and explore 
the underlying mechanisms of the observed relationships. We find that exclusivity perception and social 
motives triggered by the different incentive designs mediate and explain their effects on sender’s purchase 
and successful referrals, respectively. Our study extends prior IS literature on social sharing that has focused 
on sharing information to the domain of sharing incentives, providing implications to firms on how to 
design promotional incentive that accommodates the role of customers as ‘sharer’ and sheds light on the 
motives underlying social sharing.  
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1. Introduction 

Online social platforms such as Facebook, Pinterest and Twitter have significantly boosted the prevalence 

of social sharing by making it convenient for customers to disseminate information to their social 

connections (Gerlitz and Helmond 2013). Among the information that is shared on these online social 

platforms, a substantial amount is related to products (Nielsen 2016). Recognizing the trend, major online 

retailers and ecommerce platforms such as Amazon and Groupon have all integrated social features and 

channels on their product pages to facilitate effortless sharing of products with friends (Huang et al. 

2018). Social sharing is now increasingly enabled by digital technology and has become a ubiquitous IT 

artifact. While the first-order impact of IT-enabled social sharing and WOM has been extensively studied 

in a number of seminal papers (Godes and Mayzlin 2009, Gu et al. 2012, Susarla et al. 2012, Yin et al. 

2016), the implications on how such IT-enabled social sharing would transform the optimal design of 

firm’s promotion strategy has been largely ignored in both industry practice and academic research. For 

instance, many firms still follow the traditional ways of promotion design derived from the era of TV 

campaigns and direct mail marketing, without considering the new opportunities derived from social 

sharing among customers. Similarly, in academia, there is a rich set of findings on the new role of firms 

as observers and moderators of online social sharing and WOM (see Godes et al. (2005) and Berger 

(2014) for detailed reviews2),   but surprisingly little understanding on how firms can leverage social 

sharing to improve on their role in communicating with their customers. Given the increasing 

connectivity among customers and the low cost of social sharing enabled by digital technologies, it is 

paramount for firms to revisit their current practice in the social media era: should firms engage 

customers as isolated and independent ‘purchasers’ (as in the old practice), or as both ‘purchasers’ and 

‘sharers’ that are interconnected with each other? How should firms design incentive differently to engage 

the customers across both roles? Our study aims at addressing these research questions.  

 
2 The research program includes how to encourage social sharing (Ryu and Feick 2007, Hong et al. 2016, Jung 
et al. 2019) and the immediate consequence of online sharing and WOM (Godes and Mayzlin 2004, Gu et al. 2012, 
Yin et al. 2016, Susarla et al. 2012).  



 2 

We specifically focus on promotional incentive design as one key aspect of a firm’s engagement 

with its customers. Promotion design has been widely considered as a key strategy in firm’s 

communication with customers (Blattberg et al. 1995, Sahni et al. 2016). However, to the best of our 

knowledge, no study has directly examined promotion design taking into account the possibility that 

customers have motives for sharing and are also increasingly empowered to share promotional incentives 

with each other.3 The idea of designing shareable incentives that jointly optimizes both the purchase as 

well as the successful referral of the focal promotional product remains vastly under-explored. Our study 

aims to fill this gap by examining how firms can engage customers through incentive designs that are 

optimized for social sharing. We theoretically propose and empirically demonstrate that firms could take 

advantage of IT-enabled social sharing and leverage customers’ sharing motives (e.g., other-regarding 

motives) in designing incentives when they target those customers. We show that carefully designed 

sharing incentives help firms overcome the information asymmetry, as customers often have more 

information than the firm about their friends (Van den Bulte et al. 2018). In addition, well designed 

sharing incentives can help with targeting and allocating the promotional incentive to the right customers 

with the best fit in preference4, increasing both firm’s profits as well as customer welfare. 

 The goal of our study is two-fold. From a practical perspective, our study suggests a novel and 

actionable intervention (incentive design) that firms can utilize to increase conversions by leveraging 

social sharing among their customers. The majority of prior studies have focused on firms’ role in 

encouraging and moderating online social sharing (e.g., Godes et al. 2005, Ryu and Feick 2007), but 

have overlooked the ability of firms to directly target and convert the users who engage in social sharing. 

Firms can benefit from such intervention in terms of additional revenue and profits. 

 
3 Jing and Xie (2011) and Chen and Li (2013) examined firms’ pricing strategy when group coordination becomes 
easier. They use the daily deal as a specific example. 
4 Intuition behind efficient allocation of the discount: If the promotional coupon cannot be shared, the customer who 
receives the promotion may use it. However, if it is shareable, and whenever the fit of the product is below a certain 
threshold – the user passes it on and it is picked up by a friend with a better fit. We build a stylized analytical model 
to help illustrate the intuition and motivate our hypothesis. 
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From a theoretical perspective, our study sheds light on the motive underlying customers’ social 

sharing behaviors. Previous literature has examined the sharing motives in a lab setting (Hong et al. 2016, 

Berger and Milkman 2012). Our study complements and extends the previous lab studies and suggests a 

potential way to examine sharing motives in the field through incentive designs. The customers’ 

responses towards different incentive designs, respectively in terms of their purchase and referral 

behaviors, can enrich our understanding about the multiple underlying motives in a rich business context 

with two meaningful behaviors (i.e., purchase and referral) that happen in tandem. We further replicate 

the main findings from the field experiment in a lab setting and explore the mechanisms underlying the 

observed relationships. Understanding the motives of sharing is crucial in the literature of online WOM 

and referrals (e.g., Hong et al. 2017, Jung et al. 2019) and could potentially help explain the effectiveness 

of online WOM (e.g. Yin et al. 2014, 2016). 

 With the ubiquitous social sharing traffic related to product offerings on the Internet, how should 

a firm design proper incentives to engage customers encompassing their dual roles as ‘purchasers’ and 

‘sharers’? Motivated by the previous literature on promotion design (Baron and Roy 2010, Chandon et al. 

2000), we propose that firms can vary the incentive along two dimensions: shareability and scarcity. On 

the one hand, making the promotional incentive shareable may encourage product sharing by those 

customers with other-regarding motive (Andreoni 1989). However, it may work at the risk of lowering a 

customer’s own purchase likelihood because a portion of those customers who are interested in 

purchasing with the promotion themselves will need to sacrifice their own benefits (Andreoni 1990).  On 

the other hand, a higher number of promo codes (e.g. two) in the incentive design may remove the 

resource constraint and would allow customers pass on promotion and bring additional customers without 

forgoing the option of using the promotion for themselves. But at the same time such incentive design 

with a larger quantity (thus less scarcity) of promotion code may create the impression that the platform is 

trying to liquidate their inventory quickly, leading to lower perception of product quality and value, thus 

attenuating customers’ purchase as well as referrals (Nelson 1970, Cao et al. 2018). In addition, the lack 

of scarcity (i.e. constraint on the number of promotions) may also attenuate the perceived social motives 
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signaled by the sharing action, as the customers who share the promotion no longer need to give up their 

own benefits (Ariely et al. 2009, Andreoni and Bernheim 2009). Finally, varying either shareability or 

scarcity of the promotion design would incur a loss of exclusivity, as the promotional code is no longer 

designed just for the focal customer, but could be used by others as well. Such lack of exclusivity may 

lead to lower redemption or conversion rates (Dreze and Nunes 2009, Feinberg et al. 2002). 

 With the above considerations, we design and conduct a large-scale randomized field experiment 

involving over 20,000 social sharing senders. In addition, we conduct two lab experiments to identify the 

causal effect of various incentive designs in engaging senders for both purchase as well as further 

referrals. In particular, in Study 1, we collaborate with a leading daily deal platform and conduct a 

randomized field experiment to explore the causal effects of incentive designs. We vary the incentive in 

shareability and scarcity of the promotions with an eye toward their effects on the purchase behaviors of 

customers involved in the social shares and any successful referrals by those customers. Specifically, the 

subjects in our field experiment are users who have shared a deal (senders), but are yet to make a 

purchase within 24 hours of sharing the deal. We randomly assign these senders to one of the five 

experimental groups characterized by incentives with different levels of shareability and scarcity, and 

then evaluate the conversions of social sharing senders as well as recipients. The control group receives a 

reminder email, the first treatment group receives a reminder email containing one single-use and non-

shareable promo code usable by the sender, the second treatment group receives a reminder email 

offering one single-use and shareable promo code that can be used either by the sender or shared with a 

recipient, the third treatment group receives a reminder email including two single-use promo codes, one 

non-shareable and the other shareable, and the hold-out group receives no treatments.  

 While social sharing could be driven by a combination of complex motives, the exogenous 

variation in the incentive design created by randomization is implemented after senders’ sharing the deals, 

which helps remove any selection issue related to the underlying motives in the social sharing behavior 

itself. It is notable that, in contrast with the treatment with one non-shareable promo code, providing one 

shareable promo code creates a tension for the sender. On the one hand, the sender can use the code 
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herself and enjoy the monetary benefits of the incentive; on the other hand, the sender can share the 

promo code with one of her social connections and gain non-material utility from her friend’s 

consumption.  

 Based on the experiments, we find evidence that the various incentive designs have differential 

impacts on the purchase likelihood of the senders and the senders’ successful referrals. First, compared to 

the control group of a simple reminder, the treatment with one non-shareable promo code significantly 

increases the sender’s probability of purchasing the shared deal but not their successful referrals, 

indicating that the commonly used non-shareable incentive can effectively stimulate the sender’s 

purchase. Interestingly, simply varying the shareability of the promo code has a significant impact on the 

outcomes. We find that the treatment with one shareable promo code to a sender leads to a significant 

increase in the recipient’s referrals, at a small cost of sender’s own likelihood of purchase. This finding 

suggests that, when the promo code becomes shareable, a subset of senders become influencers for the 

firm and refer their friends for purchasing the deal using the shareable promo code, with some even 

sacrificing the benefits of using the promo code themselves. This is line with an established stream of 

literature in psychology and economics, which has found evidence in other context that people care not 

just about their own material payoff but also about others’ welfare (Khalil 2004; Wasko and Faraj 2005; 

Leider et al. 2009; Andreoni and Miller 2002), as well. Finally, the treatment with two promo codes does 

not lead to any significant increase in either the sender’s purchase or her successful referrals. In summary, 

the effects of incentive design (e.g. one shareable code) on overall purchases and successful referrals are 

not only statistically significant but also economically meaningful. It is notable that our partner platform 

made the decision to adopt the shareable promo code design, following the results of the field experiment. 

We further theorize and test the mechanisms underlying the effect of sharing incentive designs on 

senders’ purchases and further referrals, respectively, using two carefully designed lab experiments on 

Amazon Mechanical Turk (MTurk). The first lab experiment (Study 2) replicates the field experiment 

findings on the effect of the three incentive designs on sender’s purchase, and further measures sender’s 

perception on those incentive designs. Drawing on previous literature, we explore plausible explanations. 
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We propose that increasing either the shareability or the quantity (lack of scarcity) of the promo codes in 

the incentive design may negatively affect sender’s perception of exclusivity: the senders who receive the 

promotion may feel the incentive is not specifically designed for them. Thus, compared to the one non-

shareable code, senders are less likely to purchase the shared deal when receiving one shareable code or 

two codes. And such difference in treatment effect should be mediated by sender’s exclusivity perception. 

In the second lab experiment (Study 3), we replicate the main findings in the field experiment on sender’s 

successful referrals (i.e., one shareable code performs better than two codes), and further theorize that one 

shareable code design, as compared to that of two codes, is more likely to trigger altruism as a motive 

underlying sharing, thus leading to more successful referrals by the senders. Specifically, senders are 

more likely to share the promo code with closer friends when they believe that their sharing behavior 

would create a positive social image with the recipients. Based on the theorization, we measure the 

senders’ perceived altruism under various incentive designs (one shareable code versus two codes). We 

find that perceived altruism is higher under the one code design and the senders report that they have 

sacrificed their own benefits for the friend they shared the promo code with. This enhanced feeling of 

altruism leads to a higher likelihood of sharing codes with closer friends, which mediates the positive 

effect of incentive design on sender’s referrals. In summary, the two lab experiments further corroborate 

the main findings in the field experiment and help uncover the mechanisms underlying the effect of 

incentive design on senders’ purchase and further successful referrals.  

2. Overview of the Related Literature 

Our study makes several important extensions to the related literature, which we summarize here. 

2.1. IT-enabled Social Sharing  

To begin with, we contribute to the IS literature on IT-enabled social sharing and WOM. Previous 

research on social sharing has focused on understanding the factors that lead to social sharing (Wasko and 

Faraj 2005; Berger and Milkman 2012), how to effectively motivate social sharing behaviors (Ryu and 

Feick 2007), how to better design social sharing programs (Hong et al. 2017, Sun et al. 2017), and the 

impact of social shares on others’ purchase behaviors (Aral and Walker 2011; Bapna and Umyarov 2015; 
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Kim and Srivastava 2007). This stream of literature revolves around the antecedents and consequences of 

social sharing (Aral and Walker 2011; Bapna and Umyarov 2015; Godinho de Matos et al. 2018; Hong et 

al. 2017). However, little is known about the implications of IT-enabled social sharing on the design of 

firm’s promotion strategy. Our study makes a pioneering effort to explore the firms’ capability to leverage 

IT-facilitated social sharing traffic, which improves our understanding on the effectiveness of sharing 

incentives in jointly optimizing senders’ own purchases and their successful referrals, by evaluating the 

tradeoffs of the different incentive designs.   

2.2. Promotional Incentive Design 

Second, our study also contributes to a large stream of business literature on the design and impact of 

promotions (Sahni et al. 2016, Fong et al. 2016). An extensive research literature investigates how 

discounts and coupons affect consumer decisions (Blattberg et al. 1995, Banks and Moorthy 1999, Lu and 

Moorthy 2007, Sahni et al. 2016). The use of promotional incentives enables firms to charge a lower price 

to consumers who have a lower willingness to pay and can exert efforts in redeeming the coupons, thus 

essentially serve as a tool for price discrimination (Lu and Moorthy 2007). Many studies demonstrated the 

positive impact of promotion coupons on the promoted brand’s sales and also acknowledge the challenges 

with the use of promotional incentives. Specifically, our study provides insights on whether and how 

scarcity (or quantity) of promotion code matters in the case of shareable promotion incentives. A stream 

of literature has shown that customers respond to the number and depth of promo codes used in the 

promotion campaigns (Klein 1981, Chiou-Wei and Inman 2008). For shareable promotion, more 

promotion codes might matter even more as the customers now can share them with friends without 

facing a tradeoff of losing the opportunity to purchase on their own. However, more promotion coupons 

(e.g. received in mailed offers or mobile messages) or a higher price discount by firms and brands are 

often considered by customers as a signal of low quality (Nelson 1970). Previous experiment and 

empirical studies have shown that promotion is negatively related to perceived quality and may hurt sales 

of the product (Rao and Monroe 1989, Cao et al. 2018). In addition, customers may feel that an incentive 

with more promotion codes is not exclusively designed for them (Baron and Roy 2010, Chandon, 
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Wansink, and Laurent 2000). Thus, the overall implication of the scarcity of promotional incentive is not 

clear in the case of shareable promotion. 

2.3. Social Sharing Motives 

Finally, this study elucidates the multifaceted role of a sharer’s motive in driving social sharing, by 

introducing novel incentive designs that speaks to the motivation of social sharing senders. Specifically, 

firms can target the sender with novel incentives not only to improve her motives to purchase the product, 

but also to leverage her motives to influence and engage others. In this way, the study contributes to a 

broad stream of literature on social learning and social influence (Aral and Walker 2011, Bakshy et al. 

2012, Bapna and Umyarov 2015, Qiu et al. 2014, Sun et al. 2019). Most of previous literature has 

investigated the consequence of socially shared purchase, especially the peer influence of those purchases 

on others’ purchase decision (Cai et al. 2009, Li and Wu 2018, Qiu et al. 2018, Sun et al. 2019). Our 

study shifts the focus and asks a different question: how could firms encourage customers to initiate the 

social sharing of products in the first place (so others can be influenced)? Investigating the antecedents of 

social sharing is important. Firms can only take advantage of the effectiveness of social sharing if they 

understand customers’ sharing motives and leverage such motives through the design of novel 

interventions (e.g. shareable codes). We demonstrate that a non-shareable incentive operates on a sender’s 

self-regarding motive and leads to increased purchases by senders. In contrast, a shareable incentive 

activates a sender’s other-regarding or altruistic motive, resulting in increased referrals from the senders 

rather than their own purchases. In addition, most of the social influence literature has studied and 

assumed that social influence could only be spread by customers conditional on their product purchases or 

adoptions (Aral and Walker 2011; Bapna and Umyarov 2015). Our study shows that it is possible to 

spread social influence even when customers do not purchase the product in the first place. Moreover, we 

show that under certain circumstances, there is a tradeoff between customers’ decision to purchase 

themselves and to further spread the influence. With a better understanding of the possibility of ‘influence 

without purchase’ and the potential tradeoff between social influence and purchase, firms can strategically 

design the promotional incentive to engage a customer in her role as a ‘purchaser’ as well as a ‘sharer’.  
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3. Theoretical Framework 

In this section, we consider the critical factors underlying a sender’s purchase and referral choice and 

investigate how different incentive designs may differentially impact the sender’s purchase and referral 

decisions. As demonstrated below, a sender’s purchase and referral decision are inherently interrelated 

with each other. Thus, it is inappropriate to discuss and hypothesize the effect of incentive design on each 

decision separately. Therefore, we devise a stylized analytical model to jointly characterize the sender’s 

purchase and referral decision. The insights from the model allows us to decipher the tradeoff among 

various incentive designs as firms vary the shareability and scarcity of the promo codes. Specifically, we 

show that commonly used promotional incentive (non-shareable promo code) is not designed to leverage 

customers’ social connections or motivate social sharing, and thus may not be as effective as the 

shareable promo code in encouraging referrals. The analytical model also allows us to derive a series of 

testable hypotheses on the differential effects of the incentive designs. 

 We first set up the model framework as follows: A customer i can derive utility from purchasing 

with and/or sharing a promotional incentive of a deal. Thus, her overall utility consists of two parts U= 

Up + Us. The utility of purchase Up is based on whether the customer use the promo code to buy the deal. 

If so, she would gain the difference (xi) between the value she obtains from the deal (vi) and the 

discounted price of the deal (p), i.e. Upi=Di *  xi, whereas xi = vi - p and Di is a binary indicator of the 

customer’s purchase decision. It is important to note the value xi is the private information of the 

customer i and cannot be directly observed by the platform. On the other hand, customers may also enjoy 

sharing a deal promotion and can gain utility Usi. Such utility from sharing with a friend j represents an 

interpersonal incentive (Kornish and Li 2010) and is consistent with the theory of “social motives” that 

combine altruism (Andreoni 1990) and social image (Ariely et al. 2009). Specifically, if the customer i 

does share and the friend j does buy based on the customer i’s share, the customer i may derive utility 

which is based on the net value the friend j derives from the purchase, i.e. Upj = Dj * xj  and Usi= Si * 

F(Upj), whereas xj = vj - p , Si is the binary sharing decision. In addition, besides altruism, the customer i 

may gain utility on sharing from enhanced social image by demonstrating their altruism (i.e., lack of 
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selfishness) to others, or to herself (Rotemberg 2014). The class of formal models on social image, 

pioneered by Levine (1998), involves signaling selfishness to others (social-image) and to oneself (self-

image, as in Bénabou and Tirole (2011)). Since selfishness is directly related to i’s own benefits, we can 

express the signaling value of sharing as a function of ‘-Upj’, i.e. sacrificing sender i’s own utility or 

benefit. Thus, Usi= Si * [F(Upj) + G(-Upj)]. The utility of purchase Up and utility of sharing Us is a 

function of the sender’s own preference of the deal and social preference of sharing with a friend.5 Again, 

it is important to note that similar to xi, the value of the deal to the friend j is private information of j and 

cannot be directly observed by the platform. However, the customer i has information on whether her 

friend has a preference for the deal, and thus can observe j’s value of product xj. This is consistent with 

the observation that customers usually have better knowledge about their social connections, and hence 

enjoy an informational advantage compared to the platform (Beaman and Magruder 2012). Therefore, the 

key question is: how can the firm take advantage of the senders’ private information and sharing motive 

and design promotional incentives to engage a customer as both a ‘purchaser’ and a ‘sharer’? 

We can better understand the effect of incentive design on customer i’s purchase and referral 

decision by mapping each incentive design as a constraint to the customer’s decision (Di, Si). We apply 

the utility framework discussed above. The overall utility of customer i can be written as: U= Di * xi  + Si * 

{F(Dj * xj) + G(-Upi)} and she would make a decision (Di, Si) based on her private information on xi and xj. 

When receiving a non-shareable promotion code (T1), the sender can now gain more value from the 

purchase as the price is lower with promotional incentive. Sender i cannot share the promotion (Si =0) 

thus can only decide whether to purchase the deal, i.e. the decision vector (Di, Si) is bounded to either 

(0,0) or (1,0) and U= Di * xi. Thus, all customers with the valuation xi > 0 would purchase the deal (Figure 

1 left panel). In the case of receiving one shareable code, the customer could now share but still faces a 

constraint on the quantity. Thus, she must make a decision between purchasing or sharing the promotion 

 
5 For instance, a self-serving person would take the promotional incentive themselves, while altruistic individuals 
would give the promotional incentive away to their friend. Further, if the value of the product/service to the sender is 
high, a discount might persuade the sender to keep the promotion code to herself instead of referring it to her friend. 
We thank one reviewer for very insightful comments on this point. 
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code, i.e. the decision vector is bounded at (0,0), (1,0), or (0,1). And the customer utility would be U= 

max (xi, {F(Dj * xj) + G(-Upi)}, 0). A customer would share the code if she values the social motives (i.e., 

sum of friend’s utility and the enhanced social image of herself) more than her own utility (Figure 1 right 

panel). Finally, in the case of two deal promotion code, customer i can either purchase or share the 

promotional incentive, or does both. Thus the decision vector (Di, Si) does not face any constraint and 

could take the value of (0,0), (1,0), (0,1), (1,1) and the utility is U= Di * xi  + Si * F{Dj * xj  + G(-Upj)} (see 

Figure 4, note customers in the top right quadrant choose to both purchase and share).  

Figure 1. Sharing Incentive Designs 

 

With the above-mentioned model set-up, we use Figures 1-4 to further elaborate our theoretical 

framework, illustrate the key insights behind our experimental design, and derive the testable hypotheses. 

A potential customer i faces four alternatives: purchase with promotion, refer the promotion, neither 

purchase nor refer, or both purchase and refer. We can characterize i’s utility along two dimensions. As 

shown in Figure 1, the vertical axis ℋ represents the net utility xi that i expects to derive from making a 

purchase with promo code, regardless of whether she refers a friend or not. The horizontal axis 

ℒ represents the utility i may obtain from sharing the promotion code with a friend. The utility of sharing 

the promotional incentive may be jointly determined by altruism (Andreoni 1990) and the positive social 

image that i may enjoy from sharing (Beaman and Magruder 2012, Calvó-Armengol and Jackson 2010). 

Within our framework, all customers in the population can be represented on this 2-dimensional plane. 

The framework also allows us to link the customer ‘type’ to the alternative that she may choose.  
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Figure 1 distinguishes three areas: i will not use or share the promotion code in the white blank 

area because ℋ < 0 𝑎𝑎𝑎𝑎𝑎𝑎 ℒ < 0; i will purchase alone in the gray area where ℋ > 0 (left panel); and i 

will share the code with a friend in the dotted area where ℒ > 0 (right panel). By explicitly expanding 

customer characterization from one dimension to two dimensions, this framework may naturally 

incorporate the ‘sharer as one alternative role of customer thus allowing us to compare the effects of 

various incentive design over both customer’s purchase and successful referrals.  

Figure 2. Non-Shareable Promo Code 

 

Figure 2 considers a simple intervention that utilizes the traditional non-shareable incentive. This 

can be achieved by offering customers one non-shareable promotion code (Sahni et al. 2016) or by 

sending a user-specific product voucher or in-kind credit (e.g. Groupon credit or Amazon credit). As 

discussed in Figure 1 (left panel), the provision of the non-shareable incentive leads some unconverted 

senders to purchase (ℋ > 0 the gray area). However, it would not result in any additional sharing by the 

customers (as the code is not shareable). Bearing the above in mind, we propose:  

H1a: The incentive design with one non-shareable promo code will increase social sharing senders’ 

purchase likelihood. 

H1b: The incentive design with one non-shareable promo code will not increase senders’ further 

successful referrals. 

Figure 3. Shareable Promo Code 



 13 

 

 Figure 3 considers our newly proposed intervention: simply making the one promotion code 

shareable. In comparison with Figure 2, with the transferable incentive, customers face a tradeoff: they 

need to decide whether to keep or share the promo code. Figure 3 depicts the decision of different 

customer ‘type’ across three areas on the 2-dimensional utility plane: i will not use or share the promotion 

code in the white blank area because ℋ < 0 𝑎𝑎𝑎𝑎𝑎𝑎 𝐿𝐿 < 0; i will purchase alone in the gray area where 

ℋ > 0,ℋ > ℒ. Compared to Figure 2, the shareable incentive now brings in two major changes: 1) it 

encourages/activates the no-interest but ‘social’ customers to share the deal with a friend (right bottom 

quadrant).6  Those customers who would otherwise be dormant can now serve as active ‘influencers’ for 

the firm; 2) the shareable promo code also converts some customers from existing ‘purchasers’ to 

‘influencers’ (the lower gray triangle of right upper quadrant). Such conversion would lead to a potential 

decrease in the purchase outcome but an increase at a similar level for the referral outcome. Overall, 

combining the two effects above and comparing T2 vs T1, we should expect a small decrease in sender’s 

purchase and a larger increase in sender’s referrals (as shown in the comparison between Figures 2 and 3). 

The exact magnitude should depend on the relative size of ‘pure influencers’ vs.  ‘purchasers/influencers’ 

(i.e. density of the areas). However, the direction is clear. Thus, we propose: 

H2a: The effect of one non-shareable promo code on the senders’ purchase likelihood is larger 

than the effect of one shareable code. 

 
6 Such customers either do not need the product themselves or feel it is still too expensive with the code. 
Making the code shareable would not change the overall purchase rate for this population. Thus, any decrease 
in the overall purchase rate should be attributed to the decision of other users. 
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H2b: The effect of one shareable promo code will increase senders’ further successful referrals. 

 Given the tradeoff faced by ‘purchasers/influencers’ in Figure 3, we also design an incentive (T3) 

with two promo code (one shareable and one non-shareable). The goal is to encourage customers to make 

purchases (using the non-shareable code) and referrals (using the shareable code) at the same time. 

Ideally, by removing the incentive scarcity, the ‘purchaser/influencer’ group (right top quadrant) no 

longer needs to make a choice between purchase and referral and can take the role of both an influencer 

and a purchaser at the same time. Figure 4 displays the theoretical conjecture of the ideal case: i.e., those 

customers who would purchase and share at the same time. In this case, we would expect an even more 

significant increase in both purchases and referrals. 

Figure 4. Ideal Purchase+Share Case 

 

However, it may be challenging to achieve such an ideal case, for two reasons: First, related to 

the sender’s purchase decision, the removal of promotion scarcity may also introduce an additional effect: 

a sender may perceive the promo code as not being exclusive for her and thus may be less likely to use it 

to purchase the product. In other words, scarcity and exclusivity always co-exist with each other and the 

removal of one would also eliminate the effect of the other.  

Previous literature has documented the importance of exclusivity of incentives or product offering 

in driving a customer’s purchase decision (Baron and Roy 2010, Dreze and Nunes 2009, Chandon et al. 

2000). Using choice experiments and careful measurement, Chandon, Wansink, and Laurent 2000 

demonstrates that consumer values the exclusivity of coupons, in addition to their monetary savings. 
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Consumers tend to view exclusivity positively (Dreze and Nunes 2009), and a series of empirical 

evidence suggests that exclusive offers lead to higher redemption or conversion rates (Feinberg, Krishna, 

and Zhang 2002). Increasing either the shareability or the quantity (lack of scarcity) of the promo codes in 

the incentive may negatively affect the perception of exclusivity: the senders who receive the promotion 

may feel the incentive is not designed for them. The lack of such non-monetary value (feeling special) 

may decrease their likelihood of further engaging with the product. Thus, we may expect that the effect of 

two promo code incentive on the sender’s purchase may be smaller than that of one non-shareable promo 

code. In addition, a higher price discount (or more promotion codes) are often considered by customers as 

a signal of low quality (Nelson 1970), as customers may infer that the firm is trying to clear undesirable 

inventory. Previous experiment and empirical studies have shown that promotion is negatively related to 

perceived quality and may hurt sales of the product (Rao and Monroe 1989, Cao et al. 2018). Given the 

intrinsic information asymmetry between customers and firms (deal providers), customers may infer 

quality of the products or service based on the promotion. In our case, it is also likely a more attractive 

incentive design (either with two promo codes or one shareable code) may lead to a lower perception of 

the product thus decrease the sender’s purchase likelihood. Thus, based on both the exclusivity and 

quality signaling mechanism, we propose the following hypotheses:7 

H3a: The effect of one non-shareable promo code on the senders’ purchase likelihood is larger 

than the effect of two promo codes (one non-shareable and the other shareable). 

Second, related to sender’s referral decision, the provision of two promotion code in the email 

might reduce the signaling value of sharing (to others as well as to oneself), as compared to only 

including one shareable promo code in the email. In the case of one shareable code, the recipient may 

strongly signal their altruism and enhance the image by sacrificing her own benefits of using the code. In 

the case of the two promo codes, as the promo code is no longer scarce, the signaling value users may 

derive is no longer as strong. Such reduction in signaling value may also discourage them from sharing 

 
7 In Section 4, we also use lab experiments (especially Study 2), in conjunction with the field experiment to 
differentiate those two mechanisms and identify the dominant force. 
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with closer friends and from careful calibration and choice of potential recipients who might be a strong 

fit with deal (Rotemberg 2014). 

More specifically, prior research has found that there exists a positive reinforcement between 

people’s altruistic action (e.g. sharing) and their perceived social image (Andreoni 1989, Ariely et al. 

2009, Benabou and Tirole, 2006, Andreoni and Bernheim 2009). Such social image may be determined 

by how others would view the sender’s sharing action, as well as the sender’s own perception of her 

sharing behavior (‘warm glow’) (Lacetera and Macis 2010, Andreoni 1990). As a result, considering the 

altruistic motive, individuals are more likely to engage in a social share when they believe that their 

sharing behavior would create a positive social image to the recipients, or when it is perceived as more 

desirable by themselves. The design of the incentive would influence this perceived social image. Under 

the condition of one shareable code, the sender needs to sacrifice her own benefits when sharing with 

others. Such a tradeoff does not exist under the incentive involving two promo codes. Thus, from the 

sender’s perspective, the action of sharing (the incentive) may be perceived as being less altruistic by both 

the recipients as well as herself, when there are two promo codes.  

In addition, the additional altruism and social image from one shareable code may drive the senders 

to share with closer friends, for whom they know and care more about. Thus, if senders’ other-regarding 

motive was in play, we would expect that under one promo code incentive, the sender is more likely to 

share, and will share the deal with close contacts (Kornish and Li 2010), resulting in an increased likelihood 

of sender’s successful referral. In addition, because of the closer relationship, the sender will be more 

confident about the recipient’s interest therefore reinforce the positive impact of the shareable incentive on 

the recipient’s purchase.  

Figure 5 further illustrates the potential negative effect of offer two promo codes on both sender’s 

purchase and referral decision. In other words, while the design of incentive with two promotional code 

lifts the decision constraint on (Di, Si) and allows senders to use and refer the promo code(s) simultaneously, 

at the same time it may also negatively influence their perception of the exclusivity as well as their social 

motives, which in turn would affect their decisions to purchase or share. The former benefit is obvious but 
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the practitioners must take the latter into account and carefully maintain a balance in their design of 

promotional incentive to embrace social sharing. Combining the above arguments, we hypothesize that:  

H3b: The effect of one shareable promo code on the sender’s referrals likelihood is larger than the 

effect of two promo codes (one non-shareable and the other shareable). 

Figure 5. Negative Effect of Offering Two Promo Codes 

 

 

To summarize, the analytical model and the set of hypotheses enable us to examine the different 

social sharing enabled incentive designs under a comprehensive framework and to quantify the 

comparative effects of the different designs within a coherent framework. To test these hypotheses, we 

conducted three studies employing randomized experimentation in both field and laboratory settings. In 

study 1, we conducted a large-scale randomized field experiment in which the incentive shareability and 

scarcity were manipulated in the post-sharing traffic of a leading online deal platform. In study 2, we used 

a lab experiment on Amazon Mechanical Turk (MTurk) to directly measure and test the potential 

mechanisms underlying the main effect of the one non-shareable promo code design on senders’ purchase 

likelihood. In study 3, we performed another MTurk experiment to explore the potential explanations for 

the effect of the one shareable promo code design on senders’ successful referral. 

4. Field and Lab Experimentation 

Study 1: Randomized Field Experiment 
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In study 1, we design and implement a randomized field experiment in collaboration with a leading online 

deal platform (hereafter referred as our partner platform) to examine the causal impact of different 

incentive designs, which vary by shareability and scarcity, on users’ purchasing and sharing behavior. 

The partner platform offers a wide variety of limited-time deals at relatively high discount rates, from 

travel, events, dining to products, and has attracted a substantial customer base. Users of the platform can 

directly purchase a deal through the deal page or share the deal with their social connections using the 

social sharing feature on the platform. Social sharing can occur either before or after purchase, realized by 

users clicking through the prominently displayed sharing buttons. Each social share only includes one 

specific deal. Although a considerable number of social shares are made on the partner platform every 

day, only a small percentage of the shares finally convert to purchases.  

Experimental Design  

 Our field experiment employs a between-subjects design. In particular, we focus on the organic 

social sharing senders who had shared any deal with their social connections in the previous day but did 

not end up purchasing the shared deal themselves.8 We randomly assign eligible subjects into one of the 

five experimental groups, as presented in Table 1, and then target them with different treatments. The 

treatments vary by the shareability and scarcity of the incentives. The platform observes the sender as 

well as the shared deal for every deal share through the platform and can target email promotions in real 

time after observing such sharing. The experimental manipulation was performed at the sender level. It is 

notable that we deliver unique promo-code(s) for each sender in the experiment, which enables us to 

accurately track the subsequent purchase behaviors at an individual level. In addition, the non-shareable 

promo code is directly linked with the user ID of the sender and thus cannot be used by any other user, 

and the senders are explicit informed of this point in the experiment.  

Table 1. Experimental Groups  

 
8 We use the one-day time frame between sharing and purchasing based on the insights from historical data, which 
show that users mostly buy a deal within few hours after sharing it. Customers who share any deals on the platform 
during the experiment period are included in the random assignment and potentially eligible to be participants of the 
field experiment.  
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Experimental 
Group Treatment Example 

Group 0 
 

Hold-out group. No email 
 

N/A 
 

Group 1 Email reminder that asks the sender to 
purchase the deal she just shared 
 

Thanks for sharing this great deal! Just 
make sure you don’t miss it for yourself. 
 

Group 2 Email reminder with one non-shareable 
15% promo code for the sender to 
purchase the shared deal 

Thanks for sharing this great deal! Now 
you can get it for an extra 15% off. Just 
use code SHAREa_FAKE at checkout. 
 

Group 3 Email reminder with one shareable 15% 
promo code. The sender can either use it 
herself or pass it on to a friend. 

Thanks for sharing this great deal! Now 
your friend (or you) can get it for an 
extra 15% off. Use code 
SHAREa_FAKE now or pass on the 
savings to someone else. 
 

Group 4 Email reminder with two 15% promo 
codes, one non-shareable and the other 
shareable. 
 

Thanks for sharing this great deal! Now, 
you (and your friend) can get it for an 
extra 15% off. Use code 
SHAREa_FAKE at checkout and share 
code SHAREb_FAKE. 

 

 

Procedure 

The experiment was implemented for a period of seven weeks.9 Our treatments were designed as part of 

the partner platform’s email notification systems. The treatment emails, as shown in Figure 5, were 

delivered to eligible senders once a day at the same time during the experiment. Each user on the platform 

is eligible to receive the treatment at most once during the test period. The randomization happens after a 

sender’s share, and thus the incentives in the email are completely orthogonal to the sender’s sharing 

behavior, and any difference in the sender’s purchase and sharing behaviors can be directly attributed to 

the difference in the received incentives. After receiving the notification emails, depending on the 

experimental groups, the senders could take several different actions. For example, the participant might 

completely ignore the incentive and not make any purchase. Alternatively, the sender could use the 

 
9 It is notable that the partner platform was not running any other experiments in parallel, and thus our randomized 
experiment was the only experiment taking place for the duration of our study. 
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incentive to order the deal herself. Further, the sender in the sharable code groups could pass on the 

incentive to another user. Given these possibilities, we focus on two key outcomes in the experiment: 

senders’ purchase likelihood and senders’ successful referral. The first outcome reflects the conversion of 

social sharing senders after treatment, and the second outcome sheds light on whether the impact of the 

treatment has extended beyond the targeted senders. 

 Since our experiment was conducted in a networked environment, we address any potential 

spillover issues in our study following the standard approach in prior literature (Aral and Walker 2012; 

Bapna and Umyarov 2015). To begin with, social shares in the daily deal context are highly sparse (Sun et 

al. 2017). Thus, given the randomized nature of our experiment, treatment spillover among senders is of 

less concern. One possible case of sender contamination is that a certain sender in one social share may 

also be the recipient in another social share. As a result, we exclude those few senders in our sample. 

Meanwhile, treatment spillover among recipients happens when a recipient was exposed to different 

treatments or the same treatment multiple times about the same product. Accordingly, we exclude the 

contaminated recipients who composes a very small subset of our sample. Further, in rare cases there are 

recipients who receive shares from different senders about multiple products. We exclude all other shares 

related to those recipients, which has a negligible impact on our sample size (< 0.5% of all social shares).  

Figure 5. Screenshots from the Field Experiment (with Mock-up Promo Code) 
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 We assess the validity of our randomization by conducting t-tests for mean comparisons across 

observable covariates, including sender characteristics such as number of past purchases, total past 

spending, user tenure, and number of past shares with the recipient, as well as deal characteristics like 

deal price and number of deal shares.10 The results of the pairwise comparisons tests are reported in Table 

2, which shows that there is no statistically significant difference between any pair of experimental groups 

in any aspect. The randomization check confirms that the pre-experiment purchase level for senders and 

the price of deals are comparable across all test groups. Further, we verify the balance with regard to deal 

category (i.e., a list of dummies for every major deal category in the experiment - for example, restaurant, 

entertainment, apparel and accessories, etc.), and find no significant difference for all deal categories. To 

summarize, the well-balanced sample indicates that our randomization among the experimental groups is 

properly achieved. 

 
10 We also assess the balance between control and treatments with respect to the recipients’ characteristics and do 
not find significant differences on the observable covariates. One caveat on the randomization check with recipients 
is that some of the recipients are not registered users of the partner platform, and thus the values on their observable 
covariates are not available in the data. 
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Table 2. Randomization Check 

 
 

Groups 

Sender Chara.  Deal Chara. 
# of Past 
Purchase 

Total Past 
Spending 

User 
Tenure 

# of Past 
Share 

 Deal 
Price 

# of Deal 
Share 

Reminder vs Hold-out 0.658  0.981  0.924  0.633   0.311  1.000  

One non-shar. vs Hold-out 0.991  0.953  0.917  0.392   0.757  0.489  

One shar. vs Hold-out 0.668  0.995  0.998  0.985   1.000  0.970  

Two codes vs Hold-out 0.977  0.982  0.994  0.152   0.410  0.995  

One non-shar. vs Reminder 0.904  1.000  0.473  0.996   0.954  0.398  

One shar.  vs Reminder 1.000  1.000  0.798  0.913   0.329  0.928  

Two codes vs Reminder 0.942  1.000  0.744  0.908   1.000  0.979  

One shar.  vs One non-shar.  0.908  0.998  0.986  0.737   0.768  0.874  

Two codes vs One non-shar.  1.000  1.000  0.993  0.987   0.983  0.761  

Two codes vs One shar. 0.946  1.000  1.000  0.419   0.429  0.999  
Notes: The Tukey’s HSD pairwise test statistics (p-values) are reported in the table. The randomization 

check shows no significant difference between any pair of groups in all observable covariates.  
 

Data 

We observe proprietary data on deal information as well as users’ purchase and successful referral 

outcomes through the partner platform.11 In total, we obtain a large-size random sample that includes 

more than 20,000 unique senders. We record data on the purchase status of the social sharing sender, the 

timestamps of share and purchase, and the purchase status of the sender’ following referral(s). Essentially, 

the constructed final dataset enables us to analyze the role of incentive design at the sender level, such as 

its average treatment effect on the sender’s purchases and further successful referrals. The key variables 

in our study include i) sender’s purchase that is defined as the likelihood of a social share sender 

purchased the shared deal in the experiment, with 1 indicating sender’s purchase and 0 denoting 

otherwise; ii) sender’s successful referral that is defined as the probability of a sender successfully 

 
11 We analyzed the experiment data in one month after the last day of experiment period. Our experiment data 
covers purchase and successful referral of each sender on the shared deal both during and after the experiment 
period. The vast majority of customers would either respond to the email immediately within 1-2 days or never 
responded at the end of our observation period. Thus, there might be minimum concern of the right censoring 
problem. 
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resulted in a purchase of the shared deal by another customer, with 1 indicating successful referral and 0 

meaning otherwise. We report the descriptive statistics of the two outcome variables in Table 3 below. 

Table 3. Descriptive Statistics  

Variable Obs. Mean St.d. Min Max 
Sender purchase  20,375 0.053  0.224  0 1 
Recipient purchase  20,375 0.029  0.167  0 1 

 

Results 

We begin with reporting the graphical evidence and the mean comparisons by experimental groups for 

our outcome of interests. Figure 2 presents the bar graphs of the average likelihood of purchase and the 

average probability of successful referral across experimental groups. The error bars in the graphs reflect 

the 95% confidence intervals. We also report the results of t-tests with group mean comparisons in Table 

4 and 5. We find that different incentive designs significantly influence sender’s own purchase likelihood 

and sender’s successful referral, but in distinct ways.  

 To begin with, we observe a significant greater likelihood of senders’ purchase in the one non-

shareable promo code group (Mone non-shareable promo code = .066), relative to the simple reminder group (Msimple 

reminder = .049; t = 3.470, p = .001), to the one shareable promo code group (Mone shareable promo code = .056; t = 

-2.080, p = .038), and to the two promo codes group (Mtwo codes = .054; t = -2.480, p = .013). Thus, 

hypothesis 1a, 1b and 1c are supported.  Next, we find that the sender’s probability of successful referral 

is significantly higher in the one shareable promo code group (Mone shareable promo code = .036), compared to 

the simple reminder group (Msimple reminder = .025; t = 2.940, p = .003), to the one non-shareable promo 

code group (Mone non-shareable promo code = .028; t = 1.990, p = .047), and to the two promo codes group (Mtwo 

codes = .029; t = -1.880, p = .060). Thus, hypothesis 2a and 2b is confirmed. 

 

 

 

Figure 2. Likelihood of Sender’s Purchase and Successful Referral by Group 
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                   a. Sender’s Purchase Likelihood                                   b. Sender’s Successful Referral 

  

Table 4. Mean Comparisons in Sender’s Purchase Likelihood 

Two-sample t-Tests Mean Contrast Diff. t p-value 

Reminder vs. Hold-out .049 vs. .040 0.009  1.780  0.074  
One non-shar. vs. Hold-out .066 vs. .040 0.026  5.320  0.000  
One shar. vs. Hold-out .056 vs. .040 0.016  3.190  0.001  

Two codes vs. Hold-out .054 vs. .040 0.014  2.800  0.005  

One non-shar. vs. Reminder .066 vs. .049 0.017  3.470  0.001  
One shar. vs. Reminder .056 vs. .049 0.007  1.380  0.167  
Two codes vs. Reminder  .054 vs. .049 0.005  1.000  0.318  
One shar. vs. One non-shar.  .056 vs. .066 -0.010  -2.080  0.038  
Two codes vs. One non-shar.   .054 vs. .066 -0.012  -2.480  0.013  
Two codes vs. One shar. .054 vs. .056 -0.002  -0.390  0.698  

 

Table 5. Mean Comparisons in Sender’s Successful Referral 

Two-sample t-Tests Mean Contrast Diff. t p-value 

Reminder vs. Hold-out .025 vs. .025 0.000  -0.060  0.949  
One non-shar. vs. Hold-out .028 vs. .025 0.003  0.910  0.362  
One shar. vs. Hold-out .036 vs. .025 0.011  2.920  0.003  

Two codes vs. Hold-out .029 vs. .025 0.004  1.020  0.309  

One non-shar. vs. Reminder .028 vs. .025 0.004  0.960  0.337  
One shar. vs. Reminder .036 vs. .025 0.011  2.940  0.003  
Two codes vs. Reminder  .029 vs. .025 0.004  1.060  0.287  
One shar. vs. One non-shar.  .036 vs. .028 0.007  1.990  0.047  
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Two codes vs. One non-shar.   .029 vs. .028 0.000  0.100  0.917  
Two codes vs. One shar. .029 vs. .036 -0.007  -1.880  0.060  

 

 We next present estimations on the average treatment effects using regressions, which could 

produce the estimates with higher efficiency than pairwise t-tests (Duflo et al. 2007). Since our outcome 

variables are binary in nature, we employed both a linear probability model (LPM) and a logistic or probit 

regression, with one being a robustness check to the other. The linear probability model helps with 

straightforward interpretation of coefficients, and the predicted probabilities reside within the [0, 1] range 

in our regression estimations. Alternatively, the logistic or probit regression is suitable for estimations 

wherein the dependent variable is binary. Our estimation equation is specified in Equation 1, which 

incorporates deal category and time trend two-way fixed effect. In the Equation 1 below, i indexes each 

sender, j indicates each deal category, and t denotes each day. Additionally, 𝜃𝜃𝑗𝑗 and 𝛿𝛿𝑡𝑡 represents the 

vectors of category and day fixed effects.  

𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑖𝑖𝑗𝑗𝑡𝑡 = 𝑇𝑇𝑇𝑇𝑂𝑂𝑎𝑎𝑂𝑂𝑂𝑂𝑂𝑂𝑎𝑎𝑂𝑂𝑖𝑖 + 𝜃𝜃𝑗𝑗  + 𝛿𝛿𝑡𝑡  +  𝜖𝜖𝑖𝑖𝑗𝑗𝑡𝑡                   (1) 

 We report the average treatment effects of the incentive designs on sender’s purchase likelihood 

in Table 6. We find that when the treatment incorporates an incentive design with one non-shareable 

promo code, we observe a significant increase in the sender’s purchase likelihood (~ 36.73%)12 compared 

to the average of simple reminder group, supporting H1. Meanwhile, neither the treatment with one 

shareable promo code nor the one with two promo codes appears to significantly influence senders’ 

purchase decisions. We then report the effects of incentive designs on sender’s successful referral in 

Table 7. The results show that the treatment with one shareable promo-code significantly increases the 

probability of sender’s successful referral (~ 44.00%)13 compared to the mean of simple reminder, 

supporting H2a. Such an increase suggests that senders might have shared the one shareable promo code 

with another potential customer at the cost of their own purchases. In parallel, we observe that the 

 
12 (0.018 / 0.049) * 100% = 36.73% 
13 (0.011 / 0.025) * 100% = 44.00%  
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treatment with two promo codes had impact on neither sender’s purchase likelihood nor sender’s 

successful referral. Additionally, as a sanity check, we expect to see that the treatment with one non-

shareable promo code should not affect sender’s successful referral due to its non-shareable nature. The 

regression analysis confirms our expectation, attesting the validity of our results. 

Table 6. Average Treatment Effects (DV = Sender’s Purchase Likelihood) 

 (1) (2) (3) 
Variables LPM FE LPM FE Logit 
Hold-out -0.009+ -0.008+ -0.201+ 
 (0.005) (0.004) (0.107) 
One non-shareable promo code 0.017*** 0.018* 0.326*** 
 (0.005) (0.006) (0.097) 
One shareable promo code 0.007 0.006 0.127 
 (0.005) (0.004) (0.101) 
Two promo codes 0.005 0.005 0.102 
 (0.005) (0.003) (0.101) 
Constant 0.049*** -0.015 -2.992*** 
 (0.003) (0.013) (0.436) 
Observations 20,375 20,375 20,314 
F Statistics / LR Chi-Square 7.72***    --         128.37*** 
R-squared 0.002 0.005           0.016 
Category Fixed Effect          No          Yes         Yes 
Time Fixed Effect          No          Yes         Yes 

Notes: Simple reminder group as baseline. *** p<0.001, ** p<0.01, * p<0.05, + p<0.1 
Robust standard errors are clustered at the deal category level. 

 

Table 7. Average Treatment Effects (DV = Sender’s Successful Referral) 

 (1) (2) (3) 
Variables LPM FE LPM FE Probit 
Hold-out 0.000 0.001 0.012 
 (0.003) (0.004) (0.060) 
Single non-shareable promo code 0.004 0.003 0.057 
 (0.004) (0.002) (0.059) 
Single shareable promo code 0.011** 0.011* 0.162** 
 (0.004) (0.004) (0.057) 
Two promo codes 0.004 0.004+ 0.066 
 (0.004) (0.002) (0.059) 
Constant 0.025*** 0.325 -0.444 
 (0.002) (0.295) (0.761) 
Observations        20,375         20,375 20,319 
F Statistics / LR Chi-Square          2.56*           --         139.26* 
R-squared          0.001           0.008            0.026 
Category Fixed Effect          No          Yes         Yes 
Time Fixed Effect          No          Yes         Yes 
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Notes: Simple reminder group as baseline. *** p<0.001, ** p<0.01, * p<0.05, + p<0.1 
Probit estimation was used here due to the convergence failure with logistic regression. 

Robust standard errors are clustered at the deal category level. 
 

Discussion 

Study 1 offers several interesting insights. To begin with, the incentive design with one non-shareable 

promo code significantly increases the sender’s probability of purchasing the shared deal as measured by 

the increased usage of promo codes. Further, when the one promo code becomes shareable, we observe 

that the incentive design with one shareable promo code leads to an increase in the sender’s successful 

referral at the expense of the sender’s own purchase. The effects of these incentive designs are not only of 

statistical significance but also of economic significance. Given the large volume of social shares through 

the partner platform, the estimated increase in revenue from such intervention accrues to hundreds of 

thousands of dollars per year. The principle advantage of study 1 is the direct manipulation of the 

incentive designs and the granular observation of real-life purchase as well as referral outcomes in the 

field setting. Although the field experiment successfully established internal and external validity, study 1 

sheds limited light on the underlying mechanisms of the observed main relationships. As such, we 

complement study 1 with the following studies 2 and 3 that aim to examine the possible mechanisms 

using lab experiments on MTurk.  

 

Study 2: MTurk Experiment – Mediating Role of Perceived Exclusivity on Sender’s Purchase 

The primary goals of study 2 were two-fold: First of all, we are interested in understanding whether the 

shareability and scarcity of incentives lead to variations in individual’s perceived quality signal of the 

deal (Rao and Monroe 1989, Cao et al. 2018). Second and more importantly, we need to investigate the 

plausible explanation underlying the main effect of the one non-shareable promo code on the senders’ 

purchase likelihood, while also testing the robustness of our findings in the field experiment. Following 

the train of thought in the hypothesis development, changing either the shareability or the scarcity of the 

promo codes in the incentive design may affect the customers’ perception of incentive exclusivity since 
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the senders who received the shareable or multiple incentives might feel that the promotion is not 

exclusively designed for them. Meanwhile, prior work has suggested that the perceived incentive 

exclusivity can be an important driver of customers’ purchase decision (Baron and Roy 2010, Dreze and 

Nunes 2009, Chandon et al. 2000). Consequently, in study 2, we primarily explore the idea that an 

incentive design with one non-shareable promo code is more likely to be perceived as exclusive, 

compared to the designs with either one shareable promo code or two promo codes. In particular, study 2 

uses a between-subject experimental design, manipulates the different incentive designs, and directly 

measures the perceived quality signal, perceived exclusivity as well as the sender’s purchase intention in 

each scenario. 

Procedure 

We conducted the experiment on Amazon Mechanical Turk (MTurk). The participants were randomly 

assigned into the either of the three groups: the one non-shareable code group, the one shareable code 

group, and the two promo codes group. In order to mimic the scenario in the field experiment (i.e., study 

1), the subjects were asked to visit Groupon.com and select a deal that they hope to share to a friend. As 

an attention check, the participants were required to copy and paste the link of the deal page in a text 

response question. After having submitted the deal link, the participants enter into a scenario of receiving 

post-sharing promotion that varies by the experimental groups. As a manipulation check, the participants 

were asked to point out the shareability and scarcity of promo codes in that promotion scenario. Upon 

completing the manipulation check, the participants were then asked to report i) their perceived quality 

signal of the deal, ii) perceived exclusivity of the incentive, and iii) their intention to use the incentive to 

buy the share deal. We measured the perceived quality signal of the incentive using two items adapted 

from the related prior work on product quality (Sweeney and Soutar 2001; Dimoka et al. 2012). 

Additionally, perceived exclusivity was measured on a 11-point Likert scale, using three items adapted 

from (Barone and Roy 2009). Further, we measured the purchase intention on the single-item 11-point 

scale, consistent with Wilcox et al. (2009). At the end of the experiment, we implanted a screener 
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question using the instructional manipulation check (IMC; Oppenheimer et al. 2009) that aims to screen 

out the inattentive respondents. The measures used in study 2 are summarized in Table 8 below. 

Table 8. Measures of Perceived Quality Signal, Exclusivity, and Purchase Intention 

Variable Measure 
 
 
Perceived quality signal1 

On a scale from 0-10 with 0 being extremely unlikely and 
10 meaning extremely likely: 
How likely do you think that the deal would be as 
expected in quality?  

Perceived quality signal2 How likely do you think that there might be potential 
problems with the deal? 
 

 
 
 
Perceived exclusivity1   

On a scale from 0-10 with 0 being strongly disagree and 
10 being strongly agree, how much do you agree with the 
following statement?  
"This is an exclusive incentive for me." 

Perceived exclusivity2 "This is an incentive especially for me." 
Perceived exclusivity3 "This is a selective incentive for me." 

 
 
 
Purchase intention 

On a scale from 0-10 with 0 being extremely unlikely and 
10 meaning extremely likely:  
How likely are you going to use this incentive to buy the 
deal yourself?  

 

Results 

We obtained the effective responses from 107 workers who had passed the manipulation and the attention 

checks in the questionnaire. The demographic measures indicate that the participants have an average age 

of 34.85 with a gender composition of 35 females and 72 males. Around 74.77% of the participants have 

a bachelor’s degree or higher; around 72.90% of the participants report a household income of 30,000 or 

higher; and around 98.13% of the workers shop monthly online or more frequently. Our first question is 

whether the incentive designs that vary by shareability and scarcity induced any significant variation in 

the perceived quality signal of the deal. Our results show that the three experimental group do not show 

significant differences on either of the perceived quality signal measures.14 As a result, we cannot 

 
14 Specifically, for the item perceived quality signal1, we observe Mone non-shareable promo code = 5.48 vs. Mone shareable promo 

code = 5.65 vs. Mtwo codes = 5.24 (p > .10); for the item perceived quality signal2, the data show Mone non-shareable promo code 
= 4.00 vs. Mone shareable promo code = 4.20 vs. Mtwo codes = 4.73 (p > .10). 
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conclude that the incentive designs lead to differences in perceived quality signal of the deal, which might 

not be a candid explanation for the main effects of the incentive designs on senders’ purchase. 

 Our second and more important question concerned whether the senders’ perceived incentive 

exclusivity and purchase intention vary across the experimental groups. Before further analysis, we 

examined the reliability and validity of exclusivity measurement. Cronbach’s alpha for perceived 

exclusivity items was 0.96, suggesting adequate internal reliability for the exclusivity construct 

(Rosenthal and Rosnow 1991). In addition, we conducted an exploratory factor analysis (EFA) to assess 

the convergent and discriminant validity of the exclusivity construct (Härdle and Simar 2007). The EFA 

result with varimax-rotation suggests that the items belong to one factor with loading being greater than 

0.92 on each item. Further test on the average variance extracted (AVE) shows AVE value being great 

than .89, validating the convergent validity of our measurement items (Fornell and Larcker 198). As such, 

we averaged the values of the three items and generated one variable as perceived exclusivity. The 

patterns of the means for both constructs are illustrated in Figure 3. Further t-tests of suggest that the 

participants perceive the one non-shareable code to be significantly more exclusive than the incentives 

with either one-shareable code (Mone non-shareable promo code = 7.76 vs. Mone shareable promo code = 6.55; t = 2.50, p 

< .05) or two codes (M two codes = 6.54; t = 2.58, p < .05). Meanwhile, the participants reported significantly 

higher purchase intention in the one non-shareable code group than those in the one-shareable code group 

(Mone non-shareable promo code = 6.78 vs. Mone shareable promo code = 4.08; t = 4.13, p < .001) or the two codes group (M 

two codes = 3.360; t = 5.38, p < .001). 

Figure 3. Perceived Exclusivity and Purchase Intention by Experimental Group 
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                   a. Perceived Incentive Exclusivity                                  b. Sender’s Purchase Intention 

  
 To further investigate the role of perceived exclusivity in the relationship between the incentive 

designs and purchase intention, we performed the mediation tests using a bias‐corrected bootstrapping 

procedure in Stata.15 Specifically, we used the bootstrap command in tandem with the sgmediation 

package in Stata, employing exclusivity as the mediator. Considering the fact that the experimental group 

vary by two key constructs, namely incentive shareability (i.e., one non-shareable vs. one shareable code) 

and scarcity (i.e., one non-shareable code vs. two codes). We conducted a set of two mediation analyses, 

with the dependent variable being the purchase intention and the independent variables being shareability 

and scarcity separately. The results of the mediation analyses are reported in Table 9.  

 In the first set of the mediation analysis, the indirect effect of incentive shareability on purchase 

intention, through exclusivity, yielded a 95% confidence interval that did not contain zero (95% CI = [–

2.009, –.657]). Meanwhile, in the second set of the mediation analysis, the indirect effect of incentive 

scarcity on purchase intention, through exclusivity, yielded a 95% confidence interval that did not contain 

zero (95% CI = [–1.713, –.522]). These results indicate that the perceived exclusivity indeed mediates the 

effects from the incentive shareability and scarcity to sender’s purchase intention. Therefore, we consider 

that perceive exclusivity could be a candidate underlying mechanism that drives the effects of one non-

 
15 This procedure is a Stata adaptation from to the bootstrap test proposed by Preacher and Hayes (2004). 
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shareable promo code on sender’s purchase intention in the study 2, which corroborate results on sender’s 

real purchase in the field experiment. 

Table 9. Mediation Analysis Results on Perceived Incentive Exclusivity 

Mediation effect on purchase intention through perceived incentive exclusivity 
 Estimate Bootstrap S.E. Bootstrap Confidence Interval 
Shareability –1.200 .334 [–2.009, –.657] 
Scarcity –.977 .284 [–1.713, –.522] 

Notes: Bias corrected bootstrap confidence intervals reported (N = 1,000 times). 

Discussion 

Although study 2 was performed in the lab setting, the sender’s purchase intention shows consistent 

patterns as the real-life purchase outcome in study 1. Thus, study 2 replicates and complements the field 

experiment in study 1 by providing direct evidence on perceived incentive exclusivity being a plausible 

mechanism underlying the main effect between one non-shareable promo code and senders’ purchase. 

Meanwhile, study 2 ruled out the incentive induced quality signal as a potential alternative explanation for 

the observed main effects in the field experiment. Additionally, one more insight from study 2 is that we 

do not observe significant difference on perceived exclusivity in the one shareable promo code group vs. 

the two promo codes group. As a result, we need to explore other possible mechanisms to understand the 

variation in senders’ successful referral between the one shareable code group and the two codes group. 

Bearing the above in mind, we next turn to study 3. 

 

Study 3: MTurk Experiment – Mediating Role of Social Motives on Sender’s Successful Referral 

The primary goal of study 3 was to investigate the plausible explanation on the main effect of the 

incentive scarcity (i.e., one shareable promo code vs. two promo codes) on the probability of senders’ 

successful referrals, while also examining the robustness of our findings in the field experiment. Guided 

by the logical considerations in the hypothesis development, we explore the idea of social motives that 

include perceived altruism and social image (Andreoni 1990; Ariely et al. 2009). Prior literature suggests 

that there exists a reinforcing relationship between individuals’ altruistic actions and their interests in their 

social image (Benabou and Tirole 2006, Andreoni and Bernheim 2009). Therefore, in study 3, we 
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consider that the senders might experience a greater sense of altruism and higher tendency to build a 

social image when sharing the one promo code as compared to two promo codes. It is possible that the 

sender’s social motives would play a significant role on the probability of successful referral. 

Procedure 

Study 3 was conducted on Amazon Mechanical Turk (MTurk). Considering that the one non-shareable 

promo code does not support further referral, study 3 mainly compares two experimental groups: the one 

shareable promo code group and the two promo codes group. In study 3, we also used a between-subject 

design and randomly assigned participants into the either of the two experimental groups. Following 

study 2 that mimics the scenario in the field experiment, the subjects were asked to visit a deal page on 

Groupon.com that they hope to share with a friend. As an attention check, the participants were required 

to input the name and the link of the deal, and then walked in a scenario of receiving post-sharing 

promotion and complete a manipulation check on the scenario accordingly. We then asked the 

participants to report i) their social sharing tendency, ii) social motives behind sharing, and iii) the name 

of the friend intended to share the incentive to as well as their confidence that the friend would use the 

shared incentive. We measured the social motives, namely, perceived altruism and social image, with two 

items on a 11-point Likert scale adapted from Ryu and Feick (2007). Consistent with study 2, we measure 

the sharing intentions on a single-item 11-point Likert scale (Wilcox et al. 2009). Similarly, the perceived 

confidence was also measured on a 11-point Likert scale. At the end of the experiment, we asked the 

participants about the perceived realism of the scenario (Morales et al. 2017) and also employed a 

screener question using the instructional manipulation check (IMC; Oppenheimer et al. 2009) that aims to 

screen out the inattentive respondents. The measures used in study 3 are presented in Table 10. 

 

Table 10. Measures of Sharing Intention, Social Motives, and Confidence 

Variable Measure 
 
 
Sharing intention 

On a scale from 0-10 with 0 being extremely unlikely and 
10 meaning extremely likely: 
How likely are you going to share this incentive to your 
friend? 
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Social motive1 
(Perceived altruism) 

On a scale from 0-10 with 0 being strongly disagree and 
10 being strongly agree, how much do you agree with the 
following statement?  
"If sharing this incentive, I will be sacrificing my own 
benefit to help my friend." 

Social motive2 
(Social image) 

"If sharing this incentive, I will let my friend know that I 
am sacrificing my own benefit to help my friend." 
 

 
 
Confidence 

On a scale from 0-10 with 0 being not at all confidence 
and 10 meaning extremely confident:  
If sharing this incentive, how confident that your friend 
will use it to buy the deal? 

 

 

 

Results 

We obtained the effective responses from 106 workers who had passed the manipulation and the attention 

checks in the questionnaire. The demographic measures indicate that the participants have an average age 

of 35.58 with a gender composition of 33 female and 73 male participants. Around 66.04% of the 

participants have a bachelor’s degree or higher; around 70.75% of the participants report a household 

income of 30,000 or higher; and around 96.23% of the workers shop monthly online or more frequently. 

Finally, the participants report an average of 4.57 out of 5.0 in perceived scenario realism, validating the 

realistic design of study 3. 

Our first question concerns whether subjects’ social motives vary across the experimental groups. 

The results in study 3 show that the participants in the one shareable promo code group report 

significantly higher perceived altruism (Mone-shareable code = 7.76 vs. Mtwo codes = 4.02, p < .01) and greater 

intention to convey their altruistic social image (Mone-shareable code = 6.20 vs. Mtwo codes = 3.11, p < .01) than 

those in the two promo codes group. These findings suggest that the senders show an increased social 

motive with one promo code as compared to two codes. Next, we examine the senders’ perceived 

confidence of successful referral. Our results show that the participants in the one shareable promo code 
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group report stronger confidence that their friend would use the incentive to buy the deal (Mone-shareable code 

= 7.80 vs. Mtwo codes = 6.04, p < .01). The patterns of the constructs are illustrated in Figure 2. 

Figure 2. Sharing Intention, Social Motives, and Confidence by Experimental Groups 

   

                              a. Perceived Altruism                                                     b. Social Image 

 

                                                          c. Confidence on Successful Referral  

 To further investigate the role of social motives in the relationship between the incentive scarcity 

and successful referral, we performed the mediation tests, using a bias‐corrected bootstrapping 

procedure.16 Specifically, we used the bootstrap command in tandem with the sureg command in Stata, 

employing perceived altruism and social image as the mediators. We conducted the mediation analysis 

 
16 Again, our approach is similar to the bootstrap test proposed by Preacher and Hayes (2008).  
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with the dependent variable being the perceived confidence and the independent variable being incentive 

scarcity. The results of the mediation analyses are reported in Table 10.  

Table 10. Mediation Analysis Results in Study 3 

Biased corrected indirect effect on referral confidence  
Mediator Estimate Bootstrap S.E. Bootstrap Confidence Interval 
Perceived altruism –1.187 .617 [–2.472, –.099] 
Social image –.537 .332 [–1.324, –.021] 

Notes: Bias corrected bootstrap confidence intervals reported (N = 1,000 times). 

 In the mediation analysis, the indirect effect of incentive quantity on referral confidence, through 

perceived altruism, yielded a 95% confidence interval that did not contain zero (95% CI = [–2.472, 

–.099]). Meanwhile, the indirect effect of incentive quantity on referral confidence, through social image, 

yielded a 95% confidence interval that did not contain zero (95% CI = [–1.324, –.021]). These results 

indicate that perceived altruism and social image indeed mediates the effects from the incentive scarcity 

on the sender’s confidence for successful referral. Therefore, we conclude that social motives could be a 

candidate underlying mechanism that drives the effects of one shareable promo code (vs. two codes) on 

sender’s successful referral in the field experiment. 

Discussion 

The principle advantage of study 3 is the ability to directly measure and test the potential roles of the 

perceived altruism and social image in a straightforward manner. The results of this study are compatible 

with our theoretical framework, which assumes that consumer derives utility from sharing an incentive 

with a friend. This study also shows consistent evidence with the field experiment on the likelihood of 

successful referral with one shareable promo code. Therefore, study 3 supplemented the first two studies 

by providing direct evidence on the perceived altruism and social image being the plausible mechanisms 

underlying the main effect between incentive scarcity and senders’ successful referral.  

5. DISCUSSION 

5.1. Key Findings 

We design and implement a large-scale randomized field experiment to understand whether and how 

online platforms can employ incentive designs to effectively monetize social sharing traffic. Our results 
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show that the different incentive designs, varying by shareability and quantity of promotion codes, have 

causal impacts on the purchase behavior of senders and recipients, but in different ways. To begin with, 

we find that the incentive design with one non-shareable promo code leads to increased purchase 

likelihood in social sharing senders (consistent with our expectation in H1), providing evidence of the 

senders’ self-regarding motive. In contrast, we observe that the incentive design with one shareable 

promo code results in increased purchase likelihood in social sharing recipients but not senders 

(supporting H2a). Additional analyses on the heterogeneous treatment effects show that the impact of one 

shareable promo code on recipients’ purchase likelihood is stronger when there is a high alignment 

between recipients’ interests and the shared deal (confirming H2b), suggesting the senders’ other-

regarding motives in play. Furthermore, we observe that the incentive design with two promo codes is not 

very effective in driving the senders’ purchase and further referrals. The lab experiments provide 

suggestive evidence that the effectiveness of one shareable code incentive, as compared to the two code 

incentive design, might be driven by the fact that it could increase the sender’s utility by providing the 

feeling of exclusivity and by enhancing the social motives.   

5.2. Contributions to Research and Practice 

Our study makes three novel contributions to the related literatures in academic research. First, we 

contribute to the IS literature on Internet-facilitated social sharing and the design of online social sharing 

systems. While prior literature has squarely focused on the idea that the consumers’ social influence in 

social sharing could lead to purchases (Aral and Walker 2011; Bapna and Umyarov 2015; Hong et al. 

2017), our study makes a pioneering effort in exploring the firms’ ability to directly convert social shares 

to purchases with the use of novel incentive designs. To our knowledge, our work is among the first to 

shed light on how firms can design interventions to actively monetize social sharing traffic, as well as the 

relative effectiveness and tradeoffs of the different incentive designs. As incentive design and social 

interactions are both integral components of IT artifact design (Ba et al. 2001; Hevner et al. 2004; Hong et 

al. 2017), our study bears a particular importance to considering social sharing as a significant IS 

problem. 
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 Second, our study contributes to the literature on targeted promotions (Sahni et al. 2016; Fong et 

al. 2016), by offering novel insights on the optimal design of targeting strategies for social sharing 

customers. Prior research has mostly focused on targeting customers in website and online search traffic 

(Ghose and Yang 2009; Goldfarb and Tucker 2011). Specifically, we show that firms can target the 

sender with novel incentives: not only to improve her own adoption, but also to leverage her social 

relationships to influence and engage her friends as promotion recipients.  

 From a practical perspective, the results of our study highlight how firms can leverage the 

underlying sharing motives of customers as both ‘purchaser’ and ‘sharer’ by providing incentives. This 

study provides evidence for the multifaceted role of sharer motives in driving social sharing, by 

contrasting a series of incentive designs that speaks to different motivation of social sharing senders. 

Specifically, the act of sharing could reflect a sender’s self-regarding motive (i.e., sender's interest in the 

product) and other-regarding motive (i.e., sender's interest in the recipient) (List 2007). Such sharing 

motives can be inferred based on sender and recipient’s purchase histories. In the case of a self-regarding 

motive, providing direct incentives for the senders can be effective in stimulating purchases. Additionally, 

if the sender’s sharing is driven by other-regarding motive, then the sender is less likely to respond to the 

one non-shareable promo code but is more likely to respond to the one shareable promo code by 

spreading the influence to the recipients. Under such circumstances, the firm could also benefit from 

providing incentives to the recipients. Overall, the findings not only provide immediate managerial 

implications to firms’ practice, but also help improve our theoretical understandings on social sharing 

phenomenon, especially the underlying motives that drive online sharing behaviors. 

5.3. Limitations and Future Directions 

Our work is subject to several limitations, which also opens up ample opportunities for future research. 

First, we manipulate the shareability and the scarcity of the promotional incentive designs, while keeping 

the discount level constant across treatments, to achieve comparability of the experiment groups and 

parsimony of the experimental design. However, the effects of the discount level on user responses might 

likely be non-linear in nature (Lacetera et al. 2012; Cabral and Li 2015). Future work can consider 
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exploring varied levels of discounts, to understand how users’ responses vary accordingly. In the same 

vein, the effects of the incentive quantity (i.e., one vs. two promo codes) are also likely to vary non-

linearly by the number of promo codes. This warrants future exploration as well. Second, our randomized 

field experiment was conducted on a large social commerce platform. Thus, while the findings of our 

study might generalize to other online commercial settings, future search can explore the generalizability 

and the boundary conditions of our results in other contexts, such as pro-social behaviors and public 

policy (Lacetera et al. 2014). Lastly, targeting sharing traffic through incentive design could be 

complementary to other social interventions such as targeting influencers (Manchanda et al. 2008), 

network seeding (Hinz et al. 2011), viral product design (Aral and Walker 2011), viral content design 

(Berger and Milkman 2012), and referral programs (Schmitt et al. 2011), among others. It would be 

valuable to examine how incentive designs complements or substitutes these traditional approaches. We 

believe that our study serves as a first step in that direction. 

6. CONCLUSION 

We report on a series of randomized experiments in both field and lab settings that demonstrated how 

firms can use incentive designs to effectively monetize sharing traffic in the context of online platforms. 

Our study highlights the importance of understanding the motives behind online sharing, and shows that 

the effectiveness of the incentive designs critically depends on the underlying sharing motives of the 

senders who share information with their social connections at the first place. The results of our study also 

suggest that firms can design shareable incentive to leverage social sharing among customers and increase 

the overall conversions and customer base. With the rapid advancement in firms’ capabilities to process 

large amounts of data and to analyze real-time consumer behaviors, we envision that in the near future 

firms can further prefect these incentive designs, and deliver them in a personalized fashion. Our work 

serves as a valuable proof-of-concept of this impending development. Moreover, we foresee ample 

research opportunities to build on this line of work. It is our hope that future research can extend on our 

study, and further explore various online platforms and social networks to shed light on the variations in 

the treatment effects for different types of senders, recipients, strength of ties, and product categories. 
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