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Abstract

The provision of activities with external benefits that relies on voluntary contributions may often fall
below societal needs. In this paper we focus on such contributions to a citizen science project (the
World Community Grid) in which members of the general public are asked to offer unused computer
power to advance cutting-edge scientific research. We investigate the role played by symbolic awards
in stimulating existing contributors to recruit new contributors for this project. The recruitment cam-
paign we study introduces badges for referrals (visible on each user’s public profile page) varying, across
randomized treatment groups, the threshold of successful referrals needed to receive these badges. We
find that these symbolic incentives are effective in boosting referrals, and more so when the minimum
threshold for achieving symbolic awards is higher. However, the overall effect of the incentives is quite
modest, highlighting the challenges of running referral campaigns for the recruitment of volunteers.

JEL classification: C93; D64; H41.



1 Introduction

Referrals or word-of-mouth communications convey information through personal networks and
can have an impact on important social and economic dimensions such as, for instance, technology
adoption (Conley & Udry|2010)), financial decisions (Duflo & Saez|2003| Banerjee et al.|2013), and
brand choice by consumers (Godes & Mayzlin|2009). Organizations may actively deploy incentives
to encourage referrals, for instance when hiring through referral bonuses to employees (Burks et al.
2015)), or in their marketing, through, for example, discounts, free merchandise or other rewards to
existing customers who engage in these activities (Aral & Walker [2011, [Bapna & Umyarov| 2015,
Berman/ 2016} [Wolters et al,[2020) []

In this paper, we study the role of symbolic incentives to refer acquaintances (known as refer-a-
friend schemes) to contribute to the provision of a public good. In particular, we study recruitment
of volunteers through referrals for a citizen science platform: the IBM World Community Grid
(WCG), ‘a platform that enables anyone with a computer, smartphone or tablet to donate their
unused computing power to advance cutting-edge scientific research on topics related to health,
poverty, and sustainability’E] WCG is one example of a large number of citizen science projects
that are enabling researchers to draw on the contributions of millions of volunteers across the globe
(including data, time or computational resources). Apart from WCG, other prominent citizen
science projects include Zooniverse (2.2 million volunteers), iNaturalist (3.4 million volunteers),
and NASA’s Citizen Science Program (1.5 million Volunteers)EI

Recruiting volunteers for a citizen science project is akin to recruiting contributors to a global
public good with a very large number of potential volunteers. Existing volunteers can be instru-
mental toward this end by drawing on their own social network and harnessing the power of social
media. In the case of WCG, donating idle computing capacity has a negligible running cost after
the initial effort of downloading and installing the software, but can come with a high perceived
uncertainty, as the software could be a disguised virus or other malware. Therefore, being referred
from a trusted user like a colleague or a friend could be a particularly effective mechanism to expand
the network of contributors.

We use data from a randomized experiment involving almost 400,000 members of WCG imple-

mented by the administrators of the platform to study the effectiveness of symbolic awards, which

'For a theoretical analysis of optimal referral channels, see Biyalogorsky et al.| (2001)), [Lobel et al.| (2016)), and
Carroni et al.| (2020).

ZSee https://www.worldcommunitygrid.org/| (last accessed: 2023-02-09).

3See [https://www.zooniverse.org/, https://www.inaturalist.org/, and https://science.nasa.gov/citizenscience, re-
spectively. Figures correct as of January 2021.
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take the form of badges that are visible on each user’s public profile page, in encouraging the re-
cruitment of new members by existing members. We also examine whether the specific form of
the incentive scheme matters: the entry level and steepness, that is, the minimum number of new
recruitees that is needed to receive the first award (a ‘bronze badge’), and the additional number
of recruitees that is needed to receive further awards (‘silver badge’, ...). The shape of the incen-
tive scheme may affect both how many members become recruiters and how much effort they put
into the recruitment activity. Thus, as we will explain in the experimental design section, a high
initial threshold may discourage people to make any attempt at recruiting new members, but may
encourage some to exert more effort.

It has to be kept in mind that, despite the large number of existing members receiving an invita-
tion to participate in the referral campaign across the various treatments, the total number of new
recruitees generated by the campaign is, including the recruitees stemming from the control group,
rather modest, just 157. This low number is not so surprising given the channel of communication
(an email) and the required action, as recruiters need to convince another person to register on a
website and install a piece of software on one of his or her own computing devices. This low con-
version rate is not unusual. For example, in the experiment by Lacetera et al.| (2016, a charitable
campaign reaching more than 6 million users generated only 30 donations. Also, evidence from
previous studies analysing referral reward programs in other contexts suggests that the conversion
rate is low. For example, in the context of a referral reward program aimed at attracting new bank
customers, |Wolters et al.| (2020) report that the referral rate when a small monetary award is offered
is 0.042%. This of course reduces the statistical power of our analysis to differentiate between the
different incentive schemes.

What we find is that symbolic incentives more than double the number of recruiters and re-
cruitees compared to the control group, but the specific form of the incentive scheme does not
matter. When considering the number of recruitees, we find that the incentive scheme with the
highest initial threshold achieves the best results, while the steepness does not matter. In our con-
text, it thus appears that, at least for the entry level, discouragement effects are not important,
while providing an ambitious initial threshold induces people to exert more effort.

This paper contributes to a growing literature on referrals. As mentioned earlier, referral in-
centives have been extensively studied in the field of marketing, as well as in labor economics for
what concerns the recruitment of new employees. There are also contributions in the literature

on fundraising. For instance, Meer| (2011) studies the role of personal solicitations from a peer on



charitable giving, |Castillo et al.|(2014) study the effect of incentives on donors’ willingness to share

having donated by posting on their Facebook wall or by sending a private message to a friend on

Facebook, Scharf & Smith| (2016) and [Payne et al| (2017) study the role of one’s social network

in individual online fundraisers, while Naroditskiy et al.| (2014]) study referral incentives in crowd-

funding, where incentives are additional points to reach a target triggering a donation, thus not
symbolic incentives as we study hereEl What we study is not referrals for fundraising, but rather
for volunteering to contribute to a global public good, which to the best of our knowledge has not
been studied before.

Indeed, in the field of economics, the body of literature on the incentives for volunteering and
the recruitment of volunteers is sparse compared to the literature on monetary donationsEl Our
study considers the recruitment of volunteers by existing ones for a type of volunteering that is not
very time-consuming, as it entails using currently available resources with only minimal costs in
terms of software installation. This is an instance of ‘digital volunteering’ (other examples include
signing online petitions or providing online reviews without any rewards) the relevance of which is
growing with the increasing importance of online interactions.

We also contribute to a recent literature on the effectiveness of symbolic awards that leverage

on the self-esteem and social image concerns of the receiver (Bénabou & Tirole|[2006, Frey & Neck-

El In a labour context, Kosfeld & Neckermann, (2011) and Bradler et al. (2016) show

that a congratulatory card increases performance (see also Neckermann & Yang)2017; Bradler &

\Neckermann| 2019; Bruni et al.2020), while in the context of blood donations Lacetera & Macis

show that the prospect of a medal is instrumental in increasing the frequency of donations
when the award is publicly announced and there is a public ceremony. Along this line, and more
related to our online setting in which users’ anonymity is preserved by pseudonyms,
investigates the retention of new contributors to Wikipedia. The award in this case is randomly
selected among new contributors and consists of a virtual medal visible only to online community
members. Results show that receiving the award boosts the retention rate by 20%. This approach

of awarding contributors with medals or badges is a common technique employed in gamification,

“More broadly, a number of studies have demonstrated the importance of peer effects in charitable giving and
fundraising (e.g. [Shang & Croson|[2009; [Smith et al.|[2015).

PLacetera et al. (2014), for instance, document that economic rewards boost blood donations, and the effect is
stronger for higher incentives. |Carpenter & Myers| (2010)) study volunteer firefighters and find that altruism as well
as social image concerns matter. Brown et al| (2019) run a series of experiments to explain why, despite the high
opportunity cost, some high earners prefer to donate their time (by volunteering) rather than donating money (see
also|Lilley & Slonim|(2014)). [Linardi & McConnell (2011)) study the impact of the social environment on volunteering,
showing the importance of the presence of peers.

°In a recent article, Adena & Huck| (2020) disentangle the concerns for self-image from those for social image.
Furthermore, they show how subjects embark on self-deception to keep their self-image at high levels.




the use of design elements from games in a non-game context (Deterding et al. [2011). There are
numerous studies that show that such badges can increase the engagement of participants in online
activities (Hamari et al. 2014} Seaborn & Fels 2015)). However, work in this area typically focuses
on encouraging existing participants to increase their contributions to a given activity, while our
work specifically considers incentives to refer new members to a network. This is a particularly
interesting distinction, in that one can be cooperative and helpful in the public good generation not
only through his/her own direct contribution, but also through the additional channel we study in
this paper: recruiting further contributors.

Since volunteers in the context that we study face several thresholds in terms of number of
recruitees to receive the awards, our study also relates to the literature on the effect of thresholds in
charitable giving. Besides being instrumental in receiving a badge, the thresholds we provide might
also act as reference points or suggestions and, consequently, influence users’ prosocial behaviour
through this channel. In the context of charitable giving, according to Reiley & Samek (2019),
donors might incur cognitive costs any time they deviate from the suggested amount, and people
may interpret thresholds as a sort of guidance in a situation in which they do not know how much
to donate, see for instance |Adena et al. (2014). In terms of the effect on donations, the existing
body of literature gives a mixed picture. Depending on the study, providing defaults/suggestions
boosts charitable giving (Adena et al.[2014), has no effects (Altmann et al.[2019), or adverse effects
(Reiley & Samek| 2019, Adena & Huck|2020). This suggests that it is not just the presence of
suggestions, but also their exact level that may matter. More focused on thresholds, |[Adena & Huck
(2022) in their recent contribution on matching of donations underline that too low or too high
thresholds may both be detrimental. Inspired by these findings, in our study we do not only explore
the impact of having a threshold per se, but also have treatments in which we vary their levels.
As we previously highlighted, in our setting thresholds have a different purpose compared to the
above-mentioned studies on charitable giving: they are not suggestions for donations or triggers of
matching donations, but minimum attainments for symbolic awards.

Finally, we study symbolic awards aimed at recruiting new members in a particularly interesting
context, citizen science. This is a movement to engage the public in scientific research that, thanks
to increased connectivity, is becoming increasingly relevant for the pursuit of scientific knowledge
(Bonney et al.|2014). Contributors to citizen science projects often have a strong intrinsic motivation
for their participation (Tinati et al.|2017)), but a number of studies have looked at the use of extrinsic

incentives to increase participation. |(Cappa et al.|(2018)) consider the effects of financial and symbolic



(acknowledgement on a public website) awards on the participants of a citizen science project. They
show that both types of awards increase the participants’ quantity of work, their enjoyment, and
their willingness to refer others to the project. In contrast to our work, however, they do not track
actual referrals and the study was performed in a laboratory setting. Badges are also commonly
used in citizen science projects (Eveleigh et al. 2013, Tinati et al. 2017, [Simperl et al.|2018]), and
there is evidence that they motivate participants to contribute (Bowser et al.[[2013), but no existing
work has looked at their potential to motivate referrals, which is the focus of our study.

The rest of the paper is organized as follows. Section [2] introduces the institutional context
in which the field experiment was developed. Section [3| describes the experimental design and
procedures, as well as the hypotheses. Section [4] presents the main results and section [5| provides

the conclusions.

2 Institutional context

In this section, we describe the context in which the referral recruitment campaign took place and

the pool of participants.

World Community Grid. WCG aims to use the Internet to foster collaborative scientific re-
search. The goal is to combine computer resources and the shared knowledge of researchers to
accelerate the pace of scientific discovery. WCG, a philanthropic initiative of IBM Corporate Cit-
izenship, operates as a virtual supercomputer, harnessing spare computing power from volunteers’
devices (computers, smartphones or tablets) to advance scientific research on topics related to
health, poverty, and sustainability.

What a volunteer needs to do is to install an application on her device. The device then connects
to WCG when not using its full capacity and performs small computational tasks, feeding the
answers back to WCG. A volunteer can customize the computing preferences, limiting for instance
the time period when to perform computations, or setting the maximum disk space and processor
power available for computations. There also exists an option on whether or not to work while on
battery and whether to start working only after the computer has been idle for a certain number
of minutes/[]

Members of the WCG receive badges for their contribution (see Figure . For instance, there
is a badge named ‘Gold Badge (90 days) for Help Defeat Cancer’ or one called ‘Fight AIDS@Home’.

"The default settings are for the program to run always when not on battery, use no more than 10 GB of disk
space and no more than 60% of the processor.



These badges appear on the public profile of each member. WCG has more than 30,000 teams or

Figure 1: Badges for contribution
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groups which users can join. For instance, there are groups for universities or companies.

e

Although we do not have demographics of the users that were part of this study (apart from the
country of origin of the device with WCG installed on), it is interesting to have some insights on
the personal characteristics of WCG users. Data in this respect come from a general survey based
on approximately 1,800 observations, which was carried out by WCG exactly one year before the
intervention took place. Almost 30% of respondents come from the US, with the second and third
most represented countries of origin being France and the UK (with 8.5% and 7%, respectively)ﬁ
The most prevalent occupation of respondents is by far in the field of information technology (36%),
followed by engineering (10.8%), pensioners (10.2%), and students (7.3%). In terms of education
attainments, 45% of respondents have a college degree and 25% a post-college degree (Master’s or
Doctorate). About 67% of respondents are in an age range between 25 and 54 and the majority of

participants are males (87.3%).

Our sample. Members of the WCG include both individuals and organizations. For instance, the
largest contributor to the WCG is IBM itself, with an account with over 300,000 devices installed.
As we are interested in the behaviour of individuals rather than large organizations, we restrict
our sample to those with at most 10 devices installedﬂ We also exclude those without any device
installed, as these signed up to the WCG, but have not actually installed the software and thus
contributed to it. These excluded groups represent 3.7% and 15.3% of the 930,376 original total
users, respectively. Given that the intervention we study involves sending emails, this also excludes
those who did not provide consent to receive emails from WCG, representing around half of the
sample. After this exclusion, we are left with 384,168 users.

Within the final pool of 384,168 users, the mode is to have just one device installed (59%), while
16.7% of users have two and 8.5% have three. Users have been part of WCG for an average of

5.7 years. On average, they are members of 0.45 groups, with 58.8% of them not being members

80f the 160,509 users with non-missing values for country of origin in our sample (over a total of 384,168 users),
22.4% come from the US, which is broadly aligned with the data from the general survey. The proportions are also
aligned for the other countries of origin.

9All the results that follow are robust to including in our sample only users with at most 3 devices installed.



of any group, and 38% being part of just one group. In terms of contributions, members have
contributed on average the equivalent of 231 CPU days overall, of which 40 days in the year prior
to the intervention, 2.8 and 0.63 days in the month and week prior to the referral campaign,
respectively. Participants contributing a positive amount are 87% overall, 23% in the year prior to
the intervention, 11% and 8.5% in the month and week prior to the intervention, respectively. Thus,
active participation by users is not universal. Some users have never contributed, despite having

registered and installed the software.

3 Experimental design and hypotheses

In this section, we detail the experimental design and procedures, providing also an overview of the

timing of referral engagement. We then discuss our hypotheses.

3.1 The Experiment

The recruitment campaign consisted of introducing badges for referrals to WCG contributors. This
was the first intervention of this type ever implemented on the platform. In particular, WCG created
five different badges (Bronze, Silver, Gold, Ruby, and Emerald) and varied the thresholds needed to
obtain each badge. In addition to a control group that received no symbolic awards for referrals, the
design involved three treatments that are characterized by a different number of referrals needed to

achieve the five badges, as displayed in Table

Table 1: Treatments - Thresholds to receive badges

Bronze | Silver | Gold | Ruby | Emerald
T1 1 5 10 25 100
T2 5 10 25 50 100
T3 1 10 25 50 100

In terms of the implementation of the experiment, users who had subscribed to receive emails
from WCG were randomized into four groups, the three treatments plus a control group without
badges. These users received an email inviting them to ‘Recruit your friends to power scientific
research’ and detailing, for the treatment groups, the badge system (see Figure [2)).

Users in the control group received the same recruitment email, without the references to the
badge systemF_U] Importantly, the subject of the email was the same across treatments, therefore the

temptation to open the invitation email is orthogonal to treatments. The email included a personal

10 Also, while in the control group we provide no minimum threshold for new recruitees, there is a ‘logical’ minimum
threshold of 1 that coincides with what is provided in T1 and T3.



Figure 2: Recruitment Email

@) world community grid

Dear xx ,

As World Community Grid gets close to celebrating 10 years of advancing scientific research, we're
excited to continue growing our community. Help us get there by inviting your friends to join World
Community Grid today!

To recognize your efforts, we're piloting new recruitment badges. You only need to recruit 5 friends to
earn your first badge, so get started today!

@ Bronze badge - for 5 friends recruited
4% Silver badge - for 10 friends recruited

444 Gold badge - for 25 friends recruited

lédd| Ruby badge - for 50 friends recruited

léd4| Emerald badge - for 100 friends recruited
Share on social media or email friends your personal recruitment link:

FERD # Tweet

Personal recruitment link:
http//www.worldcommunitygrid.org/reg/iviewRegister.do?recruiterid=919391.
- Be sure to use the buttons or this link so we can recognize your recruit effort.

As you recruit new volunteers and earn badges, you'll be able to see them on your My Contribution
page

PS - Shh! Please don't discuss these badges with other World Community Grid members in the forums
during the pilot. Thanks!

Thanks for all your support,
The World Community Grid Team

Notes: the recruitment email for the control group was the same as the one in this figure, except for the references to
badges.

recruitment link through which WCG could track who recruited whom, and Facebook and Twitter
buttons to spread the message through social media (see Figure .

In our final sample, about 15% of new recruitees were recruited via the Facebook link, 1.9% via
the Twitter link, and the remaining via other means we cannot trace, e.g., emails. It is worth noting
that it was not sufficient for a user to send an invitation to potential volunteers in order to earn
a badge. In fact, the only referrals that count toward achieving the recruitment badge are those
who signed up and contributed, and recruiters received an email notifying them about a successful
referral (see Figure |3)).

Users’ referral behaviour was followed for three weeks. In terms of engagement, most of the
recruitment activity took place on the day the invitation email was sent or soon after (see Figure {4)).
There is a peak in the number of new recruitees on the same day that the email invitation was sent,

followed by a halving of the number of recruitees in the following day and a further decay in the



Figure 3: Message to successful recruiter

Recruited Volunteers

Badge Earned -

Get 4 more volunteers to join World Community Grid to earn a ,:'}i_"!-,

Recruited Volunteers

Thanks to you, 1 volunteers are now helping power cutting-edge research in health, poverty
and sustainability:

Active
Inactive

Only contributing members count towards your recruitment badge. Members who have yet to
contribute, or have not returned a result in the past 30 days, are greyed out.

Recruitment Link

Spread the word! Ask your friends and family to join World Community Grid using the link
below, and you'll be recognized for introducing them:

http:/fwww.worldcommunitygrid.org/regiviewRegister.do?recruiterld=919391

Notes: users’ nicknames have been blurred for privacy reasons.

next days. Beyond 6 days post-invitation, the average number of recruitees per day is single-digit.
Overall, the final sample includes 95,787 users for T1, 96,449 for T2, 96,330 for T3, and 95,602 for
Control.

Figure 4: Timing new recruitees
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3.2 Hypotheses

As explained above, users are awarded badges as a function of the number of recruitees they secure.
We assume that the number of recruitees attained by a user is a non-decreasing function of the
effort they exerted. In addition, inspired by the seminal work by Bénabou & Tirole (2006), we
assume that the final utility that the user obtains hinges overall on three factors. The first one is
an altruism component (e.g., a warm glow, as in |Andreoni||1990) that would induce people to exert
some effort even in the absence of badges. The second one is an image component, which we assume
is increasing with the number of attained badges. Accumulating and displaying badges on one’s
WCG profile can indeed be desirable for improving the self-image of the user and his/her social
image, to the extent to which s/he thinks to be recognizable on the platform. A last component of
the utility function is a cost that is increasing in the amount of effort exerted in trying to attain
recruitees. How effort translates into recruitees and, therefore, badges may differ (or be perceived
to differ) from person to person. We assume that the first two components positively affect utility,
whereas the cost of effort naturally exerts a negative effect.

The introduction of badges through the treatments activates the image component of the utility
function, implying a higher effort compared to the control group. Thus, our first hypothesis is
that the introduction of symbolic awards boosts the exertion of effort in recruiting. To test it, we
compare the number of recruitees in the control group to the number of recruitees in the three

treatments together.

Hypothesis 1 (Effect of symbolic awards). Introducing symbolic awards for referring new
users increases the recruitment of volunteers: the number of recruitees in the treatment groups is

higher compared to the control group.

A further issue concerns the specific design of the symbolic incentives. Across the three treat-
ments, we varied the initial threshold needed to receive the first badge and the steepness of the
incentive structure to receive the following badges. When designing the treatments, we (correctly)
anticipated that users would hardly reach a threshold of 25 recruitees. However, we wanted to
provide users in each treatment enough room for their ambitions. Importantly, the final threshold
is the same in every treatment, so that users face the same expectations in terms of the final target.

Focusing on the initial threshold, a high one may appear unachievable, so that some users

11



may be discouraged to put in any effort at allE We label this a discouragement effect. On the
contrary, a high threshold may encourage people that decide to engage, to exert more effort to be
able to achieve the ambitious target. We label this an ambition effect. Of course, these two effects
are present also at the subsequent thresholds, but there may be differences in how they operate
between different ‘levels’, for instance because there are decreasing returns to earning badges. The
following two hypotheses provide a test.

In particular, to assess whether having a high initial threshold decreases or not the effort exerted
in recruiting volunteers, we devised T2 such that the initial threshold is equal to 5, compared to
T1 and T3 where it is equal to 1. Therefore, by comparing T2 vs. T1 and T3 we can test whether
having a higher minimum threshold, as in T2, is detrimental or not for incentivizing recruitment

effort. This leads to our second hypothesis:

Hypothesis 2 (Higher minimum threshold). If the ambition effect is stronger than the dis-
couragement effect, a higher minimum threshold to achieve the first symbolic award for referring
new users increases the effort exerted in recruiting volunteers: the number of recruitees in T2 is

higher compared to T1 and T3.

To see the impact of higher targets beyond the first threshold, i.e., whether a higher steepness of
the incentive structure discourages the exertion of effort in recruiting new volunteers, we devised T1
and T3 such that they start with the same initial (and low) threshold of 1, but then the threshold
for the second level badge in T3 is double compared to T1, and also the following thresholds are
higher, except the final one, which, as mentioned, is equal to 100 in every treatment. By comparing
T1 vs. T3 we can assess whether a higher steepness of the incentive structure, as in T3, discourages

subjects from exerting effort or not. This leads us to our third hypothesis:

Hypothesis 3 (Steepness of the thresholds). If the ambition effect is stronger than the dis-
couragement effect, a higher steepness of the thresholds to achieve the symbolic awards for referring
new users increases the effort exerted in recruiting volunteers: the number of recruitees in T3 is

higher compared to T1.

10One potential mechanism is represented by the so-called ‘goal-gradient hypothesis’, according to which the farther
away the goal is to being attained, the less effort is allocated to its achievement (Heath et al.|{1999) |Bonezzi et al.
2011). A possible channel in this theory of how goals affect motivation is a possible frustration that arises if the goal
is perceived as unattainable or too difficult to attain (Louro et al.|[2007, Huang et al.||2012).

12



4 Results

Overall effect of the campaign. Our first aim is to assess whether the intervention was overall
effective in boosting participation in the WCG. To this end, we take into account the impact of the
campaign on both the number of recruiters and the number of recruitees. Looking at the number
of recruiters, we assess how many users on the WCG platform were influenced by the campaign,
i.e., the number of users that successfully recruited at least one new volunteer. Recruiters of course
can be more or less productive in their recruitment effort. For this reason, another output measure
worth investigating is the number of recruitees, i.e., the total number of new users that decided to
join the WCG thanks to the campaign. Given that the main aim of the campaign was to expand
the network, this is also a relevant metric. Even if not all recruitees are immediately active, all
have installed the software and therefore may become active later on. Moreover, existing members
need to put kn effort to recruit new members, irrespective of their activity status within the three-
weeks observation period. Therefore, the number of recruitees is a good indicator of effort. For
these reasons, we focus our attention on all recruitees rather than on the subset of active recruitees.
As a descriptive measure of recruiter productivity, we also computed the number of recruitees per
recruiter.

Table 2] displays the number of recruiters and recruitees across treatments, as well as some other
relevant output measures, including the referral rate, which is defined as the percentage of users
who were successful in referring a new user. As the number of users in each condition is very similar
but not identical, this metric is useful to correct for these differences. We also report the number
of bronze badges actually obtained in the various treatments (remember that badges are assigned
on the basis of active recruitees). No one managed to go beyond the first level. To help the reader
remember the differences across treatments, we also indicate in the name the first three thresholds,
so that T1 becomes T1 1-5-10.

Among the 384,168 users that constitute our sample, 112 users recruited at least one subject, for
a total of 157 recruitees (among recruiters, the average number of subjects recruited per recruiter is
1.4, with a maximum of 13). Figure [5| shows the number of recruitees per recruiter across the four
treatments. The mode in every treatment is to recruit only one new user. Figure [f] zooms in on the
productivity of the recruitment and shows the subset of recruitees who signed up and are active in
terms of CPU donation to WCG in the three weeks of observation.

When looking at the number of recruitees per user, we find a clear boost comparing the inter-

vention treatments pooled together (0.05%) with the Control group (0.015%). A test of proportions

13



Table 2: Output measures

T1 1-5-10 T2 5-10-25 T3 1-10-25 Control
N. of recruiters 31 37 31 13
N. of recruitees 44 63 36 14
N. of active recruitees 21 17 10 9
Total points per recruitee 39,602 24,574.94 9,993 9,863.33
Total points 831,642 417,774 99,930 88,770
N. recruitees per recruiter 1.42 1.70 1.16 1.08
N. active recruitees per recruiter .68 .46 .32 .69
N. users 95,787 96,449 96,330 95,602
Referral rate 0.032% 0.038% 0.031% 0.014%
N. bronze badges 14 1 10 -

Notes: Referral rate is the percentage of users who were successful in referring a new user.

Source: Authors’ calculations.
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Figure 5: Recruitees per recruiter
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To summarize, in line with hypothesis 1, we find:

14

treatment delivers higher recruitees per user than the control treatment.

indicates the difference to be statistically significant (z = -4.63, p = 0.000). We can thus conclude
that the symbolic incentives for referrals did work. In Figure [7} we report these metrics for each

treatment separately, as well as the test result of pair-wise comparisons. As we can see, each single

Looking at the other metric, the number of recruiters per user, we see, again, that the referral
rate in the treatment groups (0.034%) is higher than in the control group (0.014%). A test of
proportions indicates the difference to be statistically significant (z = -3.2507, p = 0.0012). Figure

reporting this metric for each treatment separately is in this regard very similar to Figure [7]

Result 1 The existence of symbolic awards for referring new users has a positive overall effect on



Figure 6: Active recruitees per recruiter
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the number of recruitees, as well as on the number of recruiters.

Treatment differences. The analysis conducted so far also allows us to compare differences
across the intervention treatments, in order to shed light on whether the design of symbolic incentives
matters.

Figure 7: Recruitees per User across treatments

0008
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Recruitees per User
.0004

.0002

0

CONTROL T1-10-25 T1-5-10 T 5-10-25

Notes: ***, **  * indicate the significance at the 1%, 5% and 10% respectively from a test of proportions, whereas n.s.
indicates not significant.

With regards to the overall number of recruitees per user (see Figure , we find that T2 5-10-25
is the treatment with the highest number of recruitees per user, which means that having a high
minimum threshold is the most effective channel for stimulating referrals@ This is in line with

hypothesis 2. Instead, related to hypothesis 3, we do not find any effect of the steepness of the

12 A pairwise test of proportions between T2 5-10-25 and the other two treatments yields p=0.0716 vs T1 1-5-10,
and p=0.0068 vs T3 1-10-25.
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incentive structure (T1 1-5-10 does not statistically differ from T3 1-10-25; test of proportions, z =
0.9199, p = 0.3576).

Figure 8: Recruiters per User across treatments
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CONTROL T1-10-25 T1-5-10 T5-10-25

Notes: ***, **) * indicate the significance at the 1%, 5% and 10% respectively from a test of proportions, whereas n.s.
indicates not significant.

When we move to the analysis of the number of recruiters (see Figure , we do not find evidence

of any between-treatment differences in any of the pairwise comparisons.

Figure 9: Recruitees per recruiter across treatments

Recruitees per recruiter

CONTROL T1-10-25 T1-5-10 T5-10-25

Notes: a Mann-Whitney test indicates no statistically significant differences in the pairwise comparisons.

To summarize, the comparison across treatments provides the following result related to hy-

potheses 2 and 3:

Result 2 A minimum threshold equal to 5 in the incentive structure leads to a larger number of
recruitees per user relative to a minimum threshold equal to 1, while the steepness of incentives does

not matter.

As a descriptive exercise, bearing in mind that to do this we restrict the analysis to the small

sample of active recruiters, in Figure [9] we show the number of recruitees per recruiter. We see that
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T2 5-10-25 is still the treatment with the highest outcome, though a Mann-Whitney test fails to
reject equality against the control or any of the other two treatment groups (T2 5-10-25 vs Control,
p=0.178).

Another outcome that is interesting to assess is the quality of recruitees across treatments.
We can in fact distinguish active recruitees (those who donated a positive amount of CPU to the
WCG) from non-active ones, and more specifically we can record the total points each recruitee
accumulated for the hours of CPU donated to WCG. In principle, recruitees are not incentivized
by the campaign, therefore their behaviour should not hinge on treatments. However, it could be
that recruiters themselves implement recruitment strategies that are influenced by treatments, for
instance by contacting potential recruitees that they expect are more likely to contribute to the
WCG. We find that total points in T2 5-10-25 are higher than in T3 1-10-25 at the 5% significance
level (Wilcoxon rank-sum test, z = 2.109, p = 0.0350), and that total points in T2 5-10-25 are
higher than in C at the 10% significance level (Wilcoxon rank-sum test, z = 1.913, p = 0.0557),

whereas we do not find any statistically significant differences across the other treatments.

5 Conclusions

Research on voluntary provision of public goods has been growing fast, but much still has to be
learnt about the role of symbolic awards in this domain. Our research contributes to the literature
by studying whether and to what extent symbolic awards play a role in enhancing the recruitment
effort of contributors in an online community devoted to citizen science. The relevance of our ap-
proach is illustrated by the pervasiveness of refer-a-friend campaigns in several and diverse domains.
We assess the effectiveness of a randomized referral campaign on the World Community Grid, an
online community which accounts for more than 700,000 registered users. In this campaign, the
thresholds for receiving referral badges, which are visible on each user’s public profile page, were
exogenously varied across treatment groups. We believe that the study of online communities is
extremely relevant in itself, especially after the Covid-19 pandemic, during which there has been
a sharp acceleration of digital technology solutions. Indeed, according to a recent report (Global-
WeblIndex 2020), about 76% of internet users are also participants in online communities. In this
sense, we contribute toward a better understanding of the effectiveness of refer-a-friend programs
in volunteering activities in an emerging setting.

We find evidence that symbolic incentives are effective in increasing the number of referrals

among users. Specifically, the most powerful incentive for triggering referrals is one with a high initial

17



threshold for achieving symbolic awards. In terms of interpretation of the results, as mentioned in
the introduction, badges - and more generally symbolic awards - can exert their effect through self-
esteem and social image concerns of the receiver. It would be interesting to disentangle these two
channels, like in |Adena & Huck! (2020), for instance by running the very same intervention making
the badges only privately available. This is, however, not practically feasible in the field context
we study, because the common practice within the World Community Grid is that badges appear
on the public profile of each member. Considering previous studies on online communities, it is
usually the case that removing anonymity enhances donations and charitable behaviour (Soetevent
2005, [Lacetera & Macis|[2010). The issue in our context is whether the use of pseudonyms - as it is
customary in the WCG - is enough to induce a behaviour similar to anonymity, where social image
concerns are not at work and, therefore, only self-image motivations are present. Evidence from the
social identification theory on online communities shows that members of online communities may
feel a sense of belonging and self-identification with the community, the more so if their contributions
are publicly acknowledged as valuable (Ren et al.[2012, Gallus[2016)). If this line of reasoning prevails,
the sense of belonging to the online community may trigger social image concerns even in absence
of a direct identification of users. In this case, then both self-esteem and self-image concerns would
be active.

Even though we find a positive effect of the campaign, the overall effect of incentives is, however,
quite modest. One of the campaign’s drawbacks that we document is the rapid decay in the response
rate: we start with a massive number of users operating on the WCG, yet half of these users did
not provide consent to receive email notifications (the channel through which the campaign takes
place). Moreover, among the users reached by the intervention, it seems very hard to motivate them
to refer a friend: 112 users over a total of 384,168 referred at least a friend who actually joined
the WCG. As a consequence, this reduces our ability to discriminate the effect of the different
treatments, which constitutes the main limitation of our study. One could speculate that referrals
may be more effective in other (online) contexts. The ability to invite others to join critically hinges
on the extent of the participants’ social network. It is possible that our sample of mainly males
working in IT and engineering has, on average, a narrower social network of, say, a community of
political activists. If this is indeed the case, we could expect a similar ‘refer-a-friend’ campaign in
a platform devoted to political activism (e.g., change.org) to be more successful.

It is also of interest to compare referrals to other ways of recruiting volunteers for citizen science

projects. One obvious candidate is the use of social media (see, for instance, Robson et al. (2013)
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and Crall et al. (2017)). |Oliveira et al. (2021) provide an overview of the social media use by
inspecting 300 citizen science projects from around the world and find that more than one-third
of the projects investigated used at least one social media platform, with Facebook and Twitter
accounting for approximately 70% of the social media use. However, even these activities can
have a comparatively low rate of success. [Thomas et al. (2022)) focused on a health intervention,
investigating the response of participants who captured and classified images of alcohol advertising
they saw online. They found that a Facebook recruitment post placed by the cancer association
reached an engagement rate of 2.41% (i.e., the percentage of subjects reached, who then clicked on
the Facebook button of the campaign). In contrast, two paid posts placed by the research study
reached an engagement rate of 5.09%.

The finding of a low uptake rate relates our work to the recent literature on ‘illusion of activism’,
which suggests that although many people show support or interest for a good cause, they don’t
follow up with real engagement for it (Lacetera et al.|2016). Further research could prove useful
in investigating the reasons behind the low take up rate of programs like the one we studied here.
For instance, in our case, participants contacted via email or Facebook by existing WCG users
may be skeptical about the platform and fear that downloading an application that operates when
their electronic device is idle may also give, to unknown entities, access to their own personal data.
Investigating ways of overcoming such limitations in order to fully harness the benefits of referrals

is left for further research.

Supplementary material

Supplementary material is available on the OUP website. These are the replication files. The data
used in this paper can be requested by contacting the WCG at: https://www.worldcommunitygrid.

org/viewContactUs.do
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