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1 Introduction

Public goods problems are ubiquitous inside of organizations. Employees are often required

to make contributions that go beyond an effective and efficient execution of their own assigned

tasks, such as those towards improving the overall operations and performance of the shared

enterprise. For example, professors are expected to teach and publish research (with pay,

promotion, and tenure tied to performance in those activities) and also to serve on various

internal committees that directly benefit the university and department operations, with

indirect benefits to committee members.1 Similarly in companies, employees are expected

to work on production activities and also to collaborate in teams, contribute to common

resources, provide feedback on strategy and direction of the firm, and drive innovation efforts.

A central question for many organizations that rely upon these types of public goods to

increase productivity is determining what motivates their members to participate. In this

study we compare two perspectives on this question: the canonical economic approach that

presumes agents have no social preferences and they will free-ride unless given appropriate

pecuniary incentives; and a behavioral approach that treats participation as a function of

internal motivations towards improving the organization, and thus presumes some form of

social preferences or mission orientation towards others (e.g., organization members, em-

ployers, end users).

There has been a longstanding interest in this problem by economists. This interest has

led to a large body of theoretical works directing much of their attention to the free rider

problem, especially focusing on team production (e.g., Holmstrom, 1982; Itoh et al., 1991).

In organizations, as well as in teams, agents are asked to perform jobs that generate benefits

accruing to the whole organization, but that may not benefit them individually. Personal

rewards based on performance (e.g., prizes, reputation) will help agents better internalize

the effects of their own actions on others. But the incentives to free-ride typically remain,

given the limited ability of organizations to contract and monitor performance.2

An equally important stream of research in the area of public goods has empirically

shown that people voluntarily contribute to public goods, despite strong incentives to free

1Professors serve committees pertaining to student experience, university programs, personnel and staff,

seminars, curriculum, etc. According to Neumann and Terosky (2007), professors get less recognition for their

contribution to these types of faculty service than for research and teaching; administrators and professors

tend to view contributing to this type of institutional good as a less meaningful and important activity.
2For example, it can be hard to define an optimal level of information sharing or to monitor an individual’s

effort towards improving the organization. But even if contracts are permitted, incentives may not fully solve

the problem, given the presence of multitasking.
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ride. This occurs in various real-life situations (e.g., charities, blood donation, social work).3

It is also observed in anonymous, single-shot public good games in the laboratory (e.g.,

Marwell and Ames, 1981). Building on this insight, many studies have adopted a different

perspective on what makes people contribute to public goods inside of organizations. Agents

may decide to contribute because of internal preferences towards improving the organization,

such as the personal satisfaction derived from driving value to its customers (Delfgaauw, 2005;

Delfgaauw and Dur, 2008; Prendergast, 2007). These types of altruism recur in organizations

for social public goods, such as hospitals, universities, schools, administrations, and the army.

Sometimes this is also referred to as identity or internal preferences for the organization’s

mission (Akerlof and Kranton, 2005; Besley and Ghatak, 2005). It is also possible that

agents derive direct utility from contributing to the wellbeing of the other members of an

organization, such as their co-workers (Bandiera et al., 2005).

Lying in between these two perspectives is the work of Morgan (2000) on financing

public goods through lotteries. Morgan (2000) develops a model to study the role played

by a competition for fixed prizes on individual choices of participation and contribution

towards a public good. The model shows that the mechanism of internal competition associ-

ated with prizes may countervail the positive externality of contributing, thereby alleviating

under-provision. This result suggests a complementarity between the intensity of pecuniary

incentives and internal preferences toward improving the organization.4

Despite a large theoretical literature on the topic, there is still limited empirical evidence

about the motivations of agents to contribute to public goods inside of organizations. Labo-

ratory experiments on public good games suggest that participation might be driven by some

form of impure altruism (see Ledyard, 1997; Vesterlund, 2012), but these results may not

apply inside of organizations. Empirical studies on team production show that individual

productivity in teams reacts to pecuniary incentives (see Prendergast, 1999), but these do not

3The World Health Organization estimates 108 blood donations collected globally each year mostly from

voluntary unpaid blood donors. According to List (2011), charitable gifts of money are worth 2 percent of

gross domestic product for the United States. Lacetera et al. (2014) further reports that “27% of Americans

volunteer with formal organizations, for a total of about 8 billion hours per year.”
4Large retail companies, such as Apple or Levi Strauss, routinely promote company-wide competitions

to gather new inputs from employees on how to improve their stores (Source: Apple seeks ’Pie in the sky’

ideas for innovation, Computerworld, 2013; Superusers turned programmers, InfoWorld, 1985). AT&T has

reportedly spent over $44 million funding between 2009 and 2014 funding projects generated by setting

up a web portal for running periodic competitions for ideas (Source: AT&T Develops Employee Ideas for

Innovation, Wall Street Journal, 2014). Similarly, IBM sponsors periodic internal competitions (“jams”) to

promote the process of innovation and collaboration (Source: An Inside View of IBM’s ’Innovation Jam’

MIT Sloan Management Review, 2008).
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usually allow distinguishing between self-interest and altruistic preferences.5 Similarly, the

theory of Morgan (2000) has been investigated in the laboratory (e.g., Morgan and Sefton,

2000; Lange et al., 2007) and in the field of charitable giving (Landry et al., 2006), but not

inside organizations. Lacking enough empirical evidence, many important questions are still

open. What drives contributions to public goods inside organizations? Will organizations be

better off by offering pecuniary incentives? Or should they rather focus on workers’ social

preferences and encourage voluntary contributions? What is the net outcome of incentives

in terms of increased contributions compared to non-pecuniary incentives alone?

To make progress towards our research question, we conducted a randomized field ex-

periment testing the relative effectiveness of pecuniary prizes and internal motivations to

contribute effort in a public good among over 1,200 employees of the Massachusetts General

Hospital’s Corrigan Minehan Heart Center (hereafter “Heart Center”), a prominent medi-

cal organization in the United States. The experiment uses a call for proposals run at the

Heart Center where employees at all levels (e.g., physicians, nurses, administrative staff,

technicians) were solicited to identify project ideas addressing common problems in their

workplace. Executives from the Heart Center also made the commitment that the best pro-

posals, as judged by peers and hospital managers, would be implemented over the coming

year.

The Heart Center executives worked closely with us in the communication strategy for

the call for proposals, and we designed four treatments related to our research questions:

a control introduced the call for proposals as a contest with no pecuniary prizes to be

won, a second explicitly offered individual pecuniary prizes for the best proposals, a third

appealed to the internal motivation of the employees by emphasizing the patient care mission

of the organization, and a fourth emphasized improvement in the work processes of the

organization.

Our experimental intervention changed the communication regarding the goals of the

call for proposals among randomly selected staff members. By doing so, we were able to

obtain causal estimates of the effect of pecuniary and non-pecuniary incentives on two main

outcomes: (a) the decision to submit a proposal and (b) the quality of the proposal submitted

(as measured by 12,000 ratings made by peers). Using data on profession and gender, we then

characterized the heterogeneity of responses to the treatment and evaluated the implications

5There are several field experiments about production in teams at the firm level (e.g., Erev et al., 1993;

Bandiera et al., 2013). While these studies focus on individual productivity, here we instead consider a

more general setting of individuals contributing to a common resource (e.g., a common repository, a cost-

saving idea) that may affect the productivity of the whole organization and potentially drive more value for

customers.
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of the intervention for the organization.

In all treatments, individuals could anticipate more costs and responsibilities from win-

ning the competition, such as providing guidance on the implementation of their proposal,

as the Heart Center executives made it clear that there would be special implementation

teams for the proposals. They could also expect no direct benefits in terms of promotion

or salary increases. Thus, the control treatment properly isolates underlying intrinsic moti-

vations to work, such as prestige, peer recognition and altruism, in the absence of which a

classical model would predict no participation. A comparison of participation rates between

the control and the prize treatment will then identify differences in incentives exclusively due

to pecuniary prizes to be won in the contest. The two framing conditions serve, therefore,

to check the relative effectiveness of intrinsic motivations aligned with the mission of the

organization compared to other incentives.

We find that the treatment introducing the call for projects as a contest for winning

a pecuniary prize generates a significant increase in submissions compared to the control.

Further, the mean quality of proposals was comparable to the submissions in the other

treatments. Our data provide no evidence of a trade-off between the number of submissions

and quality. We also find that winning a prize is not the only motivation to contribute.

Participation was greater under the two interventions appealing to intrinsic motivations

than under the control. In particular, emphasizing improvement in the work processes of

the organization significantly increases participation (at a 10 percent significance level),

while emphasizing the patient care mission of the organization has countervailing effects on

participation. Controlling for profession, women’s participation is significantly greater when

emphasizing the patient care mission compared to the control whereas men’s participation

is significantly lower.

We unpack these differences with the help of an economic model of public goods, in

the spirit of Morgan (2000). According to our model, the effect of social preferences on

the probability of contributing with a submission is comparable to a 45 percent reduction

in the cost of effort. This result is complementary to the evidence on social preferences

provided by Della Vigna et al. (2016). Della Vigna et al. (2016) study freelance workers to

show that social preferences towards their employers may affect the level of effort at work.

Here, we show that the same may happen for workers inside of an organization. Compared to

Della Vigna et al. (2016), our estimated effect appears larger, which may be attributed to the

combined consequences of the organization pursuing a social goal (e.g., providing healthcare)

and the individuals being members of an organization, rather than freelance workers.

Using the model, we also find evidence of sizable non-pecuniary incentives (e.g., repu-
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tation, peer recognition) in contributing to public goods in organizations, other than just

social preferences or pecuniary prizes. This evidence is consistent with the empirical work

of Kosfeld and Neckermann (2011) and Blanes i Vidal and Nossol (2011) on congratulatory

rewards and social status. Here, the main difference is that reputation or social status may

be acquired through a public good contribution to improving the organization rather than

on the basis of differences in individual productivity or skills.

Overall, this study shows that winning a prize can foster individual participation and

contributions to a public good even among motivated agents. While the precise estimates

will not apply to every setting, these results are remarkable because they support the hy-

pothesis of a complementarity between the use of pecuniary incentives and the degree of

social preferences.

The rest of the article is organized as follows. The next section summarizes the relevant

literature followed by hypotheses that are tested in our field experiment. Section 4 introduces

the context and the experimental design. Results are presented in Section 6. Section 7

concludes the paper by giving an interpretation of the findings and a discussion of the main

assumptions.

2 Literature

Our work is closely related to the literature that analyzes the problem of moral hazard in

team production (Holmstrom, 1982; Itoh et al., 1991). In this literature, multiple agents

are engaged in several production activities. Some tasks are independent of others, whereas

others are closely intertwined and serve to help everyone be more productive. Given an

organization’s imperfect ability to monitor individual effort, pay-for-performance schemes

may not provide an effective incentive for workers to execute the collective tasks. Possible

solutions include relative compensation schemes, such as internal contests (e.g., Erev et al.,

1993), incentives based on group performance (Holmström and Milgrom, 1990), design of

specialized task structures to encourage teamwork (Itoh et al., 1991), and reputation and

peer monitoring (Che and Yoo, 2001).

Our study contributes to the existing literature by empirically assessing the relative

effectiveness of incentives provided by an internal contest to raise individual participation

in improving the organization, instead of a focus on performance in a specific task. Using

existing literature on individual motivations at work (Gibbons, 1998; Prendergast, 1999;

List and Rasul, 2011), we argue that the incentives to participate in such a competition

can be grouped into two main dimensions: the traditional distinction between pecuniary
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and non-pecuniary psychological motives (Deci and Ryan, 1985; Ryan and Deci, 2000) and

another distinction between the private and public nature of economic incentives. By private

incentives, we simply mean rewards enjoyed exclusively by the winner of the competition

that can be either pecuniary (e.g., a sum of money, a wage increase) or non-pecuniary (e.g.,

an increase in reputation or prestige). Public rewards, by contrast, are not exclusive and

can be enjoyed by more than one participant at the same time (e.g., the solution of a vexing

problem may grant fame and recognition to the problem solver and, at the same, enable

other individuals to enjoy benefits from the discovered solution).

These types of incentives have long been investigated in different fields. A vast literature

in public economics has considered the issues generated by the non-exclusive nature of certain

goods (see Vesterlund, 2012, for an up-to-date review of the literature), stressing the risks of

under-supply of private provisions. The public and private incentives associated with prize

competitions have been examined in the contest theory literature (Lazear and Rosen, 1981;

Green and Stokey, 1983; Mary et al., 1984; Moldovanu and Sela, 2001). However, most

contest theory models focus on rewards that are privately enjoyed by the winners without

necessarily distinguishing between pecuniary or non-pecuniary private rewards.6

The model by Morgan (2000) on the use of fixed-prize competition for financing public

goods is one case in which the role of private prizes and public incentives is discussed in

the same model. In this particular model, mixing private and public incentives in a lottery

can be an effective way to coordinate individual actions and, thus, prevent problems of free-

riding. Based on this insight, several studies have found evidence consistent with a positive

effect of contests on public good contributions in the laboratory (Morgan and Sefton, 2000;

Dale, 2004; Lange et al., 2007) and on individual charitable giving in the field (Landry et

al., 2006).

The first test of the effectiveness of fixed-prize competition on free-riding in a real setting

was conducted by Erev et al. (1993), involving small teams of orange pickers. They find

evidence supporting a positive effect of a fixed-prize competition on participation and effort.

However, the result may not extend to more complex organizations or different types of tasks.

In particular, in most organizations, agents respond to monetary incentives. However, in

organizations that are centered around a mission, individuals may also be motivated to work

and exert additional effort because they care about achieving the goal of the organization.

This is the case, for example, of organizations engaged in a public service, such as hospitals,

schools, public administration, and the military. Several studies have investigated the role

6Important exceptions are those models that presume individuals have preferences for social status (e.g.,

Moldovanu et al., 2007), other than just the value of the prize awarded to the winners.
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of peer recognition and status to motivated workers (Auriol and Renault, 2008; Besley and

Ghatak, 2008; Delfgaauw, 2005; Delfgaauw and Dur, 2008), emphasizing how organizational

mission may impact motivation.

Our study also builds on a large literature focused on the role of framing manipulations

on economic behavior (Rabin, 1998), including the effects of positive framing on the private

provision of public goods (Andreoni, 1995) and on individual productivity inside firms (Hos-

sain and List, 2012; Hong et al., 2015). We contribute to the existing literature on framing

inside organizations by providing evidence that presenting tasks appealing to the internal

motivation of contributing to the goal of the organization can be an effective incentive to

raise levels of effort and participation in tasks that have the potential to benefit more than

the performer.

Our work is also related to the literature on the provision of incentives for innovation

and creativity at work. In particular, our field experiment is similar to that of Gibbs et al.

(2014) focusing on the effect of pecuniary incentives on the production of employee ideas.

Gibbs et al. (2014) conduct a field experiment in which they compare teams’ performance

inside a consulting firm across two treatments. In one treatment, teams obtain personal

rewards whenever one of their own ideas gets adopted by clients. In the other, teams are not

incentivized by pecuniary prizes. Our work is different in several respects. First, in Gibbs et

al. (2014), agents are grouped into teams and the team is the main unit of analysis while our

study examines the effect at the individual level. Second, contribution to the public good is

not a relevant factor in Gibbs et al. (2014), whereas our study involves a contest that seeks

public good contributions.

Finally, our study is also related to the large literature on differences in preferences

between men and women. We find that women respond to a solicitation appealing to the

mission of the organization by increasing participation, whereas men respond by reducing

it. This difference can be explained in many different ways. Several studies in psychology

and behavioral economics have shown that women behave as if they are less competitively

inclined than men (Gneezy and Rustichini, 2004; Niederle and Vesterlund, 2007; Gneezy

et al., 2009), and more risk averse compared to men (Croson and Gneezy, 2009). Thus,

women may be expected to bear higher costs from taking part in an ideation challenge for

free compared to men, and this is consistent with our observation of a generally higher

propensity of women to participate in the treatment with pecuniary prizes, given expected

payoffs can be larger than fixed costs to participate.
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3 Predictions

We conceptualize an internal call for proposals to improve the organization as a volun-

tary contribution mechanism for an organizational public good. Successful proposals would

improve the workplace for employees or improve quality and efficiency of patient care. Sub-

mitting proposals during the competition requires costly effort by submitters, such as the

time necessary to identify a problem, form a proposal, write up a concise description, and

potentially lead to the likelihood of implementation of proposals.

For illustrative purposes, consider a linear model of the utility of a typical employee, who

contributes x and benefits from total contributions of Y :

u(R, Y ) = γY + δx+
x

Y
R− cx. (1)

The benefits of contributing derive from three sources. First, there is an altruistic benefit

from the improved workplace, γY . The altruistic benefits are the crux of public goods. Only

the existence of an improved workplace is desired and the source of contributions is irrelevant.

Thus, everyone would prefer to free-ride on others’ efforts. Second, participants may also

directly benefit from personally contributing to improving the workplace, δx. The benefit

from personally contributing is often referred to as warm-glow (e.g., Andreoni, 1995), as in

the participants experience a warm-glow of feelings when contributing. Finally, participants

have some chance of winning the contest and can expect to derive benefits from the prizes,
x
Y
R, where, for simplicity, all efforts have an equal chance of being selected as the winner,

as in Morgan (2000). The personal reward R can be thought of as a pecuniary prize, but

it could also be an increase in prestige or recognition, or any combination of the above.

Contributors incur some effort cost from developing and submitting a proposal cx.

If there are n employees the public goods dilemma arises when γ + δ < c < nγ + δ.

Then no individual would contribute without a reward as costs exceed individual benefits,

but everyone would be better off if everyone contributes.

Suppose contributing a proposal is a discrete choice by employees. An employee can

either contribute a single proposal x = 1 and receive utility of

u1 = γŶ + δ +
n∑

k=1

Pr(Y = k)
R

k
− c, (2)

where Ŷ denotes the expected level of contributions and Pr(Y = k) is the probability of

having k total contributions. Or they can contribute nothing x = 0 and receive utility of

u0 = γ(Ŷ − 1). (3)
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If there are n employees, then a symmetric mixed-strategy equilibrium is for each em-

ployee to contribute a proposal with probability p > 0. After using the binomial probability

for Pr(Y = k), the payoff-equating condition to find a mixed-strategy equilibrium is:

1 − (1 − p)n

np
= (c− γ − δ)/R. (4)

This equation admits one single solution p∗ which cannot be expressed explicitly. Using a

first order Taylor expansion around p, the equilibrium probability can be approximated as

follows:

p∗ ≈ 2(R− c+ γ + δ)

(n− 1)R
. (5)

The analysis of the above model is used to derive three predictions as follows.

1. The probability of contributing a proposal to improving the organization is zero when

the prize for winning is sufficiently small relative to the individual cost of effort minus

the preference for the public good (i.e., R < c− γ + δ).

2. The probability of contributing a proposal to improve the organization increases with

the value of the prize for winning.

3. The probability of contributing a proposal to improve the organization increases with

the extent of individual preference for the public good (γ + δ).

This framework can be extended to the case of individuals with heterogeneous costs.

In the appendix, we explicitly consider the case of two types of individuals with different

marginal costs of effort that form two groups of equal size. The symmetric mixed-strategy

equilibrium is then characterized by the vector of probabilities of contributing with a pro-

posal (p∗1, p
∗
2). Here, the analysis of the payoff-equating conditions for the mixed-strategy

equilibrium shows that the higher the marginal cost of effort minus preference for contribut-

ing, the lower the equilibrium probability of individuals (i.e., p∗1 > p∗2 when c1 < c2, and vice

versa). This leads to our last prediction.

4. If individuals have heterogeneous costs, then the probability of contributing a proposal

to improve the organization is higher for agents with lower costs (positive sorting).

4 The context and the experimental design

4.1 Background

The study was conducted at the Heart Center from July 2014 to September 2014. The

Heart Center is a leading academic medical center specializing in clinical cardiac care and
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Figure 1: The Ether Dome Challenge.

research in the United States. Founded more than a hundred years ago, the Heart Center

serves thousands of patients every year, and employs more than 1,200 people (nurses, physi-

cians, researchers, technicians, and administrative staff) scattered across several buildings

on the Massachusetts General Hospital’s main campus in downtown Boston. The study was

initiated in cooperation with the Heart Center’s launch of the Healthcare Transformation

Lab (HTL).7 The launch of the HTL was accompanied by the announcement of “The Ether

Dome Challenge,”8 which sought to engage all staff to participate. The announcement read:

“if you’ve noticed something about patient experience, employee satisfaction, workplace ef-

ficiency, or anything that could be improved... if you’ve had an inspiration about a new

way to safeguard health... or if you simply have a cost-saving idea, then now is the time to

share your idea.” The communication around the challenge highlighted the opportunity for

staff to help in the selection process of the ideas and a commitment by the Heart Center

Management that the leading ideas would be provided appropriate resources so that they

could be implemented.

The challenge involved three main phases that are shown in Figure 1. First, in the

four–week long ideation phase, employees at all levels of the organization were encouraged

to identify one or more organizational problems and submit proposals addressing them. To

lower the costs of entry and encourage participation, each proposal was limited to approxi-

mately 300 words, although participants could submit more than one proposal. Next, in the

two–week long peer evaluation phase, all employees were asked to rate the merit and poten-

tial of submitted proposals, through a five-point rating scale. After this phase, submitters

of proposals that were highly rated by peers and were judged as particularly promising by

the HTL staff were invited to submit a full proposal detailing plans for implementation. Fol-

7An initiative aimed at developing innovative health care process improvements designed to enhance the

health care safety and delivery of the hospital (http://www.healthcaretransformation.org).
8The name is taken from a historical place on MGH’s main campus where the first public surgery using

anesthetic was demonstrated in 1846.
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lowing evaluation by MGH senior leadership, top proposals were selected to receive support

and funding for implementation (up to $20,000).

Data for our study were obtained through the design of the first two phases. Partici-

pation in the challenge was voluntary and proposals could only be submitted online via a

website. All Heart Center employees could submit proposals, covering any issue within the

organization (as described above). The challenge was announced to all staff members in a

series of emails, the content of which constituted our main experimental intervention. We de-

signed two main constraints in the submission phase to ensure that treatment effects could

be isolated, identified, and matched to participants. First, during the submission phase,

employees were asked to work individually; team submissions were not allowed. Limiting

submissions to individual participation allowed us to match each submitter’s characteristics

to the randomly assigned treatment. Second, the identity of the submitter and the content

of all submissions were not disclosed during the ideation phase in order to ensure that the

employee’s decision to contribute would not be affected by decisions made by others.

The peer evaluation phase invited Heart Center staff to vote on the proposals submitted.

The start of the (voluntary) voting phase was announced by email to every member of the

Heart Center. Once logged in, the evaluator was shown a list of randomly selected proposals

(the identities of the submitters were not revealed) to read and rate the overall quality of each

proposal on a five point scale between 1 (low quality) and 5 (high quality).9 Ratings were

confidential and the website did not provide any feedback, or any other kind of additional

information that might influence individual judgement, until the voting phase was over (e.g.,

there was no leaderboard system to see how a submission was performing in the voting).

Evaluators were free to decide how many (and which) proposals to vote on, and because

they were presented in a random order, every proposal had on average the same exposure to

voting. Each evaluator received a limited edition T-shirt as a compensation for the effort in

voting.

4.2 Treatments

We worked closely with Heart Center executives in the communication strategy for the

challenge and designed four solicitation treatments. The control (control) treatment echoed

the generic marketing of the challenge, encouraging submissions and commitment of hospital

management in the form of project funding.

9Proposals were presented in lists of 10 each. Each proposal is described by three main elements: a title, a

main description of the problem to solve, and the main proposal. Voting is then introduced by the following

text: “Rate this idea” followed by the rating scale: low; 2; 3; 4; high.
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The pecuniary prize (prize) treatment was the explicit offering of individual pecuniary

prizes for the best proposals. The patient care (pcare) and the workplace (wplace) treatments

appealed to internal motivation of the employees by emphasizing the patient care mission

of the organization and emphasizing improvement in the work processes of the organization,

respectively.

In the Control treatment, the call for proposals was presented via email as follows:

“Dear Heart Center team member,

Submit your ideas to win project funding up to $20,000 to turn your ideas

into actions.

[...] The Ether Dome Challenge is your chance to submit ideas on how to

improve the MGH Corrigan Minehan Heart Center, patient care and satisfaction,

workplace efficiency and cost. All Heart Center Staff are eligible to submit ideas

online. We encourage you to submit as many ideas as you have: no ideas are too

big or too small!

Submissions will be reviewed and judged in two rounds, first by the Heart

Center staff via crowd-voting, and then by an expert panel. Winning ideas will

be eligible for project implementation funding in the Fall of 2014!”

This solicitation email conveyed the goals of the challenge and the evaluation and imple-

mentation processes following the ideation phase. No personal rewards were mentioned.

In the prize treatment, an explicit pecuniary incentive was introduced by replacing the

first paragraph of the above solicitation with the following:

“Submit your ideas to win an Apple iPad mini.”

The rest of the solicitation email was exactly the same as in the control treatment.

The aim of the remaining two treatments was to appeal to internal motivations to par-

ticipate. To this end, the solicitation message was “framed” in the following way. In the

patient care treatment, the first paragraph was replaced by:

“Submit your ideas to improve patient care at the Heart Center.”

And in the workplace treatment, the first paragraph was replaced by:

“Submit your ideas to improve the workplace at the Heart Center.”

The remaining text was also exactly the same as in the control. Unlike the Prize treatment,

these interventions mentioned no personal reward to be won. The only difference with respect
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to the control treatment was in the emphasis on the goals of the challenge and the mission

of the organization: improving healthcare of patients and improving the working place of

the Heart Center. Each intervention was emphasized by being placed at the very beginning

of the email, where readers are believed to decide whether to keep reading the full message

or stop.

To encourage more participation, each employee received the same exact solicitation

email three times (at the launch, eight days from the launch and two days before the end

of the ideation phase of the challenge). To raise awareness and spur more participation,

information booths and the distribution of fliers and posters were organized starting from

the second week of the challenge, which encouraged everyone to check their emails to take

part in the event.

All solicitation emails included a direct link to the website where participants could

register for the challenge and submit proposals. The website required employees to enter

their work email to login, which allowed us to automatically match some important features

of the website with the assigned treatment.10 The headings of the website and the space just

below a “submit your ideas” button had the same exact text as the first paragraph in the

solicitation email (i.e., the treatment). We also changed the main graphics of the website in

accordance with the treatment (see Figure A.5 in the online appendix). This was to ensure

that participants would read the paragraph of the assigned treatment at least once before a

submission.

Overall, we anticipated solicitation emails to be an effective way to manipulate individual

beliefs about the challenge (or any contest of similar nature) occurring for the first time in

the organization. Moreover, the scattered units within the Heart Center oblige email com-

munication to be the main source of information. To strengthen the effect of announcement

and signal legitimacy of the contest, we relied only on official channels for communication.

5 Data

5.1 The Heart Center

The sample for this experiment consists of the entire population working at the Heart Center

as of the end of 2014. Overall there are 1, 237 individuals. For each individual we collected

10The system was not restricted to Heart Center staff members only, but allowed anyone with an institu-

tional account to login and to submit proposals. This included staff members affiliated with other centers

within MGH. If for example someone not in our sample decided to login, then the website would have

displayed texts and graphics at random from one of the four treatments.
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data on gender, type of profession, and office location when available. The large majority

(72 percent) of workers are women, however there is gender separation by profession with

nurses almost exclusively women (92 pecent); physicians are, by contrast, mostly men (76

percent). We code the type of profession into three main categories: physicians (18 percent),

nurses (52 percent) and a residual category called others (30 percent) including researchers,

technicians, and administrative staff each almost in an equal number. Only half of the

employees (53 percent) have a fixed office location within the campus.11 For a limited group

of 378 employees (30 percent) we were able to complement these data with additional self-

reported information (e.g., age, tenure) that was obtained from an online survey polling

employees about the quality of the workplace environment. The survey was run about two

months before the start of the challenge. Based on these non-representative data we postulate

that the median employee is between 36 and 45 years old and has been working at the Heart

Center for 10 years.

Table 1 presents summary statistics showing that individual characteristics were statis-

tically balanced across the four treatment groups.

5.2 Challenge outcomes

At the end of the four-week submission period, we collected 118 proposals submitted by

60 employees.12 Proposals were later voted on by 181 employees in the evaluation phase,

yielding 12, 219 voter-proposal pairs. Most people judged many proposals, as the median

was 68 rated proposals (ranging between 1 and 113). Participation in the challenge was

representative of all different professions: 4.4 and 15.5 percent of physicians submitted and

voted on a proposal, respectively; 4.9 and 14.2 of nurses; and 5 and 14.1 of others.

The spectrum of submitted proposals ranges from technological innovations, such as

innovative mobile applications or wearable tools, to procedural changes to improve upon the

existing staff workflows. Content of proposals appears to conform to the stated goals of the

challenge, aligning with improving the work processes within the organization or providing

high-quality patient care. According to a classification made by the HTL staff, the primary

areas of focus were: patient support (19 percent of all proposals), information and access

(18), staff workflows (17), care coordination (15), workplace efficiency and costs (12), quality

and safety (9), surgical tools and support to research (2), and a residual category (7).

11Much of the clinical staff might be mobile and may not have fixed office locations as they may be on

duty in multiple wards.
12We exclude an additional 20 proposals submitted by 11 people not in our sample because made by MGH

employees that were not employed by the Heart Center at the time of the design of the experiment.
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Table 1: Summary Statistics, By Treatment Groups

Control PCARE WPLACE PRIZE

n=308 n=310 n=307 n=312

Nursing 51.0 52.3 55.7 51.0

Physician 19.2 18.1 18.2 17.6

Other job 29.9 29.7 26.1 31.4

Sum 100 100 100 100

χ2 = 2.7, df = 6, p-value = 0.8436

Female 68.8 69.4 75.6 74.0

Male 31.2 30.6 24.4 26.0

Sum 100 100 100 100

χ2 = 5.2, df = 3, p-value = 0.1586

No office 49.7 45.5 47.2 44.2

Office 50.3 54.5 52.8 55.8

Sum 100 100 100 100

χ2 = 2.1, df = 3, p-value = 0.5565

Note: This table reports the number and percentage of employees in our sample cross tabulated by the assigned

treatment across gender, profession and office. The variable “office” stands for an employee with no fixed

office location within the Heart Center. The table also reports Pearson’s χ2 statistics, degrees of freedom and

p-values as from independence tests between treatments and each category.
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We observe some variation in the quality of proposals. The word count of submissions

ranged from 2 (i.e., “More beepers!”) to 1, 098 (about 4 pages of double-spaced text with 9

different proposals).13 With regards to voting, the average rank of a proposal ranged between

2.2 and 3.9 (on a scale from 1 to 5) and the voters per proposal ranged between 92 and 125.

Overall, these efforts resulted in 2 proposals being selected by leaders for full funding,

plus 4 proposals implemented at no significant cost for the organization.

6 Results

This section presents a comparative analysis of participation and the quality of proposals

across treatments.

6.1 Submissions

We start by looking at individual participation in terms of submissions. Figure 2 shows

the trend of employees responding with a submission over time. In the control treatment,

about half of the responses took place in the first two weeks of the ideation phase and almost

nothing afterward. This pattern differs strikingly from the other treatment groups where

participation increased throughout the ideation phase. This trend resulted in a noticeable

difference in the final number of submissions, which suggests that both the solicitation for a

pecuniary prize and the framing manipulation encouraged extra participation compared to

the control.

Table 2 presents the number of employees solicited and the final number of employees

responding for each of the four treatment groups: ‘control’, ‘prize’, ‘pcare’ and ‘wplace’. 4.9

percent of employees responded, which is large relative to the short duration of the initiative

and the novelty of the approach (especially in the health care setting).14 The participation

rate πj for each single treatment j ranged between πcontrol = 2.2 and πprize = 7.4 percent. A

Pearson’s chi-squared test for the independence between participation rates and treatments

gives a p-value of 0.03, which means that this is not just random variation in the data.

To interpret and test the significance of the observed differences in participation rates we

13Note, each submission had no limit on the number of proposals. Each proposal, however, had a limit of

about 300 words.
14List and Lucking-Reiley (2002) find very similar participation rates (between 3 and 8 perecent) in a field

experiment on charitable giving for a University capital campaign.
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Figure 2: Cumulative submissions over time by treatment. A solicitation email was sent to

everyone on the first date of the ideation phase (day 0). The same email was sent again as

a reminder on day 8 and on day 26 of the ideation phase. On day 8 posters and leaflets

were distributed to advertise the event encouraging everyone to check for the invitation to

the challenge in their emails.
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Table 2: Participation, by Treatment Groups

Employees

solicited

Employees

responding

Percentage

responding

Control 308 7 2.3

PCare 310 14 4.5

WPlace 307 16 5.2

Prize 312 23 7.4

Total 1, 237 60 4.9

use a linear probability model:15

SUBMITij = α + τj + PROFESSIONi +GENDERi +OFFICEi (6)

where the dependent variable SUBMITij indicates that, at the end of the submission period,

an employee i assigned to a treatment j has either made a submission (SUBMITij = 1) or

not (SUBMITij = 0). The parameter τj denotes a shift in the probability of a submission

that is associated with the treatment. Similarly, the other coefficients represent discrete

shifts in the probability associated with individual characteristics such as profession, gender,

and a dummy for office location (as a proxy for status within the organization).

Main effects. Ordinary least squares estimates of the model (6) and heteroskedasticity

robust standard errors are shown in Table 3. Given the random assignment, the estimated

τ̂j can be interpreted as the change in the probability that an individual will contribute with

a submission caused by the treatment j.

The treatment with pecuniary prize is found to have a highly significant (p < 0.01) and

positive causal effect on participation. In fact, as we increase the pecuniary prize from zero to

a positive value (i.e., the value of an iPad), the probability that an individual will contribute

with a submission increases by 5.1 percent (the 95 percent asymptotic confidence interval

lies between 1.6 and 8.9). Given the baseline probability of 2.2 percent (i.e., the constant in

column 1 of Table 3), the pecuniary prize treatment has essentially tripled the probability

of a submission.

The two treatments with framing are found to have a positive effect on participation as

well. But these estimates have higher uncertainty (i.e., type-I error). The causal effect of

15Nearly identical results are obtained with a logistic regression model.
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Table 3: Probability of an employee making a submission

SUBMITij

(1) (2) (3) (4) (5) (6) (7) (8)

PCARE 2.24 2.24 2.24 2.24 2.13 2.01 2.10 2.01

(1.46) (1.46) (1.46) (1.46) (1.46) (1.45) (1.46) (1.45)

WPLACE 2.94∗ 2.94∗ 2.90∗ 2.91∗ 2.87∗ 2.70∗ 2.76∗ 2.67∗

(1.53) (1.53) (1.54) (1.55) (1.53) (1.52) (1.54) (1.55)

PRIZE 5.10∗∗∗ 5.09∗∗∗ 5.07∗∗∗ 5.07∗∗∗ 4.95∗∗∗ 4.84∗∗∗ 4.85∗∗∗ 4.82∗∗∗

(1.71) (1.71) (1.71) (1.71) (1.71) (1.70) (1.70) (1.70)

Physician −0.47 −0.25 −0.60 −0.42

(1.79) (1.84) (1.79) (1.84)

Nursing −0.03 −0.16 2.69 2.57

(1.43) (1.55) (1.73) (1.83)

Male −0.54 −0.52 −1.54 −0.42

(1.33) (1.65) (1.45) (1.64)

Office 2.79∗∗ 4.56∗∗∗ 3.18∗∗ 4.56∗∗∗

(1.20) (1.60) (1.31) (1.60)

Constant 2.27∗∗∗ 2.38∗ 2.44∗∗∗ 2.57∗ 0.87 −1.28 1.15 −1.12

(0.85) (1.27) (0.91) (1.48) (0.91) (1.68) (0.92) (1.83)

N 1,237 1,237 1,237 1,237 1,237 1,237 1,237 1,237

Log Likelihood 150.63 150.67 150.71 150.72 153.25 155.12 153.85 155.15

Akaike Inf. Crit. −293.26 −289.35 −291.42 −287.44 −296.49 −296.23 −295.69 −294.29

Note: This table reports coefficients from a linear probability model estimating the probability of an employee

making a submission. Heteroskedasticity robust standard errors are in parenthesis. Coefficients and standard

errors are multiplied by 100 so that readers can interpret them as percentage point change in the probability.
∗∗∗Significant at the 1 percent level.
∗∗Significant at the 5 percent level.
∗Significant at the 10 percent level.

20



the treatment for improving the workplace is significant at the 10 percent level (p = 0.06),

whereas that of the treatment variable for improving patient care (p = 0.13) is slightly

above the conventional level of 10 percent.16 Both treatments generated large effects on

participation relative to the baseline: an increase of 2.9 and 2.2 percent respectively.

With regards to profession, the estimated effects for nurses and physicians are both

negative relative to the residual category of other workers but not significant. Similarly

for gender, the difference between men and women is small and insignificant. This result

is surprising because differences in skills and in income between hospital employees can be

sharp.17 One possible interpretation is that individual costs of effort for contributing with a

submission may not change much between groups in the hospital. This interpretation makes

sense because everyone may have an idea on how to improve the organization, regardless of

their profession. Moreover, proposals were not required to be long or very technical in order

to keep individual costs of participation small for everyone.

The office location variable is found to have a significant and positive effect on partic-

ipation (p < 0.01). Within a profession, one may interpret this participation effect as due

to differences associated with an individual’s position or status within the organization.18

Under this view, this evidence suggests that there is positive sorting based upon under-

lying motivations associated with the hierarchical position inside of the organization (e.g.,

reputation, prestige), rather than differences in the cost of submitting.

Overall, this evidence confirms a significant and positive effect of our intervention on

the average effort. The treatment with pecuniary prize significantly increased participation.

There is also evidence, although less strong, suggesting a positive effect of the treatment for

improving the workplace. The sign of the effect of the treatment for improving patient care

is positive but not statistically significant. Somewhat surprisingly, we don’t find evidence of

sorting based on individual costs of effort, but there is some evidence of a positive sorting

based upon experience or the status inside the organization.

16However, a one-tailed test indicates that the probability in the PCARE treatment is greater than the

probability in the control group at 10 percent significant level (p = 0.09).
17According to the United States Bureau of Labor Statistics, the median wage of a physician is about 40

percent higher than the that of a registered nurse; and that of a registered nurse is about 20 percent higher

than that of an administrative worker.
18Having an office location or not is highly correlated with the type of profession. For instance, given the

nature of their job, nurses are less likely to have a fixed office location than physicians or administrative

workers. However, within each profession, having an office location is usually correlated with the hierarchical

position inside of the organization.
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Interactions. Some further insights on the effect of our intervention are provided by al-

lowing treatment effects to change systematically across groups. There is a large literature

in economics suggesting that observable differences in behavior, such as consumption or in-

vestment decisions, can be explained by difference in preferences between men and women.

Economic experiments in the laboratory have been able to show differences in risk aversion,

competitive inclination and altruism (see Croson and Gneezy, 2009, for a review). This

led us to hypothesize systematic differences in the way men and women responded to our

intervention.

We examined a more general version of the model (6) where the treatment effect τj,g can

vary by gender g. Then we estimated this model in two ways: in one case we run a series

of OLS regressions on the subsample of men and women separately, and in the other we use

OLS to estimate a full model with interactions between treatment and gender dummies on

the entire sample. In all cases, given the random assignment, the estimated coefficient τ̂j,g

is the causal effect of the treatment j on the average effort conditional on gender.

Estimates are shown in Table 4. By comparing the coefficients obtained on the subsample

of women and men (Columns 1 to 4), the effect of the treatment with pecuniary prize is

found to be larger for women than for men. The estimated change in the probability that

a female employee will contribute with a submission is 6 percent (p < 0.05), whereas it is

only 3 percent and insignificant for a male employee. Using the full model with interactions

(Column 5 or 6), one can formally test the significance of this difference. The estimate is

negative and sizable but not significant. Therefore, while we cannot formally reject the null

hypothesis of no difference, this evidence is suggestive of women responding more than men

to a solicitation with pecuniary prizes.

Significant gender differences are found with respect to the treatment variable for im-

proving patient care. Controlling for professional status (Columns 2 and 4), the estimated

change in the probability that a female employee will contribute with a submission is 6

percent (p < 0.05), whereas it is negative −2 percent for men and not significant. In the

full model, the estimated difference between men and women is negative −2 percent and

significant (p < 0.05).

Taken together with the main effects, there is evidence of a positive, statistically signifi-

cant and sizable effect of the treatment with pecuniary prize on participation compared to

a control group with no pecuniary prize. The pecuniary incentive may be more effective for

women compared to men (although the difference is not significant). This indicates that men

may potentially bear lower costs in being involved in a competition with no pecuniary prizes.

There is also evidence supporting a causal effect of framing. The treatment for improving
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Table 4: Probability of an employee making a submission. Differences between the genders.

SUBMITij

(1) (2) (3) (4) (5) (6)

PCARE 4.16∗∗ 3.82∗∗ −2.07 −2.17 4.16∗∗ 3.87∗∗

(1.88) (1.88) (2.08) (2.09) (1.88) (1.88)

WPLACE 2.42 2.15 4.87 4.66 2.42 2.17

(1.64) (1.63) (3.65) (3.61) (1.64) (1.63)

PRIZE 5.91∗∗∗ 5.54∗∗∗ 3.05 2.80 5.91∗∗∗ 5.63∗∗∗

(2.00) (2.02) (3.25) (3.35) (2.00) (2.01)

PCARExMale −6.23∗∗ −6.03∗∗

(2.81) (2.84)

WPLACExMale 2.45 2.54

(4.00) (4.02)

PRIZExMale −2.86 −2.75

(3.82) (3.89)

Male 1.24 1.31

(2.03) (2.09)

Constant 1.89∗∗ −1.62 3.13∗ 0.54 1.89∗∗ −1.61

(0.94) (2.09) (1.79) (3.04) (0.94) (1.81)

Controls No Yes No Yes No Yes

N 890 890 347 347 1,237 1,237

Log Likelihood 91.76 96.20 62.29 62.86 153.55 157.91

Akaike Inf. Crit. −175.51 −178.39 −116.58 −111.72 −291.11 −293.82

Note: This table reports coefficients from a linear probability model estimating the probability of an employee

making a submission using the subsample of women (columns 1-2) the subsample of men (columns 3-4) and

the entire sample (columns 5-6). Heteroskedasticity robust standard errors are in parenthesis. Coefficients

and standard errors are multiplied by 100 so that readers can interpret them as percentage point change in

the probability. Even number columns (2, 4, 6) also include controls for profession and office location.
∗∗∗Significant at the 1 percent level.
∗∗Significant at the 5 percent level.
∗Significant at the 10 percent level.
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the working place has on average a positive higher participation compared to the control

group. On the contrary, the solicitation for improving the patient care has a countervailing

effect for men, whereas, it has a positive effect on women. One interpretation is that there

are differences in the way men and women perceive the mission of the organization. Another

possibility is the presence of gender stereotypes in the workplace that may affect individual

decisions to contribute with a submission, as we will discuss later.

6.2 Robustness

In this section, we discuss the results obtained for robustness checks regarding the main

analysis.

As pointed out by Young (2015), testing for multiple treatment effects at once may

cause the actual level of uncertainty (i.e., type-I error) to be higher than the nominal level:

a problem also known as False Discovery Rate (FDR) or Multiple Comparison Problem

(MCP). Our results, however, are robust to more conservative p-values, such as the ones

computed using the Benjamini and Hochberg (1995) correction. Under the Benjamini and

Hochberg (1995) correction, the effect τ̂prize is found significant at 5 percent level (p = 0.01)

and τ̂wplace at 10 percent level (p = 0.08).

Another concern is the relatively small number of responses (i.e., submissions) compared

to the sample size. It is widely acknowledged that asymptotic distributions of test statis-

tics often give poor approximations in small samples (Horowitz, 2001, p. 3161). In binary

variables models, this problem occurs as well when the overall number of responses is small

compared to the sample size, as for rare events (King and Zeng, 2001). One direct conse-

quence is that estimated asymptotic confidence intervals can be artificially smaller than they

really are. There are several ways to address this problem, such as bootstrap methods (Wu

et al., 1986), exact inference (Agresti, 1992), and correction methods (King and Zeng, 2001).

While most of these solutions have been applied within the context of logistic regression, the

bootstrap procedure is very general and also easy to implement within the linear probability

models. So, we computed non-parametric bootstrap confidence intervals at the 10 percent

significance level. Results are reported in Table 5 showing that our main results hold even

under bootstrap confidence intervals.

Another way to check the robustness of our results is to examine the subsample of staff

members (378 individuals) who volunteered in an unrelated online survey that took place

a few weeks before our intervention. This sample may not be representative of the full

population but had higher participation rates (10 percent), which allows us to control for

systematic bias associated with the small number of submissions. Focusing the analysis on
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Table 5: Bootstrap confidence intervals of the probability of making a submission.

1 2

PCARE −0.63, 5.28 0.25, 7.50

WPLACE −0.03, 5.96 −1.10, 5.36

PRIZE 1.86, 8.40 1.75, 9.83

PCARExMale −11.60, −0.69

WPLACExMale −4.99, 10.98

PRIZExMale −10.43, 4.72

Male −2.46, 5.63

Constant 0.66, 4.17 −5.23, 1.91

Controls No Yes

N 1,237 1,237

Note: This table reports non-parametric bootstrap (percentile method with 2000 replica) confidence intervals

at the 5 percent significance level from a linear probability model estimating the probability of an employee

making a submission. Confidence intervals are multiplied by 100 so that readers can interpret them as

percentage point change in the probability. Column 2 also includes controls for profession and office location.
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this subsample can be intriguing in its own right. It can be presumed that survey respondents

are more active staff members compared to the general population, especially in organization-

related activities. It also allows us to use additional variables in the regression taken from the

survey, such as age. So we re-run the same regressions that we described before (see Table

A.5 in the online appendix). The main results are qualitatively unchanged: the treatment

with pecuniary prize increased participation by 10.8 percent (p < 0.05) and the treatment

for improving the working place by 8.5 percent (p < 0.05).

6.3 Quality of proposals

We now turn to differences in the underlying quality of submissions that were generated by

the treatments. Here, the main measure of quality is based upon the ratings collected for

each proposal in the peer evaluation phase of the challenge. Basic descriptive statistics are

shown in Table 6.19

Table 6: Ratings of the submitted proposals

Proposals

evaluated

Proposal

average

rating

Proposal

median

rating

Number of

ratings

Employees

voting

Control 11 3.1 3 1, 146 165

PCare 33 3.2 3 3, 571 180

WPlace 30 3.3 3 3, 283 178

Prize 39 3.2 3 4, 219 178

Total 113 3.2 3 12, 219 181

For the average rating, a liner regression with treatment dummies was performed. Testing

for a significant linear regression relationship between a proposal’s average rating and the

treatments gives no significant results (F-test gives a p-value of 0.65). This result is consistent

with a zero effect on average. Figure 3 shows further that the empirical densities overlap

quite well across treatments. Thus, not surprisingly, a non-parametric Kolmogorov-Smirnov

testing procedure finds no significant distributional differences; the test rejects significant

differences between the full sample and the treatment with pecuniary prizes (p = 0.27),

19Due to a technical problem in uploading the proposals on the website for voting, five proposals ended

up with no evaluations. This problem was independent of the treatment: a Fisher’s exact test rejects any

association between the number of missed proposals and the treatment (p = 0.7).
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Figure 3: Empirical probability density function of a proposal’s average rating conditional

on the treatment of the proponent.

the improving patient care treatment (p = 0.79), and the improving workplace treatment

(p = 0.16).

As a robustness check, differences in the probability of a proposal getting a particular

rating v from 1 to 5 were also examined (see Table 7). This comparison has the main

advantage of not making any strong assumption about how to aggregate ratings.20 As can

be seen in the table, there is an overlap in empirical densities across treatments, suggesting

an underlying comparable quality. Also in this case, we do not find a significant association

between ratings and treatments at conventional significance levels.

20By contrast, a comparison based upon differences in the average rating crucially relies on the assumption

that an increment in a proposal’s quality as measured by an increase in ratings from v to v + 1 is the same

for any value v, which is not generally true for ordinal variables.
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Table 7: Contingency table of proposals ratings, by treatment group

Control PCare WPlace Prize

n=1146 n=3571 n=3283 n=4219

1 15.0 14.4 13.3 14.3

2 16.3 15.5 14.4 16.1

3 28.0 28.3 27.4 28.5

4 21.3 21.0 22.7 21.9

5 19.4 20.8 22.2 19.2

Sum 100 100 100 100

χ2 = 18.4, df = 12, p-value = 0.1031

Note: The table also reports Pearson’s χ2 statistics, degrees of freedom and p-value of an independence test

between the treatments and ratings.

Objective quantitative measures of effort in preparing the proposals were further exam-

ined: the length of the submission, and the count of proposals per submission. Testing for a

significant linear regression relationship between the length of submissions, as measured by

the count of words, and the treatment dummies returned an overall insignificant result (F-

test of significance gives a p-value of 0.43). Similarly, the relationship between the count of

proposals per submission and the treatments is found not significant (F-test gives a p-value

of 0.81).21

To sum up, based on the analysis of three different measures, we do not find evidence

of any sizable difference in the quality of submissions across treatments: submissions are of

comparable length; include on average an equal number of proposals; and a proposal’s average

rating is approximately the same. One may want to conclude that the provided incentives had

no effects on the average quality. This conclusion, however, has some important caveats. As

will be discussed in the next section, ratings were binned into 5 discrete categories, which may

limit our ability to detect more granular differences in quality across treatments. Moreover,

there were word limits for proposals that may put an upper bound on the extent of quality

differentiation. Hence, we do not view these results as evidence against quality effects in

general.

21Regression results are shown in Table A.5 in the online appendix.
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7 Discussion

The empirical results presented support our theoretical predictions (Section 3). As the

pecuniary value of the reward for winning goes from zero to a positive value (i.e., from the

control group to the treatment with pecuniary prize), participation increases by 5 percent.

Participation also increases by 2-3 percent when the solicitation sent to everyone in the Heart

Center emphasizes the public good nature of the task (i.e., from the control group to the

treatments with framing). This evidence supports the hypothesis that an agent’s decision to

contribute with a submission is proportional to the value of the expected reward (Predictions

1 and 2), and increases with the level of social preferences (Prediction 3).

Beyond these qualitative results, we now use the theoretical model developed in Section 3

to estimate the magnitude of the underlying incentives faced by individuals in each treatment.

This means computing an estimate of the personal reward from winning (i.e., R) and the

level of social preferences for contributing to the public good (i.e., γ) that are consistent

with the experimental results in each treatment. (Here, we do not distinguish between pure

or “warm-glow” preferences for the public good.)

To perform the estimates, we set the mixed-strategy equilibrium probability of contribut-

ing (i.e., defined by equation 4) equal to the empirical probability (i.e., γ̂j for a treatment j).

This gives a relationship between R and γ that must be satisfied. In addition, we calibrate

the cost of submitting a proposal c using the median hourly wage of a nurse in Massachusetts

(i.e., $40)22 and the number of competitors n using only 30 percent of the entire sample.23

Given these are constant across treatments, such calibration is not crucial for our results.

In the control group the probability of submitting is about 2 percent. Thus, the procedure

just described leads to:

R̂ =
0.02 × 0.3 × 1237

1 − 0.980.3×1237
(40 − γ̂) = 297 − 7.4 × γ̂. (7)

Equation (7) is the relationship between an implicit reward from winning and the prefer-

22Here, we consider the median income of a Nurse Practitioner according to the Bureau of Labor Statistics.

Nurse practitioners are the most represented jobs in our sample. Yet, one may argue that this value may

underestimate the cost of contributing for other professions, such as physicians, because these workers have

higher opportunity costs of time. This criticism, however, is not supported by data, as we find no empirical

evidence of sorting based upon profession.
23This choice is our best guess of the number of active staff members at the Heart Center. This is based

on the number of employees who took a survey before the experiment (378 people). Assuming greater par-

ticipation would lead to artificially increasing the estimates of underlying incentives. In fact, staff members

may have rational expectations about the actual number of potential participants, which may be less than

the entire population.
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ences for the public good that is consistent with the control group data. The implicit reward

can be thought of as the value of non-pecuniary rewards from winning (e.g., reputation, peer

recognition, prestige). This relationship is inversely proportional because rewards and social

preferences must substitute each other to keep participation fixed.

In the treatment with pecuniary prize, the probability of submitting was 5 percent higher

than in the control group. Theoretically, this gap is due entirely to the difference in rewards

from winning. So, letting Rp denote the implicit reward in the treatment with pecuniary

prize, we get the following relationship:

R̂p =
0.07 × 0.3 × 1237

1 − 0.930.3×1237
(40 − γ̂) = 1039.1 − 25.9 × γ̂. (8)

Given the pecuniary prize was worth $400,24 one can use equation (7) together with equa-

tion (8) to identify R and γ separately. As shown graphically in Figure 4, this identification

step can be thought of as shifting the curve for equation (7) by the value of the pecuniary

prize and using the point where it intersects with the curve for equation (8) to pin down an

estimate of γ (i.e., γ̂).

As a result, the magnitude of the social preferences towards improving the organization

is γ̂ = $18. Thus, the impact of social preferences on the probability of contributing with a

submission is equivalent to a 45 percent reduction in the cost of contributing. This result is

complementary to the evidence on social preferences provided by Della Vigna et al. (2016).

Della Vigna et al. (2016) show that freelance workers have social preferences towards their

employers and these preferences may affect the level of effort at work. We show that the

same may happen for workers inside of an organization. Here, a larger effect is found which

may be attributed to the combined consequences of the organization pursuing a social goal

(e.g., providing healthcare) and the individuals being members of an organization, rather

than freelance workers.

The magnitude of the implicit reward from winning in the control group is found positive

and large R̂ = $160. This result suggests sizable non-pecuniary incentives (e.g., reputation,

peer recognition) in contributing to public goods inside of organizations, other than just so-

cial preferences or pecuniary prizes. The empirical work of Kosfeld and Neckermann (2011)

and Blanes i Vidal and Nossol (2011) also find positive effects associated with the role of con-

gratulatory rewards and rankings in tournaments with no prizes. Here, the main difference

24Recall that the pecuniary prize was an iPad mini. The value of a regular iPad mini as a reward can

be estimated by looking at the cost of purchasing the item online. The price paid by the Heart Center was

$239 at the end of 2014 (no shipping cost). Other very popular models (i.e., those with cellular data and

large storage) could cost as high as $350. Agents, however, were not aware of the specific model used for the

competition and of the price paid. So, the value of $400 is intended to be very conservative.
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Figure 4: Solid and dashed curves show equations (7) and (8) respectively.
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is that reputation or social status may be acquired through a public good contribution to

improving the organization rather than on the basis of differences in individual productivity

or skills.

In the treatment with framing, one may hypothesize that the increase in participation

of 2-3 percent is due to an increase in social preferences, as if individuals experienced a

higher level of personal satisfaction from contributing per se (i.e., γ). On the other hand,

it is also possible that framing raised the level of the implicit reward from winning, as

individuals expected a higher reputation increase due to contributing to a socially valuable

task (i.e., R). Here, experimental data are consistent with both possibilities, and we cannot

distinguish between these two effects. All we can infer without making further assumptions

is that framing had a significant positive impact on one or both of these two variables. This

result supports the existing literature on framing manipulations in public good games in the

laboratory (e.g., Andreoni, 1995), and extends its validity to a field setting. It is also in line

with the studies finding an effect of framing on effort inside of firms (e.g., Hossain and List,

2012; Hong et al., 2015).

A few remarks are in order here. To obtain confidence intervals around these estimates

one may consider several sources of uncertainty. First, there is the uncertainty for the

estimation of the probability of submitting in our sample. This type of uncertainty, however,

is easy to quantify and evaluate (e.g., standard errors can be computed directly from the

data). Another source of uncertainty is due to the calibration of the marginal cost or the

number of competitors. Also in this case, it is not difficult to evaluate the variation of

our estimates (e.g., one may use historical data about internal compensations for extra

activities). Finally, another important source of uncertainty is with respect to the main

behavioral assumptions of the model, which we discuss below.

One possible concern is that people often make incorrect judgements about incentives.

In the laboratory, several studies have indeed found over-expenditure of effort in contests

(see Dechenaux et al., 2014). This finding is often associated with systematic mistakes or

judgemental biases, such as overconfidence. If agents in our sample were “overconfident,”

our estimate of the preferences for the public good would be biased upward, as we were

falsely considering “altruism” any excess of effort due to overconfidence. Yet, this type of

bias alone is unlikely to explain large differences across treatments, as the ones observed in

our setting.

Another possibility is that of a negative interaction between pecuniary and non-pecuniary

incentives. Theoretically, pecuniary incentives for public goods or pro-social activities may

crowd out non-pecuniary incentives to perform these activities (Deci and Ryan, 1985; Ben-
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abou and Tirole, 2003). Empirically, non-monotonicites in price incentives have been indeed

documented (Gneezy and Rustichini, 2000; Lacetera et al., 2014). Here, a crowding-out

effect would bias Rp, because incentives do not simply add up. Our procedure would then

underestimate the social preferences (i.e., γ̂). Given the already large estimate of social

preferences, this appears unlikely.

We now turn to discuss the observed difference in response between genders. We argue

that this could be due to systematic differences in preferences between men and women.

Several studies have provided evidence supporting the hypothesis of gender-based differences

in preferences (Croson and Gneezy, 2009). Theoretically, there are three main possible

explanations that one can consider. First, there is evidence on gender differences in risk

aversion broadly suggesting that women are more risk averse than men (e.g., Borghans et

al., 2009). Second, women seem to shy away from competitive situations, either because of

feedback aversion or different attitudes toward competition (Niederle and Vesterlund, 2007).

Third, there may be potential differences amongst the genders in altruism (Andreoni and

Vesterlund, 2001).

In our setting, women are found to be more responsive to a competition with a pecuniary

incentive than men. While one needs to be cautions in attributing field evidence of gender

differences in outcomes to specific psychological traits, this finding is not consistent with

the view that women are more risk averse than men, as the competition for prizes generates

greater variation in outcomes. One may argue that women are more attracted by a compe-

tition with pecuniary incentives because the expected payoff is overall higher than the same

competition with no pecuniary incentives. If so, the differential response can be explained

as a differential in the fixed cost of competing. Or, to put it differently, women seem to bear

higher costs to compete, which is consistent with the view that women are less competitively

inclined than men. Differences in altruism may explain why women are more responsive

than men to the treatment for improving patient care. However the existing evidence on

difference in the level of altruism suggests that this may not be the case. Another possible

explanation is that agents respond differently to situations affected by gender-stereotypes.

For example, Coffman (2014) has shown evidence that women are less likely to contribute

ideas in situations that are strongly identified with male stereotypes.

Another empirical result that merits further consideration is that the treatments had

zero effects on the quality of the proposals submitted. Gibbs et al. (2014) reports results

from a field experiment in an ideation contest and observes effects in both the number and

quality of submissions. Here we only observed effects on the number of submissions. We

conjecture the difference is due to the difference in rating systems. In our study, proposals
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were rated from 1 to 5 stars; binning proposals into 5 values. Five stars is a readily reached

quality level in our setting; 20 percent of ratings were 5-stars. This fact and the “hump-

shaped” rating distribution suggests the bins are near the central portion of the quality

distribution. Hence our quality measure is more sensitive to changes in moderate quality

proposals. In Gibbs et al. (2014), the quality metric was the proportion of proposals pitched

to clients of the company under study. In effect, binning every proposal as 0 or 1 and

focusing on the upper-tail of quality where proposals get binned as 1. For example, compare

the ratings of proposals A, B, C, and D with hypothetical true qualities of 3, 4, 5, and 10

“stars” respectively. Assume proposals with ratings above 5-stars are accepted. Under the

Gibbs et al. (2014) system, proposals A and B cannot be distinguished, but C and D can be

distinguished. Under our rating system, the opposite is true; A and B can be distinguished,

but C and D cannot be distinguished. Hence we view our results as complementary to Gibbs

et al. (2014) and not evidence against quality effects in general. Taken together, the two

studies suggest that quality effects are not constant across the distribution of quality.

Overall, in recent years incentive schemes based on an employee’s performance in a contest

have been increasingly used by management to increase the productivity and creativity of

employees. Existing studies on contest theory, both theoretical and empirical, often neglect

the role of externalities exerted by agents contributing ideas to a contest, which may result

in problems of under-provision. The present paper tries to fill this gap by looking at the

intricate relationship between incentives and the motivation to contribute ideas in order

to improve the organization. Within this context, the field experimental results presented

confirm that monetary prizes have an important role in spurring participation, without

affecting the quality of the ideas. But we also find significant effects of framing manipulations

that we interpret as consistent with impure altruism. Overall, these results support the view

that workers have multiple underlying motivations to contribute to public goods inside the

organization, consisting of a combination of pecuniary and altruistic incentives associated

with the mission of the organization.
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A Online appendix

In section A.1 of this online appendix, we present a formal proof of the result of sorting based

upon costs in the extended model with heterogenous costs discussed in the Predictions section

of the main paper. In section A.2, the graphics used in the challenge website are shown, as

well as tables with additional results are presented.
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A.1 Extended model with heterogenous costs

Proof. Consider the case of two types of individuals j = 1, 2 forming two groups of equal

size n1 = n2 = n. Individuals can decide to contribute with a single proposal or not. When

an agent of type j decides to contribute, the expected utility is as follows.

uj1 = γŶ + δj +
n∑

kj=1

n∑
kl=0

Pr(Y = kj + kl)
R

kj + kl
− cj.

The utility of not contributing is as follows.

uj0 = γ(Ŷ − 1).

Equating these two conditions for all individuals gives the following mixed-strategy equilib-

rium condition:
n∑

kj=1

n∑
kl=0

Pr(Y = kj + kl)
R

kj + kl
= cj − δj + γ

for all j = 1, 2. To examine differences in equilibrium probabilities p∗1 and p∗2, we use the

ratio between the above equilibrium condition for individuals of type j = 1 and the same

expression for agents of type j = 2. This gives:∑n
k1=1

∑n
k2=0 Pr(Y = k1 + k2)

R
k1+k2∑n

k1=0

∑n
k2=1 Pr(Y = k1 + k2)

R
k1+k2

=
c1 − δ1 + γ

c2 − δ2 + γ
.

The left hand side can be rearranged as follows.

Pr(k2 = 0)
∑n

k1=1 Pr(Y = k1)
R
k1

+ σR

Pr(k1 = 0)
∑n

k2=1 Pr(Y = k2)
R
k2

+ σR

where σ =
∑n

k1=1

∑n
k2=1 Pr(Y = k1 + k2)

1
k1+k2

. Using 1 − p2 = Pr(k2 = 0) and 1 − p1 =

Pr(k1 = 0) together with the density of the binomial distribution, we obtain the following

simpler expression.

(1 − p2)
(1−(1−p1)n)

np1
R + σR

(1 − p1)
(1−(1−p2)n)

np2
R + σR

.

If c1 − δ1 > c2 − δ2, then the above expression in equilibrium needs to be larger than one.

This inequality can be expressed as follows:

p2(1 − p2)

(1 − (1 − p2)n)
>

p1(1 − p1)

(1 − (1 − p1)n)
.

Hence, the inequality is satisfied only if p2 is greater than p1. Q.E.D.

A.2 Graphics and tables with additional results

40



Table A.5: Probability of an employee making a submission – Subsample with survey

SUBMITij

(1) (2) (3) (4) (5) (6)

PCARE 1.95 1.90 1.93 1.19 1.94 1.16
(3.65) (3.68) (3.68) (3.67) (3.69) (3.70)

WPLACE 8.52∗∗ 8.54∗∗ 8.54∗∗ 7.71∗ 8.61∗∗ 7.85∗

(4.16) (4.20) (4.17) (4.23) (4.16) (4.33)

PRIZE 10.78∗∗ 10.78∗∗ 10.96∗∗ 10.06∗∗ 11.08∗∗ 10.43∗∗

(4.70) (4.71) (4.71) (4.67) (4.72) (4.79)

Physician −1.30 −4.68
(4.89) (5.21)

Nursing −1.11 3.35
(3.61) (4.83)

Male 1.39 3.55
(3.99) (4.91)

Office 6.97∗∗ 7.25∗

(3.06) (4.07)

age18-25 −6.78 −7.91
(12.11) (12.54)

age26-35 −6.20 −6.56
(11.50) (11.50)

age36-45 5.02 3.55
(12.02) (12.01)

age46-65 1.58 0.68
(11.72) (11.76)

age65+ 7.46 5.91
(14.33) (14.70)

Constant 5.49∗∗ 6.26∗ 5.16∗∗ 1.36 5.56 0.41
(2.42) (3.38) (2.48) (2.43) (11.16) (12.60)

N 378 378 378 378 378 378
Log Likelihood −92.01 −91.95 −91.95 −89.91 −87.39 −85.37
Akaike Inf. Crit. 192.03 195.90 193.90 189.81 192.79 196.75

Note: This table reports coefficients from a linear probability model for the probability of an employee con-
tributing with a submission using the subsample of 378 employees who have taken an online survey. Het-
eroskedasticity robust standard errors are in parenthesis. Coefficients and standard errors are multiplied by
100 so that readers can interpret them as percentage point change in the probability.
∗∗∗Significant at the 1 percent level.
∗∗Significant at the 5 percent level.
∗Significant at the 10 percent level.
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Table A.5: Proposal ratings, submissions’ word count and number of proposals

Submission length Proposals Proposal ave. rating

(1) (2) (3)

PCARE 0.05 −25.02 1.00
(0.11) (40.56) (1.27)

WPLACE 0.11 26.13 0.37
(0.11) (40.36) (1.25)

PRIZE 0.02 −8.97 0.17
(0.11) (38.50) (1.19)

Constant 3.13∗∗∗ 127.37∗∗∗ 1.57
(0.10) (33.70) (1.04)

N 113 60 60
R2 0.01 0.05 0.02
Adjusted R2 −0.01 −0.004 −0.04
Residual Std. Error 0.03 (df = 109) 77.82 (df = 56) 2.75 (df = 56)
F Statistic 0.55 (df = 3; 109) 0.93 (df = 3; 56) 0.33 (df = 3; 56)

Note: This table reports coefficients from a linear regression model for submission length as measured by the
word count of the proposals made (column 1), the number of proposals per submission (column 2) and the
proposal’s average rating (column 3).
∗∗∗Significant at the 1 percent level.
∗∗Significant at the 5 percent level.
∗Significant at the 10 percent level.
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Figure A.5: Graphics displayed on the website of the challenge at the login matching the
randomly assigned treatment.
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