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Research Question and Motivation: The purpose of this project is to examine what motivates people to
contribute to scientific discovery. Given the role of scientific discovery in economic growth and productivity
(e.g. Azoulay et al, 2011), understanding the motivations for participation in science has critical implications
for policy in public and private organizations. In order to study motivations for scientific contribution, we will
run of series of natural field experiments (Harrison & List, 2004) that will allow us to test why people make
voluntary contributions to science in the absence of pecuniary benefits. We will examine whether different
incentives and tasks impact participation, the effort exerted, and the outcomes of scientific contribution.

We will run a series of experiments on Zooniverse (www.zooniverse.org), which is the largest
voluntary crowd science platform in the world." Individuals from around the world join Zooniverse in order to
assist professional scientists clean and classify data with the understanding that they will not be paid or
formally acknowledged for their assistance in these projects. Similar to platforms like Wikipedia, participants
are investing time that could otherwise be spent on paid work or leisure into voluntary scientific research.’
While the fact that certain types of people may be willing to give up economic rewards for science is not a
new insight®, how these voluntary scientists differ from the general population, and how to increase the
intensity and quality of their contributions are open questions.

Identification and Research Methodology: We will post several real scientific research projects on the
Zooniverse platform. The projects will all have the same scientific content but will vary in how they are
presented to participants. Participants will not be aware that these projects are being used to investigate
questions related to the economics of science in addition to the publically stated objective of the projects.

The main empirical challenge is that certain types of people may select into a particular project based on
their ability, knowledge, or other unobservable characteristics. To eliminate concerns about participant
selection into a particular project based on an experimental treatment, and to ensure participants are not
aware that there are several versions of the same project (i.e., different experimental treatments), each
version will be emailed to a randomly selected subset of Zooniverse participants who will be invited to
contribute to the projects. * The total population of participants who will be emailed is 30,000. Each
participant will receive one version of the project. We will control for participant characteristics by
administering a short survey on participant age, gender, employment status, educational level, and career
goals before they contribute to the project.

A sample Zooniverse project asks participants to identify and classify whales and dolphins in photos to help
understand the ecology and population trends of marine mammals.
(https://www.zooniverse.org/projects/tedcheese/snapshots-at-sea)

2 Survey data provided by Zooniverse shows that that the majority of platform contributors have at least a
Bachelor’s degree, are employed full time, and contribute during their spare time while at home.

* For instance, some R&D firms offer employees the opportunity to spend time on their own research program in
exchange for lower pay (Stern, 2004).

* Selection into a project based on the treatments would be problematic in these experiments because we are
unable to observe the characteristic of people who decided not to participate in a project because of an
experimental treatment. As a result of this unobserved selection, causal identification of the effect of the
treatment on participation would not be possible. Therefore, it is critical that we control the sample of potential
participants so that we can determine whether those who choose to participate are different from those who
choose not to and how this self-selection differs across treatments (e.g. Angrist & Pischke, 2009).
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These experimental treatments are motivated by existing theory and observational evidence on knowledge
creation, public goods provision, and behavioral economics. They are summarized below:

Creative Treatment: One explanation for why people may voluntarily contribute to scientific discovery is
because it offers them a creative outlet that they derive utility from (Eisenman & Robinson, 1967). To test
whether a desire to engage in a creative activity influences people’s desire to contribute to science, one of
the projects will be designed such that the participant task is more complex than the control task, and
therefore, requires more creativity to be completed.

Reputational Treatment: A third explanation for voluntary contributions to science is that people derive
social rewards for doing so either within the Zooniverse community or in their broader social networks (e.g.,
Rege & Telle, 2004; Wasko & Faraj, 2005). To test whether social rewards increase people’s willingness to
contribute to science, one project page will offer participants the chance to be acknowledged in a research
report that comes out of the research project. The page will specify that participants who make substantial
contributions to the project will be mentioned in a report. This reputational reward will indicate to the
participants’ social network that they have contributed meaningfully to scientific discovery. We will also
separately examine whether incremental acknowledgements (e.g., announcement of top contributor every
week) differentially impacts effort and outcomes compared to one significant acknowledgement at the end
of the project.

Scientific Framing Treatment: The final explanation for voluntary contributions to science that we will test in
this project is that people may derive utility from the belief that they are contributing to a welfare enhancing
public good (e.g., Bergstrom et al, 1986; Stiglitz, 1999). To test this explanation, the scientific contribution of
the research project will be emphasized on one of the project pages.

The control group will be sent a version of the project with a basic description and with none of the
treatments described above.

Data Collection and Analysis: The data on platform pages will include information on both the intensity and
quality of participation. The main estimation equation will be:

Participation; = a + [,CreativeTreatment; + [5,ReputationalTreatment;

+ BsScientificTreatment; + ¢;

where Participation; is a measure of participation (either intensity or quality) of participant , and the fs are
the estimated effects of the respective treatments on participation relative to the control project page. We
will run similar regressions to investigate how the treatments affect the characteristics of participants to
determine if different types of people are affected by different motivators.

Impact: This project allows us to gain a better understanding of the types of people who have a desire to
participate in science and the conditions under which they are more or less willing to do so. To the extent
that effective incentive schemes can target individuals without scientific backgrounds to have a meaningful
impact on scientific outcomes is salient for both science and technology policy. Investigating these research
guestions on a digital crowd sourcing platform also has implications for how digitization contributes to
productivity.

Timeline and Budget: We have already established cooperation with Zooniverse on this project. We will
complete the ethics approval process in May and complete the survey and experimental design in June. We
expect to complete the designing and building of the Zooniverse research project pages by the end of this
summer and execute the experiment through September to November. We will collect and analyze data in
December 2016 to February 2017 with the goal of completing a draft available for circulation by May 2016.
The primary use of the grant will be to hire research assistants to help us build the project page on




Zooniverse, program the various treatments, and help us collect the data from the platform. The remaining
budget will assist us in presenting our research at conferences.
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