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EXTENDED ABSTRACT

A growing body of research draws on the notion that scientists face trade-offs between the open disclosure of research results and larger financial returns associated with limited disclosure or secrecy. For example, many firms permit their scientists to publish research results (Hicks, 1995; Sauermann & Stephan, 2010; Vallas & Kleinman, 2008) but firms that restrict publishing offer higher wages (Stern, 2004). Thus, scientists in industry may have to make trade-offs between publishing and pay when choosing between jobs in firms that pursue an “open science” approach versus firms that restrict disclosure.[footnoteRef:1] The choice between disclosure and pay may become increasingly important also in academia, where scientists may decide to limit or delay the disclosure of research results in order to advance commercial objectives (cf. Blumenthal et al., 1986; Hackett, 1990; Slaughter & Rhoades, 2004; Stephan & Levin, 1996). Given these choices, scientists’ preferences for publishing and the way in which they resolve trade-offs between publishing and pay have important direct and indirect effects on outcomes such as the disclosure strategies chosen by organizations (Gans, Murray, & Stern, 2010a), the distribution of rents between firms and their scientific employees (Stern, 2004), on firms’ innovative performance (Cockburn & Henderson, 1998), and on the overall progress of the scientific enterprise (Huang & Murray, 2009; Nelson, 2004; Sorenson & Fleming, 2004). [1:  While disclosure in a formal sense can occur in a variety of ways, including informal interactions between scientists or even in the form of patents, we follow the prior literature in focusing on “open disclosure” in the form of publications.] 

While prior work shows that scientists value publishing and that preferences for publishing may have important economic consequences, our empirical understanding of these preferences and of the trade-offs scientists are willing to make between publishing and pay is very limited. For example, building on the seminal work by Merton and other scholars of science (e.g., Dasgupta & David, 1994; Merton, 1973; Stephan, 2010), it is often implicitly assumed that all scientists share a strong taste for publishing. However, there may be significant heterogeneity in scientists’ preferences for publishing, with important implications for scientists’ sorting into jobs with different publishing policies and for the resulting wage differences across jobs (Killingsworth, 1987; Roach & Sauermann, 2010). Second, little attention has been paid to the possibility that scientists may value the ability to publish for different reasons, e.g., because publications may increase career opportunities, allow a researcher to contribute to the advancement of science, or increase the chances of obtaining funding for future work. Different reasons, in turn, may be related to the trade-offs scientists are willing to make between money and publishing, but also to other important economic outcomes. Finally, we have limited understanding of how preferences for publishing are related to scientific ability and, therefore, to the likelihood that a scientist produces valuable knowledge in the first place (Agarwal & Ohyama, 2010; Sauermann & Cohen, 2010; Stern, 2004).
To address these questions, we first predict the relationships between the wage premium a scientist requires in order to give up publishing on the one hand, and his underlying preferences for both publishing and money, different reasons to publish, and research ability on the other.[footnoteRef:2] We then test our predictions using novel survey data from 1,400 junior life scientists. To elicit information on the wage premium required to forego publishing, we asked respondents to indicate their reservation wages for industrial research positions in firms that varied systematically with respect to publishing opportunities while holding other job attributes constant. While this approach has its own limitations, it has several advantages. Among others, it allows us to characterize the full distribution of preferences and required wage premia in the population, thus providing novel insights into heterogeneity across individual scientists and complementing prior work that has focused on average compensating differentials emerging in the labor market  (cf. Heckman, Matzkin, & Nesheim, 2010; Killingsworth, 1987; Stern, 2004).[footnoteRef:3] [2:  The wage premium a scientist requires to forego publishing can also be interpreted as his “willingness to pay” for the ability to publish by taking a wage cut (cf. Stern, 2004). Given that publishing appears to be the norm rather than the exception (Sauermann & Stephan, 2010; Stern, 2004), we frame our discussion in terms of the wage premium.]  [3:  The term “compensating differential” is used widely in the labor economics literature to describe the additional amount of money a job pays to offset the absence of a desirable attribute (e.g., publishing) or the presence of an undesirable attribute (e.g., hazardous work conditions) (e.g., Hamilton, 2000; Hwang, Reed, & Hubbard, 1992; Rosen, 1986). We use the term “compensating differential” to refer to the wage premium that is realized in the labor market equilibrium and we use the term “required wage premium” to refer to the wage premium that a particular individual asks for to take the job without publishing.] 

We find significant heterogeneity in scientists’ preferences for publishing and in the wage premia they require to forego publishing opportunities. Our insights into the distribution of preferences are useful in thinking about counterfactual labor market transactions and in predicting market outcomes when demand or supply conditions change (Heckman et al., 2010). For example, they may allow us to predict changes in compensating differentials as a greater number of firms adopt “open science” approaches (Ding, 2011; Lacetera, Cockburn, & Henderson, 2004; Vallas & Kleinman, 2008). Second, we find that scientists value publishing for different reasons. These reasons, in turn, predict differences in the required wage premium, even controlling for the importance of publishing per se, possibly because they imply different degrees of substitutability between publishing and money. Thus, future work may benefit from recognizing that scientists see publishing not as an end in itself, but as a means towards qualitatively different (and substantively interesting) ends. Finally, we find that ability is positively related with the required wage premium because it increases scientists’ preference for publishing. This relationship between ability and the required wage premium is particularly relevant for employers, who have to consider trade-offs between publishing and pay in the context of scientific productivity. 
Our results complement prior work on scientists’ disclosure choices and on the interactions between scientists and their employers (e.g., Cockburn & Henderson, 1998; Gans et al., 2010a; Stern, 2004). Our results support the general notion that scientists value publishing, but they also suggest that future work should consider heterogeneity in scientists’ preferences. A significant share of scientists appear to have quite weak preferences for publishing; indeed, some scientists seem to view publishing as a burden rather than a benefit. This heterogeneity has implications for theoretical work that relies more or less explicitly on the notion that scientists value publishing (e.g., Gans, Murray, & Stern, 2010b). In particular, the size of hypothesized effects is likely to be different in the presence of heterogeneity and sorting than when homogeneous preferences are assumed. Moreover, once heterogeneity is considered, selection and sorting are key mechanisms that need to be considered theoretically and that can serve as important levers from a managerial and policy perspective.
Regarding firm policy, our results suggest that firms may be able to keep research results secret without having to pay large compensating differentials if they are able to attract those scientists who care little about publishing. At the same time, this strategy faces the problem that preferences for publishing have a positive relationship with ability, i.e., firms that seek to benefit from a low preference for publishing may also suffer from a lower ability of their workforce. Conversely, firms trying to recruit top scientists are unlikely to succeed without offering publishing opportunities. 
While it is commonly thought that firms try to limit disclosure, thereby giving rise to tensions between scientists’ preferences for publishing and the secrecy concerns of their employers, it is not always in firms’ best interest to minimize disclosure. Firms may derive various strategic benefits from publishing, including productivity benefits in their own research efforts (Cockburn & Henderson, 1998; Ding, 2011; Parchomovsky, 2000; Penin, 2007; Stern, 2004). Given that a significant number of scientists seem to care little about publishing, it is – at least in principle – conceivable that some firms have a stronger preference for publishing than some of their scientific employees. This argument is the opposite of the common stereotype, but it is consistent with the observation that a significant number of firms not only allow publishing, but have introduced incentive systems that explicitly encourage scientists to publish (Henderson & Cockburn, 1994; Stern, 2004; Zucker, Darby, & Brewer, 1998). As such, future work may benefit from a more nuanced analysis of goal differences between scientists and firms, recognizing that goal conflict (or the lack thereof) may vary across individual scientists.
When scientists do have a strong preference for publishing, it may be important to understand why. If scientists “pay” to publish (Stern, 2004) because they truly value open knowledge disclosure and contributing to the advancement of science, employers may indeed be able to enjoy the benefits of lower labor cost. If, on the other hand, the willingness to accept a wage discount is primarily based on considerations of signaling and future pay, scientists who “pay” to publish today may require higher wages tomorrow or may leave the organization to pursue alternative jobs. Similarly, it has been suggested that patents and commercial achievements increasingly result in recognition from scientific peers (Audretsch, Boente, & Krabel, 2009; Dasgupta & David, 1987). For scientists who care about publishing primarily as a means to achieve peer recognition, patents may increasingly occupy a similar role as publications. Since patents also potentially provide a financial benefit, those scientists may move towards more “closed” science.  For scientists who see publishing primarily as a mechanism to advance science and who value the open disclosure of results per se, patenting is unlikely to be a substitute for publishing. While these conjectures are very preliminary, they point towards the potential value of thinking about publishing not as an end in itself but as a path towards a variety of indirect outcomes about which scientists ultimately care.
Although our study focuses on industry employment where the trade-offs between publishing and pay are most salient, such trade-offs may be increasingly important in academia as well. While it is unlikely that academics will give up publishing completely, growing attention to research commercialization has raised concerns over publication delays and the selective (versus full) disclosure of research results (cf. Blumenthal et al., 1986; Hackett, 1990; Slaughter & Rhoades, 2004; Stephan & Levin, 1996). Our conceptual discussion may provide a useful starting point for future research on the trade-offs scientists are willing to make between disclosure and pay in the particular context of academia.
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