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A B S T R A C T   

In this paper, we address the question of ‘Why do firms publish scientific papers?’. Research examining the 
competitive advantages that firms accrue from investment in R&D has provided evidence that such efforts can be 
associated with the voluntary disclosure of research findings in scientific publications. This form of scientific 
openness occurs despite potentially undermining the value-capturing process by generating knowledge spillovers 
and hindering the use of other instruments for protecting intellectual property (patents and secrecy). Our un
derstanding of what leads firms to engage in scientific publishing remains relatively limited, however. We 
address this gap by presenting a systematic review of 164 studies examining firm publishing. We then develop a 
conceptual framework that outlines five incentives for firms to engage in publishing: (i) accessing external 
knowledge and resources; (ii) attracting and retaining researchers; (iii) supporting IP strategies; (iv) building the 
firm's reputation; and (v) supporting commercialization strategies. Mechanisms that relate incentives to publish 
to firms' major stakeholders – i.e. academia, industry, investors, users, and institutions – are also outlined in the 
framework. We conclude by setting out an agenda for future research.   

1. Introduction 

Why do firms disclose the outcomes of their R&D efforts in scientific 
publications? Since the 1990s, research has yielded extensive empirical 
evidence that firms publish many of their R&D results in scientific 
journals (e.g. Arora et al., 2018; Godin, 1996; Hicks et al., 1994; Narin 
and Rozek, 1988; Tijssen, 2004). Despite the fact that these disclosures 
can generate unintended knowledge spillovers and hinder firms' ability 
to fully capture the returns from their R&D (Arrow, 1962; Dasgupta and 
David, 1994; Nelson, 1959), we lack a systematic understanding of what 
incentives underlie the decision by firms to engage in scientific pub
lishing. This paper aims to address this gap by developing a conceptual 
framework that outlines the incentive structure for private organisations 
to disclose the outcomes of their R&D efforts in scientific publications. 

Scholars in science policy and innovation studies, economics of 
innovation, and the management of technology and innovation more 
generally have devoted much effort to understanding the R&D process 

(e.g. Audretsch and Feldman, 1996; Griliches, 1979; Jaffe, 1986; 
Mansfield, 1968). Within this body of literature, the ‘R’ element has also 
received considerable attention. Research has explored the motivations 
for private organisations to invest in basic research, and the productivity 
gains that derive from this investment as a consequence of better access 
to upstream knowledge sources (Gambardella, 1992; Nelson, 1959; 
Rosenberg, 1990) and an enhanced capacity to absorb external knowl
edge (Cohen and Levinthal, 1990; Cockburn and Henderson, 1998). A 
few empirical studies have provided evidence that private investment in 
basic research can also be associated with scientific openness, in 
particular with firms disclosing knowledge of potential commercial 
value in scientific publications (e.g. Arora et al., 2018; Hicks et al., 1994; 
Koenig, 1983; Narin and Rozek, 1988; Tijssen, 2004). This phenomenon 
extends beyond science-based sectors (e.g. Csomós and Tóth, 2016; 
Godin, 1996; McMillan et al., 2014; Simeth and Raffo, 2013), and has 
been found to have a positive impact on firms' innovative outcomes 
(Almeida et al., 2011; Cassiman et al., 2008; Jong and Slavova, 2014) 
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and market value (Pellens and Della Malva, 2018; Simeth and Cincera, 
2016). 

The conceptual work by Hicks (1995) can be considered as perhaps 
the first attempt to examine systematically what motivates firms to 
engage in the production of scientific publications. This seminal study 
argued that firms decide on what knowledge to disclose, and that sci
entific publishing enables firms to signal their tacit (unpublished) 
knowledge, to build sufficient credibility to engage with the academic 
research community, to retain and recruit leading researchers since 
contributing to publications is a rewarding activity for many individuals 
(e.g. with regard to building their technical reputation, or helping them 
when changing jobs), and to fulfil regulatory requirements in some in
dustries. More recent work has added to these motivations, suggesting 
that the academic background of founding members (Ding, 2011), 
threats of product substitution (Polidoro and Theeke, 2012), opportu
nities to exclude competitors from patent races (Baker and Mezzetti, 
2005), complementarity between patents and publications as value- 
appropriation mechanisms (Gans et al., 2017), and low levels of 
knowledge spillovers and effective appropriability regimes (Simeth and 
Raffo, 2013) are all factors that may contribute to a firm's decision to 
publish in scientific journals. Although the literature examining firm 
publishing has considerably grown since Hicks's (1995) conceptual 
work, our understanding of the incentive structure that underlies a firm's 
decision to engage in disclosure in scientific journals remains rather 
fragmented. While Hicks's (1995) article was produced at a time when 
there were few empirical studies on the phenomenon, more recent 
research has often examined the motivations for firms to publish not as 
the main focus of investigation, but in relation to other industrial and 
firm-level dynamics (e.g. the innovative and financial performance of 
firms, the development of research capabilities, university-industry 
collaborations) and drawing on a range of theories, frameworks, and 
concepts. These include studies building on institutional theory (Git
telman and Kogut, 2003; Nelson, 2016; Sauermann and Stephan, 2013), 
signalling theory (Polidoro, 2013; Spencer, 2001), the resource-based 
view of the firm (Alexy et al., 2013; Tijssen, 2004), economics of sci
ence (Sauermann and Roach, 2014; Stern, 2004), absorptive capacity 
(Arora et al., 2018; Simeth and Cincera, 2016), and open science (Ding, 
2011; Simeth and Raffo, 2013). As a result, we still lack a fine-grained 
and comprehensive understanding of what incentives lead firms to 
engage in disclosure in the form of publications in scientific journals. 

Our paper attempts to fill this gap by addressing the question of ‘Why 
do firms publish scientific papers?’. We develop a conceptual framework of 
firms' incentives to pursue scientific publications on the basis of a sys
tematic review of 164 studies on the theme. Five categories of incentives 
constitute the ‘pillars’ of this framework. These are: (i) accessing 
external knowledge and resources; (ii) attracting and retaining re
searchers; (iii) supporting IP strategies; (iv) building the firm's reputa
tion; and (v) supporting commercialization strategies. The framework 
builds on previous research on firm publishing and links the five in
centives to a number of firms' stakeholders – i.e. academia, industry, 
investors, users, and institutions – on the basis of a variety of mecha
nisms (e.g. stimulating collateral research, signalling discoveries and 
competences, extending patent races, supporting regulatory approval). 

The remainder of the paper is organised as follows: Section 2 de
scribes the method and data of our review; Section 3 outlines the five 
categories of incentives for firms to engage in scientific publishing and 
the resulting conceptual framework; Sections 4 presents an agenda for 
future research; Section 5 concludes. 

2. Review: methods and data 

In this section, we will first describe the search strategy and the in
clusion criteria we develop to identify studies examining firm publish
ing. We will then present descriptive statistics of this literature and 
outline the main emerging lines of research. We will conclude by 
describing the coding process we performed to delineate firms' in
centives to publishing. 

2.1. Search strategy and sample 

We examine research on firm publishing by adopting a systematic 
review approach to ensure replicability in the selection and review of 
the studies. The review process involves few stages: from sampling and 
selecting studies relevant to the review, to coding and synthesizing this 
research work (Tranfield et al., 2003). We first identified studies on firm 
publishing on the basis of the keywords outlined in Table 1. These terms 
were searched in the titles, abstracts, and lists of keywords of publica
tion records indexed in the Web of Science (WoS) Core Collection. Our 
query returned an initial sample of 7805 articles and reviews in the 
English language – the full query is reported in the Appendix A. 

Our search strategy aimed to maximize the recall of potentially 
relevant studies, in order to obtain a comprehensive representation of 
the literature on firm publishing. The initial sample of studies therefore 
included a relatively large number of false positives. To address this 
issue, we developed three inclusion criteria that we assessed by exam
ining the abstracts and, when necessary, the full text of publications. 

Table 1 
Search terms to identify studies examining firm publishing.  

Terms 

corporate science 
disclos* knowledge  
knowledge disclos* 
selective revealing 
strategic publi*” 

company 
companies 
corporate* 
firm* 
industr* 
multinational* 
R&D 
research & development 
research and development 
sector* 

Within 7 words academi* article* 
academi* paper* 
academi* output* 
academi* research 
academi* knowledge 
basic research 
conference article* 
conference paper* 
conference proceedings 
meeting abstract* 
open science  
proceedings article* 
proceedings paper* 
publication* 
publishing 
scien* article* 
scien* paper* 
scien* output* 
scien* research 
scien* knowledge 

Notes: * represents the wildcard to account for a term variation. ‘Within 7 words’ 
indicates that the two groups of terms could be separated by no more than seven 
words; we tested for searches with a larger (or smaller) number of words be
tween groups of keywords, but these searches retrieved a larger proportion of 
false positives (or excluded some true positives). 
Source: Authors' elaboration. 
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More precisely, a study was included in the review if the study met at 
least one of the following criteria: (i) it analyses the scientific publica
tion activity of firms or industrial sectors; (ii) it develops publication- 
based indicators to characterise certain dimensions of a firm's R&D ac
tivity (e.g. R&D capabilities, firm-university collaborations); or (iii) it 
makes explicit reference to incentives for firms to engage in scientific 
disclosure. It is worth noting that we excluded from the review studies 
that focused on understanding firms' involvement in basic research but 
without explicitly considering the activity of publishing (a classic 
example of this is Rosenberg, 1990). This process led to a sample of 118 
studies from which we identified a further 46 relevant studies from the 
lists of cited references.1 Therefore, our review is based on a total sample 
of 164 studies. 

2.2. An overview of extant research 

Research interest on firm publishing has grown in the last two de
cades (Fig. 1): 81.7 % of the 164 studies in the sample were published 
from the year 2000 onwards. These contributions are included in 68 
academic journals with Research Policy, Scientometrics, and Industrial 
and Corporate Change being the most frequent journals (Table 2). The 
sample of journals is distributed across a broad range of research fields 
(see Table S1 in the Appendix C), thus suggesting that firm publishing 
has been examined from a variety of research perspectives, but also 
pointing to the need to systematize a literature that remains relatively 
fragmented. 

The largest majority of studies examined firm publishing from an 
empirical perspective (80.5 %), while the remaining studies focussed on 
conceptual aspects of the phenomenon (16.5 %) or on the development 
of economic models (3.0 %). More than half of the empirical studies 
(55.0 %) examined the private contribution to scientific publishing at 
the level of the firm, while the remainder focused on other units of 
analysis (e.g. collaborations, individual researchers, sectors, publica
tions, patents, publication-patent pairs). 

A very limited number of empirical studies at the level of the firm 
examined industrial contributions to scientific publishing using samples 
covering multiple sectors and countries (see Table 3). The largest pro
portion of studies focussed on a single sector (68.1 %) or country (72.2 
%). Single-sector studies analysed firm publishing in industries charac
terised by relatively high levels of R&D intensity, such as pharmaceu
ticals, biotechnology, and chemicals, while single-country studies have 
built mostly on samples of firms located in Japan, the United States, or 
the United Kingdom. With few exceptions (Belenzon and Patacconi, 
2014; Csomós, 2017; Csomós and Tóth, 2016), studies examining firms' 
publishing on the basis of global and multi-sector samples of firms rely 
on relatively small samples (<200 firms) from no more than three sec
tors (Godin, 1996; Hicks et al., 1996; Lim, 2004). 

The review of the literature on firm publishing reveals three inter
connected research streams. First, considerable effort has been made to 
map and characterise firm publishing (e.g. Hicks et al., 1994; Narin and 
Rozek, 1988; Tijssen, 2004) – related studies are summarized in 
Table B1 in Appendix B. While pioneering studies provided evidence of 
an increasing contribution of firms to scientific publishing (Godin, 1996; 
Halperin and Chakrabarti, 1987), more recent research efforts have 
suggested that this contribution has declined as a result of firms relying 
more extensively on public institutions' basic research (Arora et al., 
2018; Rafols et al., 2014; Tijssen, 2004). Yet whether firm publishing is 
in decline or not remains an open question as growth is observed in 
certain industries (Pellens and Della Malva, 2018; Sachini et al., 2020) 

and research areas (Liu et al., 2020; Hartmann and Henkel, 2020). 
Mapping efforts have also examined co-authorship data to trace 

firms' boundary-spanning activities in the scientific community (e.g. 
university-industry linkages) and R&D collaboration networks (e.g. 
Abramo et al., 2009; Hicks et al., 1996; Liebeskind et al., 1996; Tijssen, 
2009; Tijssen and Korevaar, 1997). The analysis of citation data, in 
contrast, has revealed that a considerable proportion of references in 
firms' publications are to publications produced by public institutions 
(McMillan and Hamilton, 2000; Tijssen and Van Leeuwen, 2006) as well 
as that firms' publications can exert an impact on subsequent R&D ac
tivities similar to, or in some cases superior to, publications generated by 
universities (Narin and Rozek, 1988; Spencer, 2001). 

It is worth highlighting that the group of studies that have contrib
uted to mapping firms' involvement in the production of scientific 
publications also comprises studies that have relied on publication data 
to examine phenomena related in some respect to firm publishing. These 
include studies using publication records to map knowledge co-creation 
in clusters (Moodysson, 2008) and firms' R&D strategies (Ramani, 
2002), to delineate samples of industrial researchers (Rappa and 
Debackere, 1992; Debackere and Rappa, 1994), to identify ‘core scien
tists’ within firms (Furukawa and Goto, 2006a, 2006b), and to analyse 
the links between firms and ‘star scientists’ (Hess and Rothaermel, 
2011). 

Second, research has examined the implications of publishing for 
firms' performance – related studies are summarized in Table B2 in 
Appendix B. This line of research has provided evidence that a firm's 
publishing activity is positively correlated with the firm's innovative 
output as reflected in the number of forward citations that the firm's 
patents receive (Arora et al., 2018; Gambardella, 1992; Halperin and 
Chakrabarti, 1987), the scope of these citations (Cassiman et al., 2008), 
and the number of patent families granted to the firm (Almeida et al., 
2011). The industry context (Lim, 2004), the presence of ‘bridging sci
entists’ in the firm (Gittelman and Kogut, 2003), and the collaboration 
with ‘star scientists’ (Zucker et al., 2002) contribute to explain this 
relationship. A positive relationship also exists between firm publishing 
and financial performance in terms of market valuation (e.g. Decarolis 
and Deeds, 1999; Pellens and Della Malva, 2018; Simeth and Cincera, 
2016). However, recent studies have suggested that the private benefits 
that firms extract from internal research (as measured by the levels of 
scientific publishing) have declined over time (Arora et al., 2018). 

Finally, research on firm publishing has examined the process of 
scientific disclosure – related studies are summarized in Table B3 in 
Appendix B. Scientific disclosure by firms has been analysed adopting 
the lens of open science, whereby the process of knowledge accumula
tion relies on disclosure and diffusion of knowledge for other researchers 
to build on (Dasgupta and David, 1994). When knowledge falls within 
the so-called Pasteur's Quadrant (Stokes, 1997), i.e. when it has both 
scientific and commercial potential, conflicting institutional logics and 
major challenges in achieving an effective balance between openness 
and appropriation can emerge (Kinney et al., 2004; Nelson, 2016; Sau
ermann and Stephan, 2013; Schmitt, 1961; Simeth and Lhuillery, 2015). 
Within this research stream, studies have identified a number of factors 
that make a firm more likely to disclose knowledge in scientific publi
cations. These include the presence of founding members with an aca
demic background (Ding, 2011), the existence of products that can 
substitute for the firm's own product (Polidoro and Theeke, 2012), 
complementarity between patents and publications as mechanisms for 
capturing value (Gans et al., 2017), an effective appropriability regime 
with low levels of knowledge spillovers (Simeth and Raffo, 2013), un
certainty in the selection of partners and high cost of knowledge search 
(Alexy et al., 2013), and the availability of government funding to 
collaborate with academic researchers (Chai and Shih, 2016). This line 
of research has also outlined how scientific openness is a critical element 
of a firm's IP strategy to affect prior art. Strategic scientific disclosures, 
namely defensive publishing, can exert a major impact on patent races (e. 
g. Bar, 2006; Della Malva and Hussinger, 2012; Johnson, 2014; 

1 Most of the studies that were snowballed from the initial sample included, 
in their full text, at least one of the keywords reported in Table 1. However, 
these studies were not identified by our query since WoS searches do not extend 
to the full text of publications. It is also worth noting that we excluded papers 
included in working paper series in our selection process. 
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Parchomovsky, 2000; Sternitzke, 2010). We will discuss this phenome
non more in detail later in the paper. 

Despite the fact that research on firm publishing has significantly 
increased our understanding of the process of scientific disclosure, 
limited efforts have been made to outline the incentive structure that 
triggers scientific disclosure by firms. Our paper seeks to fill this gap on 
the basis of the systematic review of extant literature on firm publishing. 

2.3. Delineating incentives for firms to publish 

We examined the studies in our sample to identify research work that 
discussed incentives for firms to disclose knowledge in scientific publi
cations. We used a thematic coding approach (Miles et al., 1994). First, 
we performed a microanalysis (Strauss and Corbin, 1998), sentence by 
sentence, of the full text of all the studies in the sample to identify quotes 
outlining or providing evidence (for example, by citing previous 
research works) on what motivates firms to engage in the production of 
scientific publications, i.e. quotes addressing our core research question 
‘Why do firms publish scientific papers?’ 

Second, we generated a list of first-order codes by standardising the 
quotes extracted from the studies in our sample. In this process, we 
maintained first-order codes as close as possible to the language used in 
the corresponding quotes to preserve information potentially relevant to 
the understanding of firm publishing (e.g. actors, processes, outcomes) 
and to the subsequent consolidation of these codes into higher-level 
codes. We identified 427 first-order codes extracted from 95 out of the 
164 studies in our sample, i.e. 57.9 % of the studies discussed or referred 
to at least one motivation for firms to disclose scientific knowledge in 
publications. 

Third, we compared and contrasted first-order codes to collapse 
them into more abstract conceptual categories. This process was carried 
out separately by the members of the research team, but it was also 
iterative since we regularly met to compare and harmonise emerging 
categories. We revisited the literature to resolve any discrepancy in the 
coding structure.2 This process led to some broad and some specific 
codes (e.g. Grodal, 2018; Saldaña, 2013). Broad codes described, in 
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Fig. 1. Studies on firm publishing included in the review by type (N = 164). 
Source: Authors' elaboration. 

Table 2 
Number of studies examining firm publishing by journal (N = 164).  

Journal Number of 
studies 

Proportion of 
studies 

Research Policy 31 18.9 % 
Scientometrics 23 14.0 % 
Industrial and Corporate Change 7 4.3 % 
Research Evaluation 6 3.7 % 
Management Science 5 3.0 % 
R&D Management 5 3.0 % 
Strategic Management Journal 5 3.0 % 
Organization Science 4 2.4 % 
Drug Discovery Today 3 1.8 % 
Journal of Technology Transfer 3 1.8 % 
Technology Analysis & Strategic 

Management 
3 1.8 % 

Academy of Management Journal 2 1.2 % 
Academy of Management Perspectives 2 1.2 % 
European Management Review 2 1.2 % 
IEEE Transactions on Engineering 

Management 
2 1.2 % 

Industry and Innovation 2 1.2 % 
Journal of Economic Behavior & 

Organization 
2 1.2 % 

Journal of Economics & Management 
Strategy 

2 1.2 % 

Journal of Informetrics 2 1.2 % 
Journal of Product Innovation 

Management 
2 1.2 % 

Michigan Law Review 2 1.2 % 
Science and Public Policy 2 1.2 % 
Technological Forecasting and Social 

Change 
2 1.2 % 

Other journals (<2 studies) 45 27.4 % 
Total 164 100.0 % 

Source: Authors' elaboration. 

Table 3 
Firm-level studies examining firm publishing by sector and country focus (N =
72).   

Country  

Single Multi All studies 

Sector Single 35 14 49 (68.1 %) 
Multi 17 6 23 (31.9 %)  
All studies 52 (72.2 %) 20 (27.8 %) 72 (100.0 %) 

Source: Authors' elaboration. 

2 Our coding process built on many iterations and is of an emergent nature. 
We were therefore not able to assess the interrater reliability. However, the 
systematic approach undertaken to code the studies in our sample and the di
versity of perspectives provided by the coders aimed to minimize the risk of 
introducing a bias in our analysis (e.g. Ladge et al., 2012; Smith et al., 2019). 
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general terms, what motivates a firm to engage in scientific publishing,3 

while specific codes provided more detailed explanations of these mo
tivations. For example, some studies argued that firms engage in pub
lishing to ‘access external knowledge and resources’ (broad code), 
others pointed out that publishing allows a firm to ‘stimulate an open 
culture among competitors/suppliers’, hence, to access knowledge and 
resources that are external to the firm (specific code). This emergent 
pattern suggests the former as dealing with broader themes related to 
motivations for firms to publish, while the latter relate more to specific 
mechanisms (Hernes, 1998) associated with each broader motivation. 
We also noticed that broad codes clustered around the different phases 
of a firm's R&D and value-capturing process. As a result, this analysis led 
to the delineation of five themes or overarching categories of incentives 
– i.e. (i) accessing external knowledge and resources; (ii) attracting and 
retaining researchers; (iii) supporting IP strategies; (iv) building the 
firm's reputation; and (v) supporting commercialization strategies – and 
17 mechanisms underlying these categories. The resulting coding 
structure is reported in Table S2 in the Appendix C. We then used the 
delineated categories of incentives as lenses to re-examine systemati
cally the literature. This enabled us to cross-validate the coding structure 
and to identify stakeholder groups involved in each incentive and 
mechanism. Incentives, stakeholder groups, and mechanisms are the key 
elements of the conceptual framework that we will present in the next 
section. 

3. Firms' incentives to publish 

In this section, we present the five categories of incentives for firms 
to publish that emerged from the systematic review/coding of the 
literature along with the corresponding mechanisms. While each cate
gory of incentive has sufficient theoretical traction and distinct mech
anisms to be considered separate, a certain level of overlap between 
different categories inevitably exists as a result of the interdependency 
between the phases of the R&D and value-capturing process. Also, as 
summarized in Fig. 2, some incentives have been discussed by a larger 
number of studies, some are mainly mentioned in empirical studies, 
others have been at the heart of conceptual and modelling work. We 
conclude this section by presenting a conceptual framework that in
dicates how each type of incentive relates to firms' major stakeholder 
groups through the corresponding mechanisms. 

3.1. Accessing external knowledge and resources 

A considerable number of studies examining firm publishing have 
argued that firms contribute to scientific articles because this provides 
access to complementary and geographically dispersed knowledge as 
well as to knowledge not codified in scientific publications (e.g. Cock
burn and Henderson, 1998; Hicks, 1995; Liebeskind et al., 1996; Tijssen, 
2009; Zucker et al., 2002). These studies account for 35.4 % of the total 
sample of studies and are mostly empirical (Fig. 2). In line with the 
literature on university-industry collaboration, this research refers to 
upstream knowledge in universities, public research labs, research in
stitutes or more generally research communities and networks. In
teractions with other academic and industrial researchers help to 
improve a firm's capacity to recognize and absorb knowledge as well as 
to assess the quality and fit of knowledge created elsewhere (e.g. 
Almeida et al., 2011; Cohen and Levinthal, 1990; Ding, 2011; Simeth 
and Cincera, 2016; Zahringer et al., 2017). These interactions also 
include engaging in the co-production of new knowledge with re
searchers external to the firm. These collaborations expose the firm's 
researchers to critical learning opportunities to stay at the forefront of a 

field (Kinney et al., 2004), and provide them with early access to novel 
discoveries (Stern, 2004) and technologies that may be critical to the 
development of new products (Hayter and Link, 2018), while remaining 
less binding than other forms of inter-organisational relationships such 
as technological alliances (Alexy et al., 2013; Almeida et al., 2011). 

Three mechanisms embody this incentive: (i) sharing open science 
norms and values, (ii) stimulating collateral research; and (iii) nurturing an 
open culture among competitors/suppliers. First, publishing is evidence 
that the firm embraces open science norms and values rather than 
pursuing non-disclosure and claiming control over the IP of the disclosed 
knowledge (e.g. Cockburn and Henderson, 1998; Simeth and Raffo, 
2013; Tijssen, 2004). The production of scientific knowledge is institu
tionally constructed and organised. It is governed by a priority-based 
reward system that rejects non-disclosure and tight control over intel
lectual property in favour of rapid dissemination and public scrutiny 
(Dasgupta and David, 1994; Merton, 1957). Also, according to Rosen
berg (1990), the performance of basic research can be conceived as an 
‘admission ticket’ for a firm to access scientific knowledge and resources 
that are embedded in academic networks. Scientists are therefore more 
likely to share information and research material (e.g. data, details on 
laboratory processes, preliminary research findings) with the firm's re
searchers when these are expected to reciprocate and are perceived to 
share the norms and values of open science (Haeussler, 2011). 
Conversely, the academic community may ‘punish’ the firm's re
searchers not involved in scientific disclosure by excluding them from 
the community and scientific networks (e.g. McMillan et al., 1995, 2014; 
Schmitt, 1961). 

Second, a firm's publications can also generate sufficient interest to 
trigger research organisations to conduct collateral research (Hicks, 
1995), thus stimulating the production and accumulation of follow-on 
knowledge on specific scientific and technical problems the firm faces 
(e.g. Alexy et al., 2013; Huang, 2017; Nelson, 2016). This mechanism is 
strategically important when the firm has limited knowledge and re
sources to investigate specific problems since the firm benefits from 
lower R&D costs (Archambault and Larivière, 2011; Liebeskind et al., 
1996), or the problem might be judged too risky to investigate (Almeida 
et al., 2011). 

Finally, a firm's scientific openness has implications beyond 
academia. Publishing and other forms of selective revealing can nurture 
an open culture in the industry in which the firm operates, thus stimu
lating competitors and suppliers to reciprocate in knowledge sharing 
and to engage in an open science strategy (e.g. Alexy et al., 2013; Pénin, 
2007; Tijssen, 2004). This also discourages firms from not engaging in 
scientific disclosures since firms engaged in open science may ‘punish’ 
free riders by halting disclosures for a given time period (Pénin, 2007). 

3.2. Attracting and retaining researchers 

Human capital represents a critical asset for a firm to perform R&D 
and to improve its capabilities (e.g. Cohen and Levinthal, 1990; Stephan, 
1996). Researchers bring knowledge and capabilities to the R&D process 
as well as access to social and professional networks that the firm can 
leverage to establish linkages with other research communities (e.g. 
Liebeskind et al., 1996; Murray, 2004; Zucker et al., 2002). Publishing 
could significantly foster a firm's ability to manage human capital, in 
particular to attract and retain researchers, talents, and new promising 
graduates (e.g. Gittelman and Kogut, 2003; Hicks, 1995; Pénin, 2007; 
Stern, 2004; Schmitt, 1961). This incentive is discussed in 33.5 % of the 
complete sample of studies, with the majority of those research works 
being empirical (Fig. 2). 

Four mechanisms underlie this incentive: (i) demonstrating re
searchers' capabilities, (ii) accumulating social capital, (iii) extracting wage 
discounts, and (iv) monitoring researchers' performance. First, engagement 
in scientific disclosure helps a firm's researchers to demonstrate their 
capabilities and to gain a technical reputation and prestige in their 
epistemic communities (e.g. Hayter and Link, 2018; Merges, 2004; 

3 This was often the case of studies making statements about motivations for 
firms to engage in publishing by citing previous research and without elabo
rating on their statements. 
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Schmitt, 1961). Publishing the results of their research efforts is an 
“intrinsically rewarding” activity (Hicks, 1995). It fulfils their personal 
and professional aspirations. Also, a firm that supports publishing is 
perceived as a science-minded employer (Pénin, 2007). Scientific 
disclosure can therefore be conceived as an in-kind form of compensa
tion for these reputational gains (Lichtman et al., 2000). This facilitates 
the recruitment and retention of highly regarded researchers (e.g. ‘star 
scientists’), who, in turn, can attract other talented people eager to work 
with them (Hess and Rothaermel, 2011; Penders and Nelis, 2011). 

Second, and related to the previous mechanism, a firm that allows its 
researchers to publish some of the outcomes of their research enables 
these researchers to accumulate social capital within the wider research 
community as they collaborate with academic scientists and other in
dustrial researchers (e.g. Hsu et al., 2021; Liu and Stuart, 2014; Nahapiet 
and Ghoshal, 1998; Nelson, 2016). While this allows the firm's re
searchers to maintain and expand their personal networks, it also pro
vides them with opportunities to build trust with scientists in other 
research organisations, and hence to access and transfer knowledge that 
is unpublished and tacit (Furukawa and Goto, 2006a; Hicks, 1995). 

Third, a firm that shows openness can also be a way to extract wage 
discounts. In his seminal work on how a firm's publication strategy can 
attract talented researchers, Stern (2004) argued that “scientists pay to 
be scientists”: by analysing a sample of postdoctoral biologists 
completing a job search, the study found a firm's science orientation to 
be negatively related to wage levels. This suggests that for some scien
tists, maintaining a reputation in the scientific community and taking 
advantage of research opportunities is more important than monetary 
compensation. In this regard, Sauermann and Roach (2014) found that 
firms are likely to pay an additional amount, namely the “price of 
publishing”, when they restrict researchers from publishing the results 
of their research. This ‘price’ is higher for individuals who consider 
themselves to be particularly gifted from a research perspective or who 
have trained in a highly ranked institution. 

Finally, publications provide a cost-effective means for monitoring 
the performance of a firm's researchers as research outputs can be linked 
with researchers' promotion or financial rewards (e.g. Baker and Mez
zetti, 2005; Cockburn and Henderson, 1998; Frederiksen, 2004). Liu and 
Stuart (2014) found that in the biopharmaceutical industry laboratory 
employees who publish more receive greater financial compensation (in 

the form of year-end bonuses) and greater organisational resources. This 
mechanism extends beyond a firm's boundaries as publications enable 
the firm to benchmark its researchers with the performance of re
searchers in other firms also pursuing an open science strategy and to 
identify prospective industrial researchers to employ. 

3.3. Supporting IP strategies 

Various studies have examined publishing as a key component of a 
firm's strategy to establish legal property rights for their inventions, and 
to manage and protect its IP portfolio (Godin, 1996; Nelson, 1990). A 
firm can strategically disclose pre-patenting information in publications 
to alter prior art, thus de facto limiting or preventing rivals from pat
enting the disclosed invention. Such a phenomenon has been described 
as defensive publishing4 – also referred to as pre-emptive publication 
(Parchomovsky, 2000), strategic disclosure or strategic publication 
(Lichtman et al., 2000), and defensive disclosure (Bar-Gill and Parcho
movsky, 2003). Of the total sample of reviewed studies, 20.7 % refer to 
this incentive. A significant proportion of these studies are conceptual or 
present a modelling effort, meaning that this incentive has been 
empirically examined the least (Fig. 2). 

Four mechanisms underlie the structure of this incentive: (i) 
extending patent races, (ii) reducing expected patent value, (iii) broadening 
patent scope, and (iv) preventing the privatization of inventions. First, a 
laggard in a patent race can pursue a defensive publishing strategy to 
extend the patent race (e.g. Baker and Mezzetti, 2005; Barrett, 2002; 
Parchomovsky, 2000). Defensive publications can push the leading rival 
to invest additional resources in R&D until sufficient progress has been 
made over prior art. This investment requires time, thus increasing the 
laggard's chances of narrowing the technical gap with respect to com
petitors who were previously ahead in the race. A laggard is more likely 
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Fig. 2. Studies by type and incentive for firms to publish (N = 164). A study can address more than one incentive. 
Source: Authors' elaboration. 

4 The main focus of this article is on defensive publishing as observed in the 
form of scientific publications. Della Malva and Hussinger (2012) provided 
evidence that a firm's scientific publications challenge the novelty of patent 
applications more than other forms of defensive publishing that the firm can 
pursue (e.g. presentations at conferences, articles in technical bulletins, cata
logues, leaflets). 
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to pursue defensive publishing as its chances to leapfrog the leading rival 
decline (Lichtman et al., 2000), or as the leading firm gets closer to 
winning the race (Bar, 2006). Such a strategy can, however, be a double- 
edged sword for the laggard: defensive publications may provide the 
leading firm with critical information to accelerate its R&D without 
necessarily reducing the patentability of the invention (Eisenberg, 
2000). 

Second, the leader of a patent race can pursue a defensive publishing 
strategy to cause the laggard to race less vigorously or even to force the 
laggard out of the race (e.g. Baker and Mezzetti, 2005; Lichtman et al., 
2000). Disclosures by the leading firm can provide the laggard with key 
information to reduce the gap, but they also reduce the expected value of 
the patent the laggard aims to race for or provide the laggard with 
critical information to estimate the technical gap from the leading firm, 
possibly encouraging the laggard to abandon the race. The leading firm 
is, however, less likely to disclose relevant information when the laggard 
and the leader can reach a private agreement (Parchomovsky, 2000). 

Third, selective and strategic scientific disclosures can shape prior art 
so as to broaden existing patents in terms of technological and 
geographical scope, thus complementing patenting or trade secrets (e.g. 
Colson, 2001; Rinner, 2003). Depending on the rate of technological 
progress in a sector (Arundel, 2001), when a firm holds patents pro
tecting its core inventions, publications around these inventions in
crease the scope of the associated patents. Publications alter prior art, 
thus making it more difficult for rivals to patent inventions that repre
sent incremental advances to the firm's core inventions (e.g. obvious 
extensions or components). In a similar vein, by disclosing knowledge in 
publications, the firm reduces the patentability of its inventions on a 
global scale rather than just in the jurisdictions where its patents are 
granted. Publishing therefore enables the firm to stake out IP rights and 
protect its inventions without incurring the considerable costs associ
ated with ‘blanket-patenting’ (Rinner, 2003) and/or ‘global patenting’ 
(Colson, 2001). This dual strategy is especially effective when it is 
relatively easy to invent around the firm's core inventions (Johnson, 
2014). It is, however, worth noting that a firm can also strategically 
combine narrow scope patents with disclosures in publications to reduce 
the space to invent around patents, thus increasing the licensing reve
nues (Bar-Gill and Parchomovsky, 2003). With disclosures in publica
tions, the firm gives away secrets and a share of future profits to create 
incentives for other firms to develop incremental improvements on its 
original inventions. This, in turn, favours the adoption of the original 
invention along with the potential licensing revenues associated with it. 

Finally, defensive publishing is a cost-effective IP mechanism for a 
firm to prevent the privatization of its inventions so to exploit freely the 
outcomes of its R&D or to operate in a market without the threats that 
rivals may pose (e.g. Johnson, 2014; Parchomovsky, 2000). For 
example, in 1994, Merck’s decision to disclose data on expressed human 
gene sequences in the public domain prevented the privatization of 
genes that could otherwise have blocked Merck’s subsequent drug 
development for cardiovascular diseases and cholesterol (Pisano, 2006). 
Although the costs of keeping the invention secret are also relatively 
low, secrecy may still not fully protect the firm from losing its freedom to 
commercialize its invention. Reverse engineering, mobility of re
searchers, and modern business intelligence tools can provide rivals 
with the opportunity to obtain patents to exclude the firm from the 
market (Pénin, 2007) or to prevent it from profiting from litigation 
(Johnson, 2014). In both cases, defensive publishing enables firms to 
benefit from their own innovations in several markets in a less costly 
manner compared to other alternatives. 

3.4. Building the firm's reputation 

Publishing enables a firm to build up its reputation, thus increasing 
the firm's prestige, corporate image, and credibility as a knowledge 
producer and innovator (e.g. Almeida et al., 2011; Arora et al., 2018; 
Nelson, 1990; Penders and Nelis, 2011). The open nature of 

publications, and their relatively ease of access and diffusion, make this 
form of research output a powerful mean for firms to send a signal that 
can reach a range of receivers in the wider world. When a reputable 
scientific journal accepts a firm's article for publication, the journal 
certifies that the content of the article has been the subject of scrutiny 
from a credible third party, namely the scientific community. According 
to signalling theory, this certification generates a signal that provides 
stakeholders with a proxy of the firm's attributes that would not other
wise be directly observable, hence reducing uncertainty in the process of 
evaluating the firm (Podolny, 1993; Spence, 1974). This form of 
incentive is addressed in 26.8 % of the reviewed studies with the ma
jority of these studies being empirical research work (Fig. 2). 

Three mechanisms structure this incentive: (i) signalling discoveries 
and competences, (ii) increasing credibility to access private/public funding, 
and (iii) disseminating scientific and technical standards. First, publications 
enable a firm to signal discoveries and competences. These signals reach 
academic and professional networks, hence increasing the firm's repu
tation in these communities. Publication enables potential academic and 
industrial partners (e.g. universities, suppliers, competitors) to draw 
inferences about the firm's scientific and technological capabilities, 
quality of scientific findings, and tacit and unpublished knowledge (e.g. 
Hicks, 1995; Nelson, 1990; Polidoro, 2013; Spencer, 2001). 

Second, a firm's publications contribute to establish the credibility 
needed to access private and public funding (e.g. Arora et al., 2021; 
Eisenberg, 2000; Hayter and Link, 2018; Nelson, 2016; Stephan, 1996). 
In line with the previous mechanism, publications signal that the firm is 
capable of generating knowledge of potential commercial value. This, in 
turn, can attract capital from investors – such as venture capitalists, 
stockholders, and shareholders – to fund the firm's future R&D efforts 
(Eisenberg, 2000). For example, Simeth and Cincera (2016) found evi
dence of a positive impact of publishing on the firm's market value. In 
the case of small firms or start-ups, scientific publishing represents a 
more cost-effective signalling mechanism than patenting to attract the 
attention of potential investors (Belenzon and Patacconi, 2014). In the 
same vein, reputational and credibility gains derived from publishing 
also enable a firm to access financial resources available in the public 
domain such as grants, subsidies, or contracts from public institutions or 
funding bodies (e.g. Simeth and Raffo, 2013; Stephan, 1996; Tijssen, 
2004). 

Finally, a firm can pursue a publication strategy to diffuse its sci
entific or technical standards (e.g. protocols for clinical trials, products, 
services) within the wider academic and industrial research commu
nities (e.g. Hartmann and Henkel, 2020; Hsu et al., 2021; Simeth and 
Raffo, 2013; Tijssen, 2004). Publications signal a firm's scientific profi
ciency, thus making strategic spillovers more likely and helping the firm 
to enhance its reputation and prestige to diffuse its innovations (Li et al., 
2015; Spencer, 2001). This, in turn, increases the compatibility with 
related products and reduces the cost of adoption of the firm's in
novations, potentially generating network effects and decreasing pro
duction costs (Pénin, 2007). 

3.5. Supporting commercialization strategies 

The last category of incentives for firms to publish concerns the 
commercialization process. Publications provide ‘certified signals’ that 
not only increase a firm's reputation, but also support the firm's 
commercialization efforts (e.g. Godin, 1996; Nelson, 1990). The open 
nature of scientific publications signals to prospective customers a firm's 
new products and/or services and mitigates any uncertainty about the 
value of these (Podolny, 1993; Spence, 1974). Of the reviewed studies, 
17.1 % discussed how scientific disclosures in publications relate to a 
firm's commercialization strategy. The majority of research contribu
tions on this incentive are empirical, too (Fig. 2). 

The following mechanisms support this incentive: (i) signalling new 
products and/or services and their quality; (ii) supporting claims about 
products/services, and (iii) supporting regulatory approval. First, 
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publications signal a firm's products/services and can function as 
‘certified signals’ about the quality of these (e.g. Arora et al., 2021; 
Huang, 2017; Polidoro and Theeke, 2012). Scientific disclosures provide 
publicity and generate interest in the firm's products/services so as to 
accelerate the commercialization process or even open up new markets 
for the firm (e.g. Bergenholtz, 2014; Simeth and Lhuillery, 2015). This is 
especially true in the case of ‘sophisticated’ or ‘professional’ customers 
who monitor scientific journals to find suitable and specialized products. 
For example, publications can stimulate the diffusion of a drug by 
advertising its effectiveness and safety to doctors and hospitals 
(e.g. Azoulay, 2002; Hicks, 1995; Simeth and Raffo, 2013; Sismondo, 
2012). This strategy is particularly effective when a firm contributes to 
articles in top-tier journals: doctors and other decision makers are likely 
to consider the firm's knowledge disclosures and claims in such journals 
to be more reliable than the information included in the firm's marketing 
and promotional material (Smith et al., 2005, p.364). It is also worth 
noting that publications exert different effects on the sales of drugs 
depending on the type of publication, and the specific drug that the 
publication is promoting. For instance, Slejko et al. (2018) provided 
evidence that different types of scientific publications (e.g. clinical ev
idence, and health economics and outcomes research publications) can 
be used to promote different types of claims (clinical benefits, and cost- 
related benefits). This, in turn, affects the purchase decision of different 
types of stakeholders (e.g. physicians, government and health technol
ogy assessment bodies, medical insurance companies), and eventually 
influences the sales of different types of drugs (characterised by various 
levels of branded vs. generic competition).5 

Second, the journal peer-review process to which scientific publi
cations are subject provides credibility to the claims a firm makes about 
its products and services (e.g. Bergenholtz, 2014; Friesike et al., 2015), 
hence increasing the likelihood of attracting further investment as well 
as supporting the diffusion of products and services. In doing so, the firm 
reduces the uncertainty that surrounds its products as well as the su
periority of its products when compared to potential substitutes (Poli
doro and Theeke, 2012). Penders and Nelis (2011) examined a leading 
multinational food company and provided evidence of how the company 
has engaged in a publication-based strategy of credibility to align the 
knowledge about their products with the scientific consensus so as to 
improve the credibility of health claims about its products. 

Finally, in some sectors (e.g. pharmaceuticals, biotechnology, 
chemicals) publishing scientific evidence is instrumental to obtaining 
approval from regulatory agencies for the commercialization of prod
ucts (e.g. Azoulay, 2002; Hartmann and Henkel, 2020; Polidoro and 
Theeke, 2012). Publications provide scientific evidence in support of the 
claims associated with a firm's products, thus increasing the chances of 
receiving a positive assessment (e.g. Rafols et al., 2014; Simeth and 
Raffo, 2013). In the pharmaceutical industry, publishing is part of the 
so-called “drug lifecycle”. Sternitzke (2010) examined a sample of new 
molecular entities approved by the Food and Drug Administration (FDA) 
between 1999 and 2004 and found that, on average, each drug in the 
sample was accompanied by about 19 publications and 23 patents, and 
that pharmaceutical firms developed strategies combining both patents 

and publications to obtain drug approval, stimulate commercialization, 
and influence the adoption rate of the drug. 

3.6. A conceptual framework 

We set out an integrative conceptual framework for analysing the 
incentives for firms to engage in scientific publishing in Fig. 3. There are 
three main elements in our framework: (i) incentives for a firm to 
publish, (ii) a firm's R&D process and its stakeholders, and (iii) mech
anisms that underlie the structure of incentives. We aim to address the 
question of ‘Why do firms publish scientific papers?’ at the micro-level. To 
do so, our framework also indicates how mechanisms link incentives to 
the firm's stakeholders, and the implications of publishing on the firm's 
R&D and value-capture processes. 

We identified each element of the framework on the basis of the 
review and analysis presented earlier. Stakeholders are actors and in
stitutions that exert a major role on firms' R&D and value-capture ef
forts; they provide knowledge, resources, and human capital for the 
firm's R&D process, and they represent recipients of the firm's innovative 
outputs. They encompass: (i) academia, i.e. research organisations (such 
as universities, public labs, and research centres); (ii) industry, i.e. a 
firm's suppliers, competitors, partners and potential collaborators as 
well as industrial researchers employed at the firm or in other industrial 
organisations; (iii) investors in the private and public spheres (e.g. 
research funders, venture capitalists, foundations); (iv) users such as 
consumers and professionals (for example, in the pharmaceutical sector, 
these include doctors, clinics, hospitals, and medical insurance groups); 
and (v) institutions which are represented by organisational actors such 
as regulatory bodies, governmental departments, and professional 
associations. 

This conceptual framework reveals that a firm's scientific disclosures 
in publications serve multiple purposes by building on various mecha
nisms often interacting with more than one stakeholder group. Also, the 
framework outlines that the five incentives for a firm to publish are not 
mutually exclusive. Synergies can be expected to emerge among the 
incentives. For example, a firm can decide to publish the findings of its 
R&D efforts to broaden the scope of a patented invention, while at the 
same time signalling the quality of the invention and the firm's high 
levels of technological competence to investors. Similarly, a firm pub
lishing in top-tier journals can attract talented researchers, while 
building up the credibility needed to compete for public research 
funding. Moreover, the importance of these incentives may vary within 
firms, especially in the case of large firms working in multiple markets 
that involve the use of a portfolio of technologies. The same firm may 
experience stronger or weaker incentives to publish depending on the 
characteristics of the technology or invention (e.g. its uncertainty or its 
pervasiveness), its stage of development (e.g. emerging, mature), or the 
strength of the patent system by which the technology is protected. 
However, as we discuss in the next section, more research is needed to 
increase our understanding of how incentives and associated mecha
nisms complement or substitute each other. 

4. Towards a research agenda 

The systematic review of extant research on firm publishing and the 
resulting conceptual framework presented in Fig. 3 enable us to outline a 
number of important areas where further research is required to expand 
our knowledge of the incentive structure underlying firms' decisions to 
engage in scientific disclosures, and to provide managerial and policy 
insights on the phenomenon. In this section, we discuss the main op
portunities for future research. 

5 Research has provided evidence that some firms engage in ‘ghostwriting’ 
practices to enhance the marketing influence that scientific publications can 
exert on the commercialization of their products (e.g. Fugh-Berman, 2010; 
Glenna and Bruce, 2021; Sismondo, 2009; Steinman et al., 2006). To do so, 
these firms hire professionals (e.g. writing firms, academic authors) to produce 
scientific publications that can promote the efficacy and safety of their prod
ucts, and hence the regulatory approval and the adoption of their products. 
However, we preferred not to include ghostwriting as a mechanism within the 
incentive to publish to support commercialization strategies because ghost
writing does not result in scientific publications involving firms' industrial re
searchers in the list of authors. It is therefore not ‘firm publishing’ as defined in 
this paper. It is also worth noting that only a very limited number of studies (5 
out 164, i.e. about 3 %) in our sample explicitly refer to ghostwriting. 
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4.1. Incentives to publish: strength and synergies 

Our review found that the empirical focus of research on firm pub
lishing has been limited to a relatively small number of sectors. Some 
studies have paid considerable attention to examining scientific disclo
sure in sectors characterised by relatively high levels of R&D intensity, 
such as pharmaceuticals, biotechnology, and chemicals (e.g. Gambar
della, 1992; Gittelman and Kogut, 2003; Hicks, 2000; McKelvey and 
Rake, 2016; Tijssen, 2009). This describes a research ‘paradigm’ where 
the more a firm is engaged in R&D activities, the more the firm is ex
pected to be involved in producing scientific publications. However, 

recent studies have provided evidence that the disclosure of private R&D 
findings in scientific publications is also a feature of sectors charac
terised by a relatively low R&D intensity (e.g. Arora et al., 2018; Csomós 
and Tóth, 2016; Simeth and Cincera, 2016). As a result, extant research 
provides insufficient grounds to extrapolate on the strength of firms' 
incentives to publish and how this varies across sectors – we have 
limited understanding of the specificity of the mechanisms represented 
in Fig. 3. Following the lead of previous works at the level of the indi
vidual (e.g. McMillan and Deeds, 1998; Sauermann and Roach, 2014), 
surveys examining the incentives to publish at the level of industrial 
researchers can contribute to building a more comprehensive 
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understanding of the extent to which some incentives to publish are 
more prominent in certain sectors but less so in others. These efforts may 
also reveal incentives and mechanisms that extant research has yet to 
reveal. A major empirical challenge here, however, is to delineate and 
operationalise a sample of industrial researchers that is representative of 
different industries and that also includes researchers who are not 
involved in publishing. In this regard, approaches that build on data 
extracted from professional network platforms such as LinkedIn may be 
worth exploring (e.g. Baruffaldi et al., 2017; Breschi et al., 2018). 

In the same vein, publishing by firms has mostly been analysed by 
looking at large corporations, while only a few studies have examined 
publishing by small and medium-size firms. For example, Chai and Shih 
(2016) found that Danish small and medium-size firms contribute to a 
larger number of scientific publications when they receive government 
funding to collaborate with academic researchers, suggesting that pub
lishing is a means for these firms to expand their knowledge base. 
Similarly, Li et al. (2015) found that US small and medium-size firms in 
nanotechnology were more likely to contribute to scientific publications 
when these required accessing public science and when focusing on the 
development of technologies with relatively low levels of complexity. 
These studies provide important insights on the understanding of small 
and medium-size firms' publication activity. However, more research is 
needed in this area as scientific publications can be a particularly cost- 
effective mechanism for IP protection and signalling for small and me
dium-size firms when compared to patenting (e.g. Colson, 2001; Rinner, 
2003). Thus, increasing our understanding of how the strength of in
centives for firms to publish varies by type of firm and what are the 
implications of publishing for these firms is another important avenue 
for future research. 

Finally, we argued that the incentives to disclose scientific knowl
edge in publications are not mutually exclusive. A firm can pursue a 
strategy based on scientific disclosure to achieve several objectives and 
to reach multiple stakeholders. Yet, we have limited understanding and 
empirical evidence of potential complementarity and substitution ef
fects among the various incentives. Incentives have been often examined 
in isolation from one another on the basis of ‘uncoordinated’ research 
efforts building on a range of theories, frameworks, and concepts. Our 
framework, however, outlines how firms' incentives to pursue a scien
tific disclosure strategy are intrinsically connected to the R&D process 
and value-capturing efforts. Increasing our understanding of comple
mentarity and substitution effects, and which sector- and firm-level 
characteristics lead to the emergence of such effects (Milgrom and 
Roberts, 1995), can therefore provide important insights for managers 
and policy-makers. 

4.2. Empirical challenges and opportunities 

The study of firm publishing presents a number of empirical chal
lenges, which offer opportunities for future research in light of the 
increasing availability of science, technology and innovation data. First, 
the literature on defensive publishing, which underlies a number of 
mechanisms related to publishing as a strategic tool for firms to support 
their IP strategies, has outlined how publications enable a firm to 
complement its patents by increasing appropriability opportunities – for 
instance, by reducing the risk that competitors will patent around the 
firm's inventions (e.g. Bar-Gill and Parchomovsky, 2003; Johnson, 2014) 
– as well as to challenge competitors in patent races (e.g. Baker and 
Mezzetti, 2005; Parchomovsky, 2000). Although this research has pro
vided detailed explanations of the processes and mechanisms involving 
patenting, publishing, and secrecy, it has mostly relied on conceptual, 
modelling, or case-study research (see Fig. 2). Significant quantitative 
efforts have, in contrast, gone into examining scientific literature cited 
in patents (i.e. Non-Patent Literature) as a knowledge source for firms' 
inventions/patents (e.g. Harhoff, 2002). Yet, this body of literature has 
mostly treated publications as a proxy of scientific knowledge that goes 
into the creation of inventions (patents), thus neglecting the interplay 

between publications and patents as a proxy of a firm's IP strategy. 
Increasing access to publication and patent data, and in particular to the 
full text of these documents, provides novel opportunities to explore 
defensive publishing on a large scale by examining patent-publication 
citation links (e.g. Marx and Fuegi, 2020) or by using text-mining 
techniques (e.g. Kelly et al., 2020). For instance, Natural Language 
Processing (NLP) can be used to identify and study longitudinally clus
ters of patents and publications around a given technology, the private 
actors involved in the development of these, and the effectiveness of 
defensive publishing across technological areas and countries charac
terised by different appropriability regimes. 

Second, while the engagement of academic scientists in patenting 
and commercialization has been analysed from a variety of angles (e.g. 
Dietz and Bozeman, 2005; Lam, 2011; Lissoni, 2010; Scellato et al., 
2015), much less is known about industrial researchers who engage in 
scientific disclosures. Only a few studies have examined firm publishing 
from the perspective of industrial researchers. These studies have 
focussed on the relationship between a firm's openness and industrial 
researchers' wages (Stern, 2004), on patterns of knowledge exchange 
between academic scientists and industrial researchers (Rappa and 
Debackere, 1992), on industrial researchers' tactics to balance the ten
sions deriving from sharing knowledge and secrecy (Nelson, 2016), and 
on the impact of the industrial researchers that are most active in pub
lishing on innovation (Furukawa and Goto, 2006b; Hess and Roth
aermel, 2011). Yet at the level of the firm, our understanding of which 
individual-level characteristics increase the likelihood of an industrial 
researcher engaging in scientific disclosure in academic journals is 
limited. Future research opportunities lie in understanding how indus
trial researchers' characteristics such as gender, educational background 
and mobility, contribute to explaining the phenomenon of firm 
publishing. 

Third, examining firms' engagement in scientific publishing requires 
undertaking a bibliometric analysis to identify private organisations 
listed in authors' affiliation addresses. However, the coverage of publi
cation databases has been the subject of much debate in the sciento
metric and bibliometric community. Systematic comparisons of 
databases such as Web of Science (WoS), Scopus, MELDINE/PubMed, 
and more recently Dimensions, Microsoft Academic, and Crossref have 
outlined coverage biases in terms of research areas, languages, citation 
links, and document types (e.g. Mongeon and Paul-Hus, 2016; Singh 
et al., 2021; Visser et al., 2021). Higher or lower levels of scientific 
disclosure associated with certain firms and sectors could therefore be 
the result of a different publishing behaviour, but also a reflection of the 
journals and document types that are indexed in the selected database. 
For example, Scopus's coverage of conference papers – a type of research 
output that is particularly relevant for tracing firms' publications in 
computer science – is broader than that of WoS (Visser et al., 2021); yet 
WoS indexes a larger number of meeting abstracts – another prominent 
research output in life sciences and biomedicine (Visser et al., 2021). In 
the same vein, even the simple counting of publications requires making 
methodological choices and assumptions. On the one hand, some studies 
(e.g. Arora et al., 2018; Hartmann and Henkel, 2020; Hicks et al., 1996; 
Spencer, 2001) examined firms' publications adopting a full counting 
approach – i.e. counting each publication as one for a firm, no matter the 
number of co-authoring organisations involved in the publication. On 
the other hand, in light of the steady increase of the average number of 
authors per publication (e.g. De Solla Price, 1963; Fanelli and Larivière, 
2016; Wuchty et al., 2007), some studies have fractionalised the number 
of publications (e.g. Larivière et al., 2018; Narin and Rozek, 1988; 
Tijssen et al., 1996), assuming that each organisation involved in a 
publication contributes equally to the publication. Yet evidence suggests 
that the observed patterns of firm publishing may be sensitive to this 
choice (Narin and Rozek, 1988). These challenges indicate the need to 
triangulate multiple publication databases and to use multiple indicators 
(e.g. full vs. fractional counting) as well as the need for more systematic 
research to understand how the observed firms' publishing behaviour 
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may be sensitive to the selection of the data source and quantification 
approach. Also, publication data may underestimate the role of firms in 
the production of scientific knowledge. Firms decide what to disclose in 
publications as well as perhaps funding extramural research to influence 
the direction of research efforts (e.g. to stimulate collateral research) 
without necessarily co-authoring publications. A systematic analysis of 
the information reported in ‘funding acknowledgments’ and ‘disclosure 
of conflicts of interests’ sections (e.g. Grassano et al., 2017; Wang and 
Shapira, 2011) together with data on firms' involvement in publications 
may therefore help to provide a more comprehensive map of the 
contribution by firms to basic research. 

Finally, the geographical mapping of multinational corporations' 
R&D activities has been at the core of research examining what drives 
the location choices of R&D investment (e.g. Abramovsky et al., 2007; 
Kumar, 2001; Narula and Santangelo, 2009). Scholars have addressed 
this empirical challenge by proxying the location of R&D activities on 
the basis of the multinational corporations' ownership structures and, in 
particular, using the geographical location of subsidiaries classified with 
an activity code related to R&D (Siedschlag et al., 2013); on the basis of 
the information reported in multinational corporations' reports and in
sights gathered from interviews (Colovic and Mayrhofer, 2011); or 
building on the inventors' addresses reported in multinational corpora
tions' patents (Le Bas and Sierra, 2002; Gkotsis et al., 2016). Despite the 
key role of scientific disclosures in a firm's R&D process, data on the 
affiliation addresses reported in industrial researchers' publications have 
been relatively unexplored to locate R&D (Csomós and Tóth, 2016). 
These data offer a complementary strategy to determine the multina
tional corporations' location choices with regard to R&D activities, 
especially in sectors where patent documents only capture to a limited 
extent the R&D efforts and strategies of firms. 

5. Concluding remarks 

This paper has addressed the question of ‘Why do firms publish sci
entific papers?’ in a systematic manner. We have developed a conceptual 
framework for understanding the incentives for firms to engage in sci
entific disclosure by drawing on 164 studies that have mapped the 
phenomenon of firm publishing, examined the implications of scientific 
disclosure for the innovation and financial performance of firms, and 
discussed the conditions that lead firms to pursue an open science 
strategy. This research spans science policy and innovation studies, 
economics of innovation, and the management of technology and 
innovation more generally. Thus, firm publishing has been examined by 
building on a number of theories, frameworks, and concepts and on 
studies conducted at different levels of analysis. 

Our framework represents a first attempt to provide a coherent 
conceptual base to the understanding of firm publishing. The framework 
builds on five categories of incentives for firms to publish – (i) accessing 
external knowledge and resources; (ii) attracting and retaining re
searchers; (iii) supporting IP strategies; (iv) building the firm's reputa
tion; and (v) supporting commercialization strategies – and specifies the 
mechanisms that relate these incentives to major stakeholders involved 
in a firm's R&D and value-capturing efforts (see Fig. 3). The framework 
also provides a conceptual base to expand our knowledge of firms' 
engagement in scientific disclosures. The previous section outlined a 
number of opportunities for future research: from increasing our un
derstanding of how incentives to publish operate in different sectors; to 
examining the emergence of complementarity and substitution effects; 
and exploring the use of publication records to map with more granu
larity firms' IP strategies, the geographical locations of private R&D 
activities, and the contribution firms make to basic research notwith
standing the bibliometric challenges associated with the coverage biases 
of different publication databases. While our framework provides 
managers and policy-makers with a tool to understand firms' publication 

strategies and the implications of publishing, addressing the research 
gaps outlined above could provide important insights and the evidence 
needed for more informed decision-making. For example, understanding 
whether there are synergies between incentives to publish can inform a 
firm's managers about how best to target their human capital and re
sources towards scientific disclosure activities. Similarly, the presence of 
complementarity and substitution effects among incentives represents 
an important input for policy-makers to design interventions to support 
firms' R&D and value-capturing efforts, while favouring the accumula
tion of public knowledge with the disclosure of findings generated by 
private R&D investment. Moreover, a deeper understanding of the 
incentive structure for firms to publish can shed light on what underlies 
the decline of private publishing evidenced by recent studies (Arora 
et al., 2018; Rafols et al., 2014). Is the decline caused by a weakening of 
particular incentives and associated mechanisms? 

In summary, extant research has made important contributions to 
increase our understanding of why firms publish scientific papers. These 
efforts have, however, advanced knowledge in a relatively ‘uncoordi
nated’ manner. Examining the motivations for firms to publish has often 
not been a core focus of investigation, with firms' publications being 
examined in relation to other industrial and firm-level dynamics or used 
to derive proxies of firms' scientific/technological capabilities. The 
present paper has undertaken a systematic literature review to take 
stock of extant research on firm publishing and to put forward a 
coherent conceptual framework that allows scholars and practitioners to 
address the complexity of firm publishing, thereby advancing our 
knowledge on the dynamics of this important phenomenon. 
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Appendix A 

We identified an initial sample of studies potentially focussed on firm publishing by querying WoS. The query reported below was performed on 7 
February 2022. 

(TS=(“corporate science” OR “disclos* knowledge” OR “knowledge disclos*” OR “selective revealing” OR “strategic publi*”) OR TS=((“company” 
OR “companies” OR “corporate*” OR “firm*” OR “industr*” OR “multinational*” OR “R&D” OR “research & development” OR “research and 
development” OR “sector*”) NEAR/7 (“academi* article*” OR “academi* paper*” OR “academi* output*” OR “academi* research” OR “academi* 
knowledge” OR “basic research” OR “conference article*” OR “conference paper*” OR “conference proceedings” OR “meeting abstract*” OR “open 
science” OR “proceedings article*” OR “proceedings paper*” OR “publication*” OR “publishing” OR “scien* article*” OR “scien* paper*” OR “scien* 
output*” OR “scien* research” OR “scien* knowledge”))) AND LA = “English” AND DT=(“article” OR “review”). 

Appendix B  

Table B1 
Studies mapping and characterising firm publishing - studies referring to incentives to publish are in bold.  

Study Type Aim Analytical level Data (observation period)a 

Halperin and 
Chakrabarti 
(1987) 

Empirical To examine the relationship between firms' 
characteristics and publication output 

Firm 225 US firm (1975–1983) 

Narin and Rozek 
(1988) 

Empirical To evaluate the contribution of US pharmaceutical firms 
to biomedical research 

Firm 300 US firms in pharmaceuticals (1973–1985) 

Rappa and 
Debackere 
(1992) 

Empirical To examine the information and knowledge exchange 
patterns between academic and industrial researchers 

Researcher 720 academic and industrial researchers in neural network 
(1988–1989) 

Debackere and 
Rappa (1994) 

Empirical To examine the information and knowledge exchange 
patterns between academic and industrial researchers 

Researcher 210 academic and industrial researchers in electronic 
propulsion and reduced instruction set computers 
(1984–1990) 

Hicks et al. (1994) Empirical To examine the participation of firms in scientific 
research 

Firm 28 Japanese firms (1980–1989) 

Cockburn and 
Henderson 
(1996) 

Empirical To study the interaction between public and private 
sectors 

Collaboration 35,813 publications authored by 10 US firms in 
pharmaceuticals (1980–1994), case studies and field 
interviews 

Godin (1996) Empirical To assess the extent to which publication data proxy 
firms' involvement in science 

Firm 199 firms (1980 and 1989) 

Hicks et al. (1996) Empirical To examine firms' research output and collaboration 
pattern 

Firm 34 EU and Japanese firms in the pharmaceutical, chemical- 
pharmaceutical and electronics sectors (1980, 1984, 1989) 

Katz and Hicks 
(1996) 

Empirical To examine the contribution of different actors to the 
production of research 

Research 
system 

376,226 publications authored by UK organisations 
(1981–1991) 

Liebeskind et al. 
(1996) 

Empirical To examine how new biotechnology firms (NBFs) access 
scientific knowledge 

Firm Two case studies of US firms in biotechnology (− ) 

Melin and Persson 
(1996) 

Empirical To assess the extent to which co-authorship data proxy 
firms' collaborations 

Collaboration Co-authorship data of one university (Umea University), one 
country (Sweden), and the top-25 countries in terms of 
publication output (1993) 

Penan (1996) Empirical To map R&D strategies in a research field Publication 11,000 publications on Alzheimer's disease therapy from 119 
scientific journals (1988–1992) 

Tijssen et al. 
(1996) 

Empirical To map firms' scientific publication activity Sector 1315 publications authored by Dutch private organisations 
(1993–1994) 

Hicks and Katz 
(1997) 

Empirical To examine the evolution of informal scientific and 
technical networks 

Collaboration Co-authorship data between UK research institutions 
(universities, research councils, industry, etc.) (1981–1994) 

Katz and Martin 
(1997) 

Conceptual To assess the extent to which co-authorship data proxy 
firms' collaborations 

Collaboration – 

Tijssen and 
Korevaar (1997) 

Empirical To map public/private R&D networks Collaboration Collaboration (co-authorship, co-patenting, R&D contracts,) 
between 44 R&D organisations (universities, public research 
labs and firms) in catalysis field in the Netherlands 
(1991–1993) 

Cockburn and 
Henderson 
(1998) 

Empirical To examine the interface between for-profit and publicly 
funded research 

Collaboration Co-authorship data of 20 pharmaceutical firms (1980–1994) 

Hicks (2000) Empirical To map a firm's co-authorships and citation pattern Firm One case study of a US firm in chemicals (1981–1995) 
McMillan and 

Hamilton (2000) 
Empirical To map firms' publishing and patenting citation patterns Firm 13 US firms in pharmaceutical (1981–1993) 

Okubo and 
Sjüberg (2000) 

Empirical To map firms' scientific publication activity Firm 413 Swedish firms and 517 industrial units in these firms 
(1986, 1994) 

Spencer (2000) Empirical To examine country-level differences in firms' behaviours 
on appropriating and sharing scientific knowledge 

Firm 94 US and Japanese firms in flat panels (1960–1989) 

Spencer (2001) Empirical To examine the contribution of academic and corporate 
research to subsequent industrial R&D activities 

Publications 800 publications in flat panel displays authored by US and 
Japanese academic or industrial researchers (1969–1989) 

Murray (2002) Empirical To map the co-evolution of scientific and technological 
networks in an emerging area 

Patent 76 patents and 158 papers in the US biotechnology industry 
(1991–2001) 

Ramani (2002) Empirical To examine firms' R&D strategies, knowledge base and 
sales 

Firm 24 Indian firms in pharmaceutical/biotechnology 
(1970–1994) 

Calvert and Patel 
(2003) 

Empirical To map university-industry collaborations Collaboration Co-authorship data between UK firms and universities 
(1981–2000) 

Frederiksen 
(2004) 

Empirical To map a firm's co-authorships and citation pattern Sector 1750 publications authored by Danish firms (1996, 1998, 
2000) 

(continued on next page) 
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Table B1 (continued ) 

Study Type Aim Analytical level Data (observation period)a 

Tijssen (2004) Empirical To map trends of top R&D investors' publication activity 
in international scientific and technical journals 

Sector Scientific articles produced by private actors in 
pharmaceuticals/biotechnology and semiconductors 
(1996–2003) 

Altvater-Mackensen 
et al. (2005) 

Empirical To map the scientific and technological outputs of 7 
German regions 

Region Patents and publications by private and public German 
institutions (1995–2000) 

Furukawa and 
Goto (2006a) 

Empirical To examine the role of industrial core scientists in the 
innovation process 

Firm 10 Japanese firms in electronics largest by R&D spending 
(1987–2002) 

Furukawa and 
Goto (2006b) 

Empirical To examine the role of industrial core scientists in the 
innovation process 

Firm 5 Japanese firms in pharmaceuticals largest by R&D spending 
(1987–2002) 

Lundberg et al. 
(2006) 

Empirical To assess the extent to which co-authorship data proxy 
university-industry collaborations 

Collaboration Collaboration (co-authorship and funding data) between 
Karolinska Institutet and industry (436 firms) (1982–2003) 

Tijssen and Van 
Leeuwen (2006) 

Empirical To map the knowledge flows (citations) between public 
and private actors 

Citation Scientific articles produced by private actors (1996–2003) 

Calero et al. 
(2007) 

Empirical To map firms' co-authorship patterns Firm 378 bio-pharmaceuticals firms (1996–2001) 

Klitkou et al. (2007) Empirical To examine collaboration networks and actors' 
prominence in these networks 

Collaboration Co-authorship/Co-patenting in the fuel cell field in Norway 
(1990–2002) 

Sun et al. (2007) Empirical To examine university-industry collaborations Collaboration Co-authorship data between Japanese research institutions 
(1981–2004) 

Moodysson (2008) Empirical To examine knowledge co-creation in clusters Region 32 Swedish industrial researchers in biotechnology (− ) 
Abramo et al. 

(2009) 
Empirical To examine public-private research collaborations Collaboration Co-authorship data between Italian firms (791) and 

universities (68) (2001− 2003) 
Tijssen et al. 

(2009) 
Empirical To assess the extent to which firms' scientific research is 

globalised 
Firm 10 EU firms in pharmaceuticals (2004–2006) 

Tijssen et al. (2009) Empirical To map which universities are the ‘best’ providers of 
research services to the business sector 

Collaboration Co-authorship data between the top-350 universities by 
publication output and firms (2002–2006) 

Sun and Negishi 
(2010) 

Empirical To propose new publication-based indicators to measure 
the relationship among sectors 

Publication 1,277,823 publications (1981–2006) 

Archambault and 
Larivière (2011) 

Empirical To map firms' patterns of scientific publication and 
patenting activity 

Firm 5585 Canadian firms (1980–2005) 

Bhattacharya and 
Packalen (2011) 

Empirical To examine the mechanisms that drive the direction of 
scientific research (market demand vs. public benefit) 

Medical 
research 

About 16 million biomedical drug-related publications 
(1960–2005) 

Hess and 
Rothaermel 
(2011) 

Empirical To examine complementarity and substitution effects 
between alliances and star scientists 

Firm 108 firms in pharmaceuticals (1974–2003) 

Perianes-Rodríguez 
et al. (2011) 

Empirical To examine firms' role in the process of scientific 
development and innovation 

Firm 50 Spanish firms (1995–2005) 

Powell and 
Sandholtz (2012) 

Empirical To assess where new organisational forms come from and 
how bundles of practices are combined in science and 
technology-based ventures 

Firm 26 US firms in biotechnology (1975–1981) 

Tijssen (2012) Empirical To examine public-private research collaborations Collaboration Co-authorship data between public-private actors 
(2006–2010) 

Chang (2014) Empirical To map firms' publication activity Firm 1134 Taiwanese firms (1982–2011) 
de Moya-Anegón 

et al. (2014) 
Empirical To examine the position of private sector institutions in 

bibliometric rankings 
Sector About 27,000 public and private research institutions 

(2003− 2011) 
Rafols et al. (2014) Empirical To examine firms' cognitive shifts and collaboration 

networks 
Firm 15 EU and US large firms in pharmaceuticals (1995–2009) 

Gök et al. (2015) Empirical To assess the extent to which firms' websites proxy firms' 
R&D activities 

Firm 296 UK firms in green goods (2004–2012) 

Kim and Kim (2015) Conceptual To propose performance indices capable of measuring 
private construction firms' R&D performance 

Project – 

Minguillo et al. 
(2015) 

Empirical To map research activities within support infrastructures Science Park 82 UK science parks (1975–2010) 

Minguillo and 
Thelwall (2015a) 

Empirical To examine the collaboration patterns of organisations 
based in science parks 

Collaboration Co-authorship data of organisations located in UK Science 
Parks (1975–2010) 

Minguillo and 
Thelwall (2015b) 

Empirical To examine which type of innovation support 
infrastructures help higher education institutions to 
achieve 

Support 
infrastructure 

66 UK innovation support infrastructures (1975–2010) 

Olmeda-Gómez 
et al. (2015) 

Empirical To examine public-private research collaborations Collaboration Co-authorship data between Spanish research institutions 
(5160 of which 1211 private institutions) (2003–2011) 

Arencibia-Jorge 
et al. (2016) 

Empirical To assess the publication activity of an industrial cluster Firm 11 research institutions in the “BioCubaFarma” industry and 
15 international firms in biopharmaceuticals (2003− 2013) 

Belderbos et al. 
(2016) 

Empirical To assess the extent to which a firm's' scientific 
absorptive capacity impacts on the benefits the firm 
accrues from direct and indirect collaborations with 
universities 

Firm 33 pharmaceutical firms in US, EU and Japan (1995–2002) 

Chai and Shih 
(2016) 

Empirical To examine the relationship between university-industry 
funding and firms' innovation 

Firm 330 Danish firms (2005–2010) 

Chang et al. (2016) Empirical To examine individuals and research institutions' 
publishing and patenting activity in a field 

Collaboration Co-authorship/Co-patenting data of 325 institutions 
(research organisations and firms) and 627 researchers in fuel 
cell (1991–2000) 

Csomós and Tóth 
(2016) 

Empirical To map which cities are the major control points and 
centres of firms' R&D 

Firm 2000 firms in the “2014 Forbes 2000” (publications in the 
Scopus database up to March 2015) 

Giunta et al. (2016) Empirical To examine factors that shape university-industry 
interactions 

Collaboration Co-authorship data between university and firms in 
biopharmaceuticals in Italy (2004–2010) 

(continued on next page) 
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Table B1 (continued ) 

Study Type Aim Analytical level Data (observation period)a 

Csomós (2017) Empirical To map which cities are centres of firms' R&D Firm 2500 firms in the “2015 EU Industrial R&D Investment 
Scoreboard" (1980–2014) 

Erden (2017) Empirical To examine university spinoffs' publishing and patenting 
strategies 

Firm 100 firms in pharmaceuticals/biotechnology/life sciences 
(2000–2007) 

Arora et al. (2018) Empirical To examine firms' involvement in basic research Firm 4608 US firms (1980–2006) 
Larivière et al. 

(2018) 
Empirical To map industry and government’s contribution to 

scientific research 
Sector 28 M publications (1980–2014) and 5 M US patents 

(1976–2014) 
Vestal and Danneels 

(2018) 
Empirical To assess how access to local knowledge impact on firms' 

innovativeness 
Firm 1903 US firms in nanotechnology (1995–2004) 

Alpaydın (2019) Empirical To examine the geographical scope of university-firm 
collaborations 

Firm One case study of a Norwegian firm in oil and gas 
(2008–2016) 

Arts and Veugelers 
(2020) 

Empirical To study individual R&D scientists within firms and how 
their motives relate to the rate and nature of their 
inventive output 

Researcher 464 Belgian researchers with a PhD in science or engineering 
(2005) 

Fabiano et al. 
(2020) 

Empirical To examine the financial public and private support 
publications authored by founding members of ‘drug 
originator' firms received 

Publication 91 UK firms in biopharmaceuticals (1996–2016) 

Hartmann and 
Henkel (2020) 

Empirical To map and explain the rise of corporate science in AI Publication 16,176 articles from AI conferences (2004–2016), patents in 
AI, acquisition of AI startups, and data in AI top scientists' 
careers, and their motivations 

Liu et al. (2020) Empirical To explore the role of firms as authors and funders of 
research on GM maize 

Publication 7382 publication in the GMOs field (1986–2015) 

McKelvey and Rake 
(2020) 

Empirical To study the impact of R&D alliances with different types 
of partners on publication 

Publication 15,762 publications in pharmaceuticals (2001–2008) 

Sachini et al. (2020) Empirical To investigate the scientific publications of defence firms Firm 169 Greek firms in defence (1987–2020) 
Schuhmacher et al. 

(2020) 
Empirical To describe the use of AI application in pharmaceutical 

R&D 
Publication 417 publications of 21 pharmaceutical companies 

(2014–2019) 
Colen et al. (2021) Empirical To examine the impact of collaborating with star 

scientists on firms' invention performance 
Firm 60 pharmaceuticals firms (1995–2002) 

Krieger et al. (2021) Empirical To establish whether firms' basic research has declined or 
not 

Firm 1647 German firms (2008–2016) 

McManus et al. 
(2021) 

Empirical To assess the impact of non-academic and industry 
publications 

Country/Sector 54 countries and 10 sectors (2013–2018) 

Pohl (2021) Empirical To understand academic–corporate collaborations Collaboration 403,102 academic-corporate co-publications (2015–2019) 
Schuhmacher et al. 

(2021) 
Empirical To analyse the link between R&D input and output in the 

pharmaceutical sector 
Firm 14 pharmaceuticals firms (1999–2018) 

Source: Authors' elaboration. 
a The geographical (industrial sector) focus is not reported if the data sample includes more than three countries (industrial sectors).  

Table B2 
Studies examining the implications of publishing on firms' performance - studies referring to incentives to publish are in bold.  

Study Type Aim Analytical 
level 

Data (observation period)a 

Allen (1983) Conceptual To examine how firms' disclosure may affect the pace and 
direction of technical change 

Firm – 

Koenig (1983) Empirical To examine the relationship between bibliometric indicators 
and research performance 

Firm 24 US firms in pharmaceuticals (1970–1974) 

Narin et al. (1987) Empirical To explore the link between corporate patent, patent citation, 
and several other indicators of corporate performance 
(including scientific productivity) 

Firm 17 US pharmaceutical companies (1973–1982) 

Gambardella (1992) Empirical To examine the relationship between firms' in-house scientific 
research and firms' ability to exploit external scientific 
knowledge 

Firm 20 US firms in pharmaceuticals (1973–1986) 

Henderson and 
Cockburn (1994) 

Empirical To assess the importance of competence as a competitive 
advantage for firms 

Research 
program 

3210 research programs in 10 EU and US large 
pharmaceutical firms (1975–1988) 

McMillan et al. 
(1995) 

Modelling To examine how a firm's scientific information openness 
impacts the firm's stock of technical knowledge 

Firm – 

Decarolis and Deeds 
(1999) 

Empirical To examine the relationship between organisational 
knowledge and firms' performance 

Firm 98 US firms in biotechnology (1982–1992) 

Cockburn et al. 
(2000) 

Empirical To examine the diffusion of ‘science-driven’ drug discovery 
practices and their role a source of firms' competitive 
advantage 

Firm 26 US firms in pharmaceuticals (1964–1990;1980–1997) 

Deeds (2001) Empirical To examine the relationship between a firm's R&D intensity, 
technical capabilities and absorptive capacity, and 
entrepreneurial wealth 

Firm 80 US firms in biotechnology (1982–1993) 

Azoulay (2002) Empirical To assess the extent to which marketing and scientific evidence 
influence the diffusion of innovations 

Drug market 4 US pharmaceutical drugs (1977–1993) 

Zucker et al. (2002) Empirical To examine whether co-authorships between a firm's 
researchers and ‘star' scientists predict the firm's success 

Firm 324 US firms in biotechnology (1976–1991) 

Balter et al. (2003) Conceptual To outline what is the impact of firm publishing on firms' 
commercial outputs 

Firm – 

Bhattacharya and 
Meyer (2003) 

Empirical To examine the linkages between science and technology and 
the relationship between patenting and publishing in firms 

Firm 20 firms in thin film technology (1997) 
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Table B2 (continued ) 

Study Type Aim Analytical 
level 

Data (observation period)a 

Gittelman and 
Kogut (2003) 

Empirical To examine the relationship between patents and publications Firm 116 US firms in biotechnology (1988–1994) 

Lim (2004) Empirical To examine the relationship between basic research, applied 
research and innovation 

Firm 84–111 firms (when considering merges) in 
pharmaceuticals and semiconductors (1981–1997) 

Murray (2004) Empirical To examine the role of academic scientists in entrepreneurial 
firms in terms of human and social capital 

Firm 12 US firms in biotechnology (2001− 2002) 

D’Este (2005) Empirical To examine factors that shape firms' knowledge base and 
whether these factors can represent a source of heterogeneity 
within industries 

Firm 32 Spanish firms in pharmaceuticals (1981–2000) 

Smith et al. (2005) Conceptual To outline the risks arising from the publication of clinical 
trials for marketing purpose 

Firm – 

Muller and Pénin 
(2006) 

Modelling To examine the role of knowledge disclosure on the formation 
of innovation networks 

Firm – 

Mahlich (2007) Empirical To assess the influence intangible capital has on stock market 
capitalization 

Firm 34 Japanese firms in pharmaceuticals (1987–1998) 

Cassiman et al. 
(2008) 

Empirical To examine how a firm's science linkages and closeness to 
science affect the quality of the inventions the firm produces 

Patent 1186 patents of 79 Belgian firms (1995–2001) 

Sismondo (2009) Conceptual To inform about a conference of an international association of 
publication planners 

Firm – 

Spielmans and 
Parry (2010) 

Conceptual To assess the extent to which publications represent a 
marketing tool for pharmaceutical firms 

Firm – 

Sternitzke (2010) Empirical To examine different aspects of the innovation activity in the 
pharmaceutical sector using bibliometric data of approved 
drugs 

Drug market 64 US FDA-approved pharmaceutical drugs (1999–2004) 

Almeida et al. 
(2011) 

Empirical To examine how publication co-authorship involving a firm's 
researchers affect the inventions patented by the firm 

Firm 149 US and EU biotechnology firms (1990–2003) 

Penders and Nelis 
(2011) 

Empirical To examine how firms produce ‘credibility claims’ Firm One case study of a Dutch firm in food (2008–2010) 

Sismondo (2012) Conceptual To outline how knowledge is accumulated, shaped, and 
deployed in an industry 

Firm – 

Tegarden et al. 
(2012) 

Empirical To examine the impact of firm publishing on the firms' ability 
to explore/exploit R&D investment in emerging technologies 

Firm 695 US firms in fiber-optics (1976, 1979, 1982, 
1985,1988, 1991, 1994) 

Wang and Shapira 
(2012) 

Empirical To examine what are the benefits of partnering with 
universities startups 

Firm 230 US firms in nanotechnology (1996–2005) 

Polidoro (2013) Empirical To examine how scientific and regulatory certifications affect 
competition in emerging fields 

Drug market 20,473 rival-mechanism-year of US FDA-approved 
pharmaceutical drugs (1980–2004) 

Subramanian et al. 
(2013) 

Empirical To examine the impact of heterogeneity in a firm's scientific 
human capital on the firm's patent performance 

Patent 222 biotechnology firms and associated patents (10,646), 
publications (100,375), and alliances (11,718) 
(1980–2000) 

Belenzon and 
Patacconi (2014) 

Empirical To examine how size affects a firm’ ability to take advantage 
from invention 

Firm 14,899 firms (1978–2006) 

Bergenholtz (2014) Empirical To examine how expert users' references to a firm's technology 
in scientific journals impact on the performance of the firm 

Signal 27 interviews with firms' managers and star scientists in 
natural sciences (2011− 2012) 

Jong and Slavova 
(2014) 

Empirical To examine the impact that a firm's publishing and 
collaboration activities with universities exert on the firm's 
innovation output 

Firm 160 UK firms in biotechnology (1988–2009) 

Liu and Stuart 
(2014) 

Empirical To examine the link between publication and rewards Firm One case study of a US firm in biotechnology 
(2001–2007) 

McMillan et al. 
(2014) 

Empirical To outline a game theoretic model for firms' scientific 
openness/secrecy 

Firm 118 US firms (1992–1999) 

Soh and 
Subramanian 
(2014) 

Empirical To examine how the benefits of R&D collaborations between 
firms and universities are influenced by firms' R&D focus 

Patent/ 
Product 

222 biotechnology firms and associated patents (10,646), 
publications (100,375), and alliances (11,718) 
(1980–2000) 

Erden et al. (2015) Empirical To examine how the reputation of a firm's knowledge stock 
impacts on the firm's performance 

Firm 167 firms in pharmaceuticals/biotechnology/life sciences 
(2003–2007) 

McKelvey and Rake 
(2016) 

Empirical To examine how collaboration affects innovation outcomes Firm 325 pharmaceutical firms (1998–2004, 2004–2008) 

Simeth and Cincera 
(2016) 

Empirical To examine the impact of firms' scientific activities on their 
stock market valuation 

Firm 9920 US firms (1996–2006) 

Zahringer et al. 
(2017) 

Empirical To examine the relationship between quality of academic 
knowledge and quality of industrial innovation 

Patent 8908 patents from 434 US firms in life sciences 
(1971–2007) 

Pellens and Della 
Malva (2018) 

Empirical To examine firms' involvement in scientific research and its 
implications for firms' valuation of knowledge assets 

Firm 267 US firms in semiconductors (1980–2007) 

Slejko et al. (2018) Empirical To assess the effect of different kinds of publications on firms' 
sales 

Drug market 3 US pharmaceutical drug markets (2003–2013) 

Zahra et al. (2018) Conceptual To examine the factors that limit a firm's ability to 
commercialize its science 

Firm – 

Abramo et al. (2021) Empirical To assess the scholarly impact of the Italian private sector 
research 

Firm 26,025 Italian publications involving firms (2010–2017) 

Arora et al. (2021) Empirical To examine how a firm's investment in research is used in the 
firm's internal invention process and related to spillovers to 
rival firms 

Firm 3807 US firms (1980–2015) 

Hsu et al. (2021) Empirical To examine the impact of publishing on firms' market value Firm 1632 Chinese firms (2006–2015) 
Leten et al. (2021) Empirical To study how internal basic research can increase the 

innovative performance of a firm 
Firm 50 pharmaceuticals firms (1995–2015) 
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Table B2 (continued ) 

Study Type Aim Analytical 
level 

Data (observation period)a 

Slavova (2021) Empirical To study the relationship between university-industry alliances 
and co-publications between firms and academia 

Firm 190 US therapeutic biotechnology firms (2003− 2010) 

Source: Authors' elaboration. 
a The geographical (industrial sector) focus is not reported if the data sample includes more than three countries (industrial sectors).  

Table B3 
Studies examining the process of scientific disclosure - studies referring to incentives to publish are in bold.  

Study Type Aim Analytical 
level 

Data (observation period)a 

Schmitt (1961) Conceptual To examine the benefits that engagement in open scientific 
communications provide to firms 

Not 
applicable 

– 

Nelson (1990) Conceptual To examine how capitalism can be considered as an engine of 
technical progress 

Not 
applicable 

– 

Hicks (1995) Conceptual To examine why firms publish papers in refereed scientific journals Firm – 
Stephan (1996) Conceptual To examine the reward structure of science, and the economics of 

science 
Not 
applicable 

– 

Zucker and Darby 
(1997) 

Empirical To examine the process by which incumbents are or are not 
supplanted by entrants in the face of an external technological 
discontinuity 

Firm One case study of a US firm in pharmaceuticals 
(1997) 

McMillan and Deeds 
(1998) 

Empirical To examine the impact of a firm's reputation for openness in the 
recruitment of scientists 

Researcher 65 US students in biomedicine (1998) 

Eisenberg (2000) Conceptual To examine the limitations of defensive publishing Firm – 
Lichtman et al. (2000) Modelling To outline the incentives for strategic disclosure Firm – 
Parchomovsky (2000) Conceptual To outline the role and implications of preemptive publication in 

patent races 
Firm – 

Colson (2001) Conceptual To outline an IP strategy for firms to sustain their competitive 
advantage 

Firm – 

Barrett (2002) Conceptual To outline the phenomenon of defensive publishing as part of a 
company IP strategy 

Firm – 

Bar-Gill and 
Parchomovsky 
(2003) 

Conceptual To propose a theory to explain why firms move from patenting to 
publishing 

Firm – 

Rinner (2003) Conceptual To outline patenting and defensive publishing as complementary 
strategies 

Firm – 

Kinney et al. (2004) Conceptual To outline the balance and tensions industrial researchers face when 
these are willing to disclose knowledge in publications 

Firm – 

Merges (2004) Conceptual To outline the firms' defensive publishing as a property-pre-empting 
mechanism 

Firm – 

Stern (2004) Empirical To examine the relationship between wages and firms' scientific 
orientation 

Researcher 63 US researchers with a Ph.D. in biology 
(1998–1999) 

Baker and Mezzetti 
(2005) 

Conceptual To outline why firms disclose research outputs to patent offices Firm – 

Bar (2006) Modelling To examine the use of publications as a defensive tool in patent races Firm – 
Pénin (2007) Conceptual To review literature on firms' open knowledge disclosure strategies Firm – 
Mukherjee and Stern 

(2009) 
Conceptual To assess which conditions support an open science strategy over 

secrecy 
Researcher – 

Bromfield and 
Barnard (2010) 

Empirical To examine the balance between different IP mechanisms (patents 
and publications) 

Firm One case study of a South African firm in 
chemicals (1955–2005) 

Ding (2011) Empirical To examine whether the educational and professional background of 
a firm's founder(s) influence the firm's decision to pursue an open 
science strategy 

Firm 512 US firms in biotechnology (1969–2000) 

Della Malva and 
Hussinger (2012) 

Empirical To examine whether firms' scientific publications are an effective 
patenting preemption mechanism 

Patent 6226 EPO patent applications in 
semiconductors (1995–2000) 

Polidoro and Theeke 
(2012) 

Empirical To examine how competitive conditions affect the likelihood that a 
firm publishes scientific articles about its innovation 

Drug market New US FDA-approved pharmaceutical drugs 
(1983–2004) 

Alexy et al. (2013) Conceptual To examine how firms adopt selective revealing strategies and what 
factors influence this choice 

Firm – 

Sauermann and 
Stephan (2013) 

Empirical To assess the extent to which institutional logics differ between 
academia and industry 

Researcher 5018 US academic and industrial researchers in 
life and physical sciences (2003) 

Simeth and Raffo 
(2013) 

Empirical To examine the determinants for a firm to pursue an open science 
strategy 

Firm 2512 French firms in manufacturing 
(1999–2007) 

Johnson (2014) Modelling To examine why firms choose defensive publishing over patenting 
and trade secrecy 

Firm – 

Sauermann and Roach 
(2014) 

Empirical To examine what “price” scientists assign to publishing opportunities 
in industrial R&D 

Researcher 1927 US Ph.D. candidates in science and 
engineering (2010) 

Friesike et al. (2015) Conceptual To outline open science as a new research paradigm Firm – 
Li et al. (2015) Empirical To examine small firms' scientific publishing patterns and the 

antecedents of these patterns 
Firm 250 US firms in nanotechnology (1990–2012) 
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Table B3 (continued ) 

Study Type Aim Analytical 
level 

Data (observation period)a 

Simeth and Lhuillery 
(2015) 

Empirical To examine factors that influence firms' scientific disclosure 
capabilities 

Firm 2517 French firms (2008–2009) 

Nelson (2016) Empirical To examine how scientists manage the tension between sharing and 
secrecy 

Researcher 46 US industrial researchers and 58 oral 
histories in biotechnology and digital audio 
(1992–2012) 

Gans et al. (2017) Conceptual To examine a firm's knowledge disclosure strategies Project – 
Huang (2017) Empirical To examine how IPR uncertainties shape a firm's strategy of 

knowledge appropriation and access 
Citation 1279 patent-publication citations from 362 

firms in genomics (1988–2005) 
Hayter and Link 

(2018) 
Empirical To examine firms' motivations to publish innovative ideas before 

commercialization 
Firm 1301 US firms (1992–2001) 

Source: Authors' elaboration. 
a The geographical (industrial sector) focus is not reported if the data sample includes more than three countries (industrial sectors). 

Appendix C. Supplementary data 

Supplementary data to this article can be found online at https://doi.org/10.1016/j.respol.2022.104606. 
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