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Access and openness in biotechnology research collaborations between universities and industry  

 

Abstract 

Biotechnology research can spawn broadly useful technology research platforms such as 

CRISPR/Cas9, which has frequently been criticised as a knowledge monopoly. The access to such 

technology can be restricted, and utilisation of research results depends on the contractual 

provisions devised by the owners of the technology. It is therefore imperative to better understand 

the conditions under which knowledge monopolies are likely to emerge. Based on the analysis of 

162 publicly funded collaborative research projects in biotechnology, we identify contractual 

provisions that govern the extent of access to and openness of research results. We evaluate how 

the project participants in free negotiations agree on ownership and user rights from intellectual 

property, as well as on confidentiality and publication rights. We develop a framework that identifies 

four cases – knowledge monopoly, attenuated monopoly, closed circle, and open science – that can 

help unravel the complicated contractual provisions and their interrelationships. The framework 

allows both policy makers and funding bodies to assess the likelihood of emerging knowledge 

monopolies ex-ante in order to assess the norms of open science versus the utilisation of the 

research results.  

Keywords: knowledge monopolies, open science, publicly funded research, university-industry 

collaboration, biotechnology, access, openness 
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1 Introduction 

Collaboration in research between universities and industry is essential for academic knowledge to 

be channelled into the industrial domain1. Firms benefit from accessing complementary scientific 

knowledge that they can use to enhance the quality of their inventions, to realise efficiency gains for 

business R&D, and to anticipate future research problems in new technological areas2, 3. There is 

evidence that industry participation in or sponsorship of academic research frequently limits the 

disclosure and further development of research results, methods, or materials. By delaying their 

public release, sometimes even beyond the time needed to file a patent, firms strive to secure 

private financial returns4-8, 9 Table V. Secrecy and the allocation of ownership and exploitation rights to 

firms in collaborative research may, therefore, jeopardise the norms of “open science”. These norms 

support an efficient and welfare-enhancing paradigm for creating a cumulative, reliable, and publicly 

available stock of scientific and technical knowledge3, 10.  

Recent developments suggest, however, that firms may not be the only ones promoting 

secrecy and decreasing support of open science. Since the Bayh-Dole Act in the US and similar 

legislation in most European countries have come into force several decades ago, universities 

increasingly seek glory in both academic research and successful commercialisation of research 

results1. To do so, they need control over the intellectual property (IP). Patenting the research 

results, or keeping them secret, may however lead to knowledge monopolies in broadly useful 

technologies. Patents that emerge from winner-take-all races are not only likely to hamper 

downstream development; they can also encourage upstream duplication, which undermines the 

cumulative advances in scientific knowledge production11. 

The controversy around some of the essential patents on the CRISPR technology is one case 

in point11. The University of California, Berkeley, and the Broad Institute have been in disputes in the 

US and Europe over patent rights associated with the CRISPR/Cas9 construct. They have also 

developed strong commercial interests by taking equity in start-up companies that seek to 

commercialise applications of CRISPR/Cas9 for which they have received exclusive licences from the 

universities12, 13. It seems provocative that research underlying the CRISPR technology was funded by 

the US National Institutes of Health, socialising the cost and risk of research while privatising the 

financial returns14. In that sense, the CRISPR/Cas9 case highlights the tensions arising from the 

changing mission of universities. At the same time, our understanding is limited to what extent 

research in biotechnology beyond the prominent cases leads to the emergence of knowledge 
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monopolies. A substantial share of public funding targets collaborative research, i.e. consortia of 

universities, industry and other participants. It is pertinent to investigate the extent to which such 

research can lead to knowledge monopolies or variants thereof.  

A requirement that most funding bodies impose on research consortia is that the partners 

involved in joint research set up a collaboration agreement that governs, among other aspects, how 

the partners seek to deal with research results and the associated IP in a way that complies with the 

rules and regulations put forward by the funding body15. In this study, we focus on the contractual 

agreements that the range of partners in research collaborations, which feature at least one 

university and one industry partner, have negotiated among themselves. These agreements usually 

remain undisclosed. Our study exploits a unique opportunity to gain an in-depth understanding of 

the negotiated outcomes specified in such contractual agreements. Based on an analysis of the full 

text of the contractual agreements of 162 biotechnology projects funded by the Research Council of 

Norway (RCN) in the period from 2009 to 2017, we code the provisions associated with the handling 

of IP. From this, we determine whether the outcome of a research project is likely to end in a 

knowledge monopoly. Specifically, we argue that knowledge monopolies that stifle open science are 

related to questions on access to and openness of research results. Prior research has typically 

lumped these two dimensions together in the absence of more detailed information. In that sense, 

we define access as the control over ownership and commercial use rights of research results while 

openness refers to restrictions in the flow of knowledge in terms of publication rights and 

confidentiality. Access and openness are typically intertwined dimensions. Concentrated or 

dispersed access as, for example, in the case of exclusive versus non-exclusive licensing, may go 

along with low or high degrees of openness as, for instance, in case of broad versus restricted 

publication rights or confidentiality provisions. In that regard, we seek to identify the provisions 

around access and openness, which attenuate or aggravate knowledge monopolies in collaborative 

biotechnology research projects. 

2 Contractual agreements governing Access and openness 

The contractual agreements of research consortia are complex documents and the terminology used 

in prior literature to describe contractual provisions varies. For our study, we are interested in two 

dimensions. First, the agreements regulate the ex-post access to research results, specifying the 

ownership of the results as well as the distribution of the rights to all commercial uses of the IP. The 

background rights on IP that the parties bring to the project are important too, but they are typically 

not negotiated. It is uncontroversial that the party bringing IP to the project keeps that control. 
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Second, the agreements regulate the openness of the research results, that is the conditions under 

which the knowledge may be disclosed, specifying provisions on confidentiality and publication. 

Related literature, such as Lerner and Merges, uses the term “control rights” in their study of 

alliances between biotechnology and pharmaceutical firms9. Some of these control rights concern 

our understanding of access, such as patent ownership and the use rights, while others refer to 

openness, such as the right a party has to delay or ban publication. Contrary to Lerner and Merges, 

our study is set in the early phase of innovation, in which some control rights are not yet relevant. 

Examples include the right to manage clinical trials or to market the product. Also, the term “control 

rights” emphasises the need a private sponsor of outsourced research has to protect that 

investment. In our setting of publicly sponsored university-industry collaborations, an objective for 

the collaborations is the best public utilisation of the results. The collaborating partners are more in 

need of access to the results than control over the other partners. A more suitable terminology is in 

a study from Stevens et al. that concerns early-phase research in public-private partnerships. The 

authors use “access rights” related to use rights of background, sideground (results that are outside 

the scope of the project) and foreground (the results within the scope), and distinguish them from 

ownership16. Following Stevens et al., our understanding of access concerns both ownership and use 

rights. Ownership refers to the ability to control and manage access to the IP while use rights are 

more condensed and mostly refer to the opportunities for commercial utilisation, both exclusively 

and non-exclusively, as well as the right to use the IP for further research. 

Insights from prior literature on the access to research results and IP have been mixed. For 

example, while Walsh et al. document an increase in patents on the inputs to drug discovery, they 

find few indications that university research has been hampered by concerns about patents on 

research tools17. However, Lei et al. conclude from a survey of agricultural biologists that IP 

protection of research tools has a strongly negative effect18 on access. From another point of view, 

Egelie et al. discuss the positive role of IP in view of the ethical obligations universities have for 

giving access to research platforms such as CRISPR13. More broadly, a study on research consortia in 

the life sciences concludes that the consortium partners’ policies on IP often lack transparency, with 

few having clear and defined frameworks, which in turn impedes the access to IP16. 

Moreover, prior research has frequently documented that industry as a sponsor of academic 

research or a partner in collaborative research often prefers secrecy over disclosure to increase the 

appropriability of the returns to the research performed4-7, 19, 20. Publication of the results may be 

delayed or banned in parts in exchange for the contribution that industry makes to the research 

project8, 21, 22. The agreements in our study confirm that some projects may have provisions for 
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keeping research results secret, see Figure 3: Description of the contractual provision measures. 

Conversely, universities and the individual scientists have historically had a strong interest in 

disclosure through publication. Merton famously characterised the modern scientific system as 

distinct from other social systems due to the importance of sharing23. Because of the enactment of 

Bayh-Dole and similar legislation in other countries as well as the proximity of science and 

technology in disciplines such as biotechnology, the attitudes of universities and university scientists 

towards disclosure versus secrecy have become less straight-forward. In that sense, universities may 

– similar to industry – show an interest in using various IP rights such as trade secrets or patents to 

appropriate the results from collaborative projects24. 

The two dimensions of access and openness suggest that the contractual provisions in 

research projects, therefore, imply the existence of variants in how knowledge and IP are handled, 

ranging from knowledge monopolies with concentrated access rights and low openness at one 

extreme, to open science at the other. Figure 1 shows a simplified account of such variants, 

depending on how they score regarding their contractual provisions on the two dimensions of access 

and openness. Collaborative projects differ in the extent to which the ownership and use rights are 

either concentrated or dispersed. Concentrated access describes a situation in which one or a few of 

the collaboration partners own the results and have the exclusive use rights, while non-exclusive 

licencing indicates dispersed access. Research projects also differ on the degree of openness, that is 

the extent to which the contractual provisions allow research results to be kept as trade secrets or 

require that the results are disclosed and published. 

   

Figure 1: A model with access and openness 

We argue that a “knowledge monopoly” can emerge if access rights are concentrated and if the 

openness of research results is low. In this case, the ownership and use rights lie in few hands, all 
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licencing is exclusive, and there are trade secrets and publication restrictions. There may be limited 

licensing opportunities for organisations outside the focal collaborative project. Moreover, secrecy is 

prioritised over disclosure, possibly even beyond the time needed to file a patent. In a second case, 

contractual provisions may stipulate concentrated access rights while making knowledge public and 

easily searchable. We refer to this situation as an “attenuated monopoly” in which knowledge is 

controlled with IP rights, but published and open. Here, the openness provisions would likely reduce 

the extent to which upstream research may be duplicated. As there is no secrecy, the typical 

appropriation mechanisms are patents, material transfer agreements, database rights and copyright 

for software. A third case that we refer to as “closed circle” is described by a non-exclusive 

dispersion of access rights while openness remains low. This case may, for example, refer to a 

research result, such as a proprietary source code, that remains under non-disclosure agreements, 

yet is licensed out to those who ask for it. “Closed circle” resembles the concept of “club goods” 

from economic theory25. Finally, a combination of dispersed access and high openness leads to a 

situation that is within the norms of “open science”. It comprises use rights for all that ask, for 

example under licenses similar to open-source software. In addition, the research results are well-

documented, publicly available and searchable. A university could, for example, provide access for 

anyone wishing to utilise a technology, with a non-exclusive licence on non-discriminatory terms. 

Such licencing is for example how the recombinant DNA and the co-transformation of eukaryotic 

DNA were transferred from the universities involved in the research12, 26.  

3 Data and methods 

3.1 Data 

Our study uses data from 162 biotechnology research projects co-sponsored by the Research Council 

of Norway (RCN) over the period from 2009 to 2017. Every year, the RCN provides research funding 

of about 1 billion euro to projects spanning all areas of technology and scientific disciplines. Our 

sample is drawn from a total population of 21,838 projects that received public funding during that 

period. We restricted our sampling to those projects in the field of biotechnology that included at 

least one university and one industry partner. From these, we randomly selected projects for 

inclusion in the analysis. We excluded projects with insufficient information on variables of interest. 

The Norwegian Ministry of Trade, Industry and Fisheries and the RCN allowed us to research data on 

participants, funding amounts, and the collaboration agreement documents that the partners signed 

with the RCN and with each other. The share of funding provided by the RCN to these projects varies 

between 22% and 100%. In total, there are 1348 agreements among the partners of the 162 
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projects. That is, there are typically multiple agreements per project. The agreement documents are 

our sole source of information on the contractual provisions between project partners.  

The collaboration agreements are comparable in length and structure. They are governed by RCN’s 

contract management, including policy documents, the general terms of funding, and are based on 

several templates, or “boilerplate” agreements for collaborative research projects. While 

agreements based on RCN’s contract templates represent 59% of the projects in our data, the 

collaboration partners are free to introduce new provisions or to modify the suggested provisions.  

Figure 2: The RCN contract management and our study 

Figure 2 shows the RCN’s rules and regulations that provide a framework for the contractual 

provisions. However, the parties negotiate freely. Except for some aspects involving the distribution 

of rights in the projects, the RCN does not have special requirements for the scope, format or 

content of the collaboration agreements. The collaboration agreements are drafted in the initial 

phases of the project and govern the mutual rights and obligations of the project coordinator and 

the other partners in the project. The RCN communicates directly with the project coordinator only 

and is not a contractual party to the collaboration agreements. In our sample, 30% of the projects 

were coordinated by industry, 31% by universities or university hospitals and 38% by research 

institutes. The role of being the project coordinator does not necessarily reflect a stronger position 

in the negotiations of the terms but rather indicates administrative capacity or requirements. The 

coordinator may choose to have a multi-lateral or joint agreement or individual and bi-lateral 

collaboration agreement with each partner. In our sample, 73% of the projects had jointly-signed 

multi-lateral collaboration agreements. Each project partner is responsible to the project 

coordinator, and the coordinator is responsible to the RCN15. Our analysis does not extend to 
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evaluating actual project results, only the intentions of the partners as stipulated in the contractual 

provisions. 

3.2 Variables and measures 

3.2.1 Contractual provisions 

The measurement of contractual provisions regarding the access to and openness of research results 

from publicly funded research projects is implemented using a coding scheme applied to the 

collaboration agreements of the consortia. We developed the coding scheme in an iterative process, 

starting with an initial investigation of the common terms and expressions used in the agreements. 

We compared them with common clauses, terms and terminology used in templates of the RCN as 

well as other funding organisations in the European Research Area15, 16, 27-30. Our scheme contains a 

similar set of IP related provisions as found in Stevens et al.16 Box 1, p.505. We noted that the terms and 

level of detail used in European contract templates are different from contracts used in the U.S. and 

the provisions of the Bayh-Dole act9, 31 . However, the terminology used in both Europe and the U.S. 

allows a distinction between access rights and openness, which we introduced in Figure 1: A model 

with access and openness. 

We focus on four sets of contractual provisions that, while not entirely independent from each 

other, can be identified and delineated; provisions regarding the ownership of research results, 

provisions affecting the distribution of control rights to the commercial use of IP, provisions 

regarding dissemination and publication of project results, and provisions influencing the degree of 

confidentiality. Next, we scored the relative strength of each of the four sets of provisions based on 

pattern similarities in formulations of contractual terms and language. Table 1 shows the coding 

scheme. The formulations do not necessarily reflect actual formulations in the collaboration 

agreements but rather group similar and comparable formulations in order to reduce the degree of 

complexity that the study of idiosyncratic contracts involves. 
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Table 1: The coding scheme including typical contractual clauses 

Next, two members of the research team experienced in the analysis of contracts jointly coded the 

agreements from 30 collaboration projects according to the coding scheme. They discussed their 

respective coding decisions as well as cases of doubt. In general, and mostly because many consortia 

used standard formulations from the templates, there were very few discrepancies in the coding 

decisions between the two coders. For that reason, the remainder of the agreements is coded 

independently, resolving cases of doubt through discussions. 

In order to map the projects to the matrix described in Figure 1, we created two dummy 

variables measuring access and openness of the projects. The first variable, access, is assigned a 

value of one if the projects are coded as having dispersed ownership or dispersed use rights (i.e. 

commercial rights to use of the foreground, the research results) and zero otherwise. All other 

codings in Table 1 either indicate concentrated ownership and use rights on the side of the industry 

or university partners, or they lean towards concentration. The variables for publication and 

confidentiality can be understood as ordinal. We create the second dummy variable, openness, by 

running a factor analysis to aggregate the two variables. Both variables are positively correlated 

(r=0.4558) and load highly on a joint factor variable (r=0.8532). The factor variable (with a mean of 

zero and a standard deviation of one) accounts for 72.79% of the variance. Subsequently, we split 

the variable at and including the median to create a dummy variable that measures the openness of 
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a project’s research results. The variable takes the value of one if the factor variable score is higher 

or at the median and zero otherwise. 

3.2.2 Project characteristics  

We define several other variables describing project characteristics based on information provided 

by the RCN. First, we count the total number of partners in a project as well as the different types of 

partners, showing the share of firms and the share of universities in the projects. Next, we use the 

RCN funding share as a variable that measures the share of the total project budget that was 

sponsored by the RCN. We also create dummy variables, measuring whether the project coordinator 

is a university or not and whether the project type can be characterised as “research” as opposed to 

“commercial” or “other” as indicated by the RCN. Moreover, we measure the total project budget in 

millions of NOK. 

3.3 Empirical approach 

Our empirical analysis starts by presenting four exemplary projects out of the 162 projects to 

illustrate the different concepts depicted in Figure 1. Next, we show descriptive evidence on the 162 

biotechnology projects under study. We then present the results of an analysis of variance (ANOVA) 

on the project characteristics variables that we compare by group.  

4 Exemplary cases 

Due to the confidential nature of the agreements, we do not reveal details on the contracts and 

their contractual provisions while mapping them to the four cases in Figure 1. The cases are from our 

sample but anonymised.  

4.1 Knowledge monopoly – project “Medical imaging” 

This project is an innovation project with a budget of around 4 million euro. The RCN funds around 

one-third of the project. It runs over several years and is composed of two universities, three 

industrial partners (all but one from Norway), and research institutes. One of the industry partners 

serves as the project coordinator. All results are owned by the coordinator, and all commercial use 

rights are exclusive and to be used by the coordinator. Moreover, all publications are controlled by 

the coordinator who also has the right to request changes of any manuscript before publication. The 

results are a mix of applied research and commercial results to which the coordinator has privileged 

access. 
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4.2 Attenuated monopoly – project “Energy from biomaterial” 

This project is a large environmental research project with a budget of more than 10 million euro. 

The RCN funds about half of the project. The project runs for almost a decade and has five university 

partners and around 20 industry partners, most of them from Norway. There are also research 

institutes involved, one of which is the project coordinator. All results are owned by the coordinator, 

and all commercial user rights are exclusive and to be used by the coordinator. Even though the 

publication of the results is allowed and encouraged, the clauses on confidentiality are strict. The 

results are a mix of basic and applied research as well as commercial results. In that sense, the 

contractual provisions point towards concentrated access while allowing for somewhat controlled 

dissemination.  

4.3 Closed circle – project “Prevention of fungal infections” 

This project can be characterised as a larger innovation consortium comprising only two university 

partners, but many industry partners and some institutes. The total budget of the project is about 5 

million euros of which the RCN is funding half. It runs for only two years. One of the industry 

partners coordinates the project. The ownership of research results would be either by one partner 

if created by that partner alone or jointly owned otherwise. All partners shall have access to the 

commercial use of results if desired. Publication is desired and encouraged, but the steering 

committee can impose publication delays to facilitate the protection of IP or if the commercial value 

of the project result could be reduced.  

4.4 Open science – project “Food and plant production” 

This project has four participants, one university, two industry partners and one institute; all are 

from Norway. It has a budget of around 5 million euros of which the RCN funds around 80%. The 

institute partner is the project coordinator. Each participant is granted ownership rights and all IP to 

project results produced by participants individually. Project results shall also be published as soon 

as possible. The objective of the project is to create and explore different research tools without 

concrete considerations for innovation and commercialisation. In that sense, the contractual 

provisions closely follow the norms of open science. 

5 Results 

In a first step, we are interested in characterising the RCN funded biotechnology projects regarding 

their contractual provisions to determine their approach to access and openness of research results. 

Figure 3 shows descriptive statistics. With regard to the ownership of research results, we find that 
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in most of the cases ownership tends to be concentrated with the university partners (categories 4 

and 5, i.e. 61%) or the industry partners (categories 1 and 2, i.e. 25%). Joint ownership is rather 

uncommon, as it is only used in 14% of the projects as the intermediate category shows. Concerning 

the distribution of use rights, we find that joint use rights are the dominant mode with about 46% of 

the cases. Exclusive use rights for the industry partners (categories 1 and 2, i.e. 28%) and university 

partners (categories 4 and 5, i.e. 25%) are relatively less frequent. The indication is that, while 

ownership is typically concentrated, use rights are more dispersed. Combining the two variables, we 

find that in 51% of the projects there are either joint ownership or joint use rights. Turning to the 

contractual provisions regarding publication and confidentiality, we find that both variables for most 

projects show intermediate values, indicating that most projects include some confidentiality clauses 

and publication restrictions.  

Access  Openness  

  

  

Figure 3: Description of the contractual provision measures 
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Next, we cross-tabulate the two dummy variables on access and openness that are based on the 

four types of contractual provisions.  

Figure 4 shows the results. We find that 17% of the projects are characterised by contractual 

provisions increasing the likelihood of the emergence of knowledge monopolies. In contrast, 32% of 

the projects feature contractual provisions that resemble more the principles of open science. The 

remainder of the projects is characterised by either restricted openness or concentrated access. The 

attenuated monopoly, featuring contractual provisions that indicate a high degree of openness, yet 

concentrated ownership, includes 32% of the projects while the closed circle, characterised by low 

openness but dispersed access rights, includes 19% of the projects. 

   

Figure 4: Cross-tabulation of access and openness in RCN funded biotechnology projects 

To better understand the characteristics of the projects in the four groups, Table 2 shows the results 

of an analysis of variance (ANOVA) for the project characteristic variables differentiated by group. It 

turns out that most differences in mean values, while informative, are statistically insignificant, 

indicating relatively small differences between the groups. We find that projects in the knowledge 

monopoly group are the smallest by the number of partners involved in the project, even though 

closed circle projects are the smallest by total budget. Projects in the attenuated monopoly and 

open science group are the largest, both by the number of participants and the total budget. The 

institutional composition of the projects in the four groups is virtually invariant. All groups feature 

about the same share of firms as well as universities among the project partners. Concerning the 

funding share sponsored by the RCN, knowledge monopoly projects exhibit the lowest while closed 
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circle and open science projects show the highest amount of public funding. Projects also more often 

feature contractual provisions regarding open science when they are coordinated by a university 

partner and when the project itself is funded as a research project as opposed to a development and 

commercialisation project. 

Variable Mean (Std. Dev.) df F Prob>F 

 “Knowledge 
monopoly” 

(n=28) 

“Attenuated 
monopoly” 

(n=52) 

“Closed 
circle” 

(n=30) 

“Open 
science” 

(n=52) 

   

No. of partners 6.54 (3.77) 9.44 (5.58) 7.50 (3.54) 8.63 (4.61) 3 2.70 0.0478 

Share of firms 0.51 (0.18) 0.52 (0.20) 0.49 (0.24) 0.50 (0.20) 3 0.18 0.9107 

Share of 
universities  

0.34 (0.18) 0.31 (0.21) 0.31 (0.18) 0.34 (0.20) 3 0.29 0.8352 

RCN funding 
share (%) 

57.95 (22.05) 63.81 (20.19) 70.19 
(22.68) 

66.90 
(22.75) 

3 1.72 0.1649 

University 
coordinator 

0.25 (0.44) 0.31 (0.47) 0.23 (0.43) 0.40 (0.50) 3 1.13 0.3402 

Research project 0.11 (0.31) 0.25 (0.44) 0.30 (0.47) 0.35 (0.48) 3 1.88 0.1352 

Total budget 
(mNOK) 

24.12 (48.24) 37.98 (58.10) 19.05 
(39.59) 

36.58 
(80.33) 

3 0.84 0.4747 

Table 2: Results of the ANOVA analysis of project characteristics 

6 Discussion and conclusion 

Knowledge monopolies in broadly useful technologies are problematic, no matter whether they are 

controlled by academia or industry because they likely hamper downstream development and 

encourage upstream duplication. Prior research has argued that monopolies undermine the 

cumulative advances in scientific knowledge production11. With the caveat that the broad usefulness 

of newly developed technologies often only becomes apparent ex-post, our results indicate that 

publicly funded research does end in knowledge monopolies in a non-trivial number of cases. More 

importantly, we identify two variants of knowledge monopolies that may be equally harmful to 

follow-on research since they violate the norms of open science in one or the other form. Only about 

one-third of the projects in our sample subscribe to the norms of open science. 

Our results hold two central insights. First, we offer a distinction between access and openness 

provisions that prior literature has often lumped together due to a lack of detailed information. This 

distinction allows systematic analysis of contractual agreements in collaborative research projects. 
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The provisions on ownership, the distribution of use rights, publication and confidentiality, are 

standard elements in these types of contracts. However, their concurrence leads to different 

situations concerning the handling of IP in the projects, which in turn holds different implications. It 

is a long-standing belief that patents and other IP rights limit researchers’ access to breakthrough 

technology16, 32, 33. Our research supports an important qualification. We find that it is not the IP 

rights that restrict access but how organisations manage IP. They provide access through licenses 

and other types of agreements as in the case of collaborative research. Openness of the research 

results, i.e. disclosure and publication, factor in too. In that sense, our analysis paints a more 

complex picture of the reality of contractual provisions in collaborative research.  

Second, our research has developed a tool that can be useful for funding bodies and policy makers. 

Contractual agreements can be designed and classified according to how they score with regard to 

access and openness. This allows stakeholders to monitor the projects. Those projects that likely 

lead to broadly useful technologies, similar to the CRISPR technology, could then be required to 

rework access and openness provisions in order to avoid knowledge monopolies. In that regard, the 

incentives of the universities behind the CRISPR technology to secure private financial returns could 

have been reigned in early by the funding bodies enabling the research in the first place. While the 

universities promised to allow other researchers access to the technology for academic purposes, 

the commercial rights are concentrated with a small number of firms in which the universities own a 

major stake. Several questions arise that so far have not been answered yet: What happens if other 

researchers make significant discoveries with commercial potential using a tool they were allowed to 

use for non-commercial research purposes? What opportunities do these researchers and 

universities have for the further use of the research results? Our conceptual model allows 

unravelling the complicated contractual provisions and their interrelationships in order to clarify 

issues like these up front and before engaging in collaborative research. Such pre-project planning 

could increase the quality of any collaboration agreement and, more importantly, allow for more 

transparent handling of IP for a funding body or society at large. 

7 Data and code availability statement  

The results were obtained using the STATA SE Version 15.1 statistical software package. The do-file 

can be obtained from the authors upon request. 
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