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Introduction 

It is nowadays almost taken for granted that interaction between universities and companies 

conduct to a variety of potential benefits, including the contribution to the economic growth. 

For this reason during the last decades this topic has attracted the attention of academics and 

increasingly also of policy makers, trying to understand the conditions in the University-

Industry relationship leading to beneficial results in order to promote and boost this type of 

interactions. 

An essential tool in the study of University-Industry interactions is the design of indicators 

able to capture accurately different aspects of this complex process. Scott et al. (2001) 

classified into four main categories the different channels through which university and 

industry interact: 1) codification/artefacts (e.g. publication or patents); 2) Cooperation (e.g. 

joint ventures or exchange of personnel); 3) Contacts (e.g. meetings or informal contacts) and 

4) Contracts (e.g. licenses or contract research). This variety of channels suggest that to 

capture in a comprehensive way the interactions between universities and industries it would 

be necessary the use of an ample battery of indicators. However, the most problematic aspect 

in the measurement of University-Industry interactions is probably that the information 

required is not publicly available (for instance value of R&D contracts with industry, value of 

patents licensed to companies, etc.). Moreover, it is difficult to make comparisons across 

countries due to the lack of standardization in concepts and measures. 

One indicator based on scientific publications in scholarly journals has been proposed to 

partially overcome these problems associated to the measurement of University-Industry 

interactions. More specifically, the indicator refers to those publications in which the author 

addresses include at least one university and one private sector organization: University-

Industry co-publications (hereinafter UICs). These joint publications, compared to other 

indicators, are easily accessible and ensure to some extent comparability. They are one of the 

very few sources for gathering aggregate-level proxy measures of University-Industry 

research cooperation and interaction patterns and trends (Tijssen et al., 2009; Tijssen, 2011). 

Some previous studies have already used UICs as proxy of University-Industry collaborations 

(e.g. Calvert and Patel, 2003). However, according to the literature it seems this particular 

indicator has not been extensively used for these purposes. As a matter of fact UICs 

sometimes are not even considered to be an important indicator of knowledge transfer in 

universities (e.g. Palomares-Montero and Garcia-Aracil, 2011). 

The not so extensive use of UICs might be partially due to the fact that it is not clear the 

extent to which they represent actual interactions between universities and companies. Only a 

few studies have tried to seed light about this question. Lundberg et al. (2006) compared 



companies funding research conducted in Karolinska Institute with those co-publishing with 

the university and found that one third of the companies that had provided funding to the 

university did not co-publish any scientific paper with the university, concluding thus that 

UICs provided incomplete results on the actual collaborations between university and 

industry. 

More encouraging are the results of a recent study conducted by Wong and Singh (2013), who 

found a significant positive influence on universities’ technology commercialization outputs, 

including patenting, spin-off formation, and technology licensing, providing empirical 

evidence supporting the usefulness of UICs as a tool to measure the interactions between 

universities and companies.  

Following a similar line of inquiry, the objective of this study is to provide new insights on 

the validity of UICs as indicator of the interactions between Universities and Industry by 

analyzing the relationship between UICs and a widely accepted indicator of these interactions: 

direct investment of private companies in university research. 

 

Data and Methods 

In our study we will focus on the Technical University of Valencia (UPV) to analyse the 

extent to which the amount of UICs correspond to the university funding coming from 

business firm. 

The UPV is a Spanish public university founded in 1971. It is among the top three national 

universities in terms of Spanish issued patents and often the first in the EPO and PCT 

rankings. It is also representative of young European universities, characterized by their small 

size, technological research and less consolidated public funding, which made them prone to 

heavy dependence on industry. The UPV has engaged in increasing interaction activities 

through a relatively well-endowed industrial liaison office and a pioneering program to 

support the creation of spin-off companies. However, public funding has grown at a faster rate 

than private funding, as an internal policy response to keep up a certain standard of quality in 

research. 

We collected two sets of data to develop this study. First, UICs published by the UPV in the 

period 2008-2011 were extracted from the Web of Science, including articles, reviews and 

letters. The second data set refers to external funding sources of the UPV and comes from the 

Centre for Innovation, Research and Technology Transfer (CTT), the technology transfer 

office of the UPV. It covers the period 2000-2013 and 7,110 funding agreements. They 

include project funding (collaborative and non-collaborative) and contract funding (research, 

development, technical support, professional works, etc.). The database contains fields on the 

geographic origin of funding (domestic, foreign) and institutional source of funding (public 

administration, company, etc.). The agreements involve over 1,700 principal investigators 

from UPV. 

Thus in the first data set we have a=1,…,A number of UICs and each UIC with b=1,…,B 

number of UPV authors, i.e. a x b UIC-authors. In the second dataset (i.e. income from 

private companies) we have c=1,…,C number of funding agreements and d=1,…,D, principal 

investigators (PIs), i.e. c x d agreements-PIs. If we cross both data sets, we can create a matrix 

of a x b x c x d observations. Now we can define: 

 

 

 

Where matching=1 if author b of UIC a is principal investigator d of funding agreement c, 0 

otherwise. 



At aggregate level, e.g. at scientific area or at department level, the higher the value of this 

variable, the better UIC data reflect or represent R&D-based links between UPV and industry. 

Descriptive results will answer the question, how good are UICs as a proxy of interactions 

between a university and its R&D partners in the business sector? 

Econometric results will tell us whether or not UIC volume corresponds with university 

income from private companies. The econometric model will be: 

 
 

 
Findings 

Among the many types of funding agreements used at the UPV, the most frequent are 

competitive research projects (30%), technical support contracts (21%), contract R&D (21%) 

and competitive collaborative R&D (6%).  

Regarding the matching process of researchers at UPV and (co-)authors in UICs, contract 

R&D increases the matching probability. The matching probability is increasing in time, in 

longer funding agreements and in those that involve larger amounts of money. 

The number of institutions involved in the agreement is not influential, but if there is at least 

one foreign institution, the matching probability increases. If there is at least one firm, the 

probability decreases. 

When we include in our regression analysis funding agreements with firms only, the effect of 

budget is not significant. 

 
Table 1 Probit regression of the probability of a matching between UPV project members and UIC authors 

Variable Firms only 

Competitive research projects 0.09 

 (0.09) 

Technical support contracts -0.10 

 (0.07) 

Contract R&D 0.32*** 

 (0.07) 

Competitive collaborative R&D 0.08 

 (0.25) 

Start year 0.02*** 

 (0.01) 

Duration 0.02*** 

 (0.01) 

Number of institutions 0.00 

 (0.06) 

At least one foreign institution 0.40*** 

 (0.14) 

Member number of projects 0.00*** 

 (0.00) 

PI 0.28*** 

 (0.05) 

Male -0.49*** 

 (0.06) 

Age -0.01** 

 (0.00) 

Budget -0.03 

 (0.21) 

Constant -48.12*** 

 (14.76) 

Observations 8,377 

Log likelihood -1,135 

Chi2 256 

Prob_chi2 0.00 



* p<0.1; ** p<0.05; *** p<0.01. Robust standard errors in parenthesis. No multicollinearity according to VIF. 

Weighting variable: share of member number. 
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