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publications: Which one wins the battle? 

de la Torre, R1; Gil-Doménech, D2; Berbegal-Mirabent, J3 

Abstract Today’s universities are expected to simultaneously conduct teaching, 

research and third stream activities. These latter activities are usually materialized 

in the form of technology transfer activities. In a context were researchers are ex-

pected to simultaneously excel in all the tasks they perform, the scheme of incen-

tives for the academic community is crucial. This study seeks to investigate and 

generate a new debate on in which activities are researchers devoting their efforts 

and time. In order to do so, we describe the evolution of research (publications) 

and technology transfer (R&D contracts and funded projects) outputs in the four 

technical universities of Spain. Results reveal that while revenues coming from 

R&D activities have notoriously diminished in the last years, the number of scien-

tific publications has increased. These findings lead us to question whether Span-

ish universities are not properly aligned with industry needs, thus contradicting 

their raison d’être. 
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1 Introduction 

Universities’ mission has evolved as society has developed. Main drivers for this 

transformation refer to globalisation, technological and societal pressures, oppor-

tunities and norms. Today’s universities are expected to simultaneously conduct 

teaching, research and third stream activities. Third stream activities materialize in 

a variety of forms; nevertheless, due to the difficulties in appropriately measuring 

them, there is a wide consensus in conceiving technology transfer activities as one 

of the primary objectives pursued through this mission. 

Universities made their entry into regional policy in the 80s, when entrepre-

neurship became central to local development (Van Vught, 2009). There were new 

incentives to create closer linkages between knowledge institutions, trade and in-

dustry. Since then, universities have drawn new “road maps” towards dynamic lo-

cal forces capable to help their cities and regions to become more innovative and 

globally competitive in a global economy in which deliver social well-being. 

Through the development of collaborative university-industry R&D partnerships, 

researchers can share their expertise and knowledge and industry can benefit by 

implementing the solutions in their businesses. Given that active involvement of 

universities in regional needs has been proved to improve the economic develop-

ment of the region, it is therefore paramount to question the type of R&D activi-

ties in which researchers are engaging. 

Universities are expected to undertake third mission activities–regardless its 

size, academic spread or research interests–, nevertheless, this role is taking place 

at different levels of commitment. The academic community must have the time, 

the freedom, and the motivation to produce the knowledge that can be transferred 

to the industry (Shattock, 2009). In this setting, the scheme of incentives is there-

fore crucial, shaping researchers’ decisions on where to allocate their time and ef-

forts. 

The Spanish higher education system perfectly illustrates the situation de-

scribed above. Following their European counterparts Spanish universities have 

experienced a substantial evolution during the last decades (Corominas and Sac-

ristán, 2010; Llinàs-Audet et al., 2010). In terms of scientific publications Spanish 

universities are now ranked within the top ten of most productive countries in the 

world, achieving outstanding records in the fields of medicine, engineering, bio-

chemistry, genetics and molecular biology (FECYT, 2017). Nevertheless, it is in 

technology transfer outcomes where Spanish universities have not yet developed 

their full potential (Berbegal-Mirabent et al., 2013). This situation is further exac-

erbated by a decreasing trend in the number of industrial-funded projects (either 

national or international). 

The underlying rationale behind these figures lies in the current incentive sys-

tem. Academics should distribute their working day among teaching, research and 

technology transfer activities. With the exception of teaching duties (the schedule 

is defined based on the student demand), the rest of the working-time is expected 
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to be devoted to the two other activities but, how this distribution is made? Several 

factors shape this decision. Intrinsic motivations (e.g., attitude, expected contribu-

tion), extrinsic motivations (e.g., promotion incentives, academic reputation) 

alongside with the university regulation, culture, and supporting services play a 

critical role in this decision (Olaya et al., 2017). 

In Spain, extrinsic motivations are particularly relevant until professors obtain a 

permanent position, as a permanent position secures the job position. An external 

agency is in charge of evaluating the merits of the candidates. This process is 

known as “accreditation” and there are different intermediate positions before 

reaching a permanent position. Promotion opportunities are therefore highly tied 

to this accreditation process, as researchers need to successfully pass this process 

if they want to appoint for a job vacancy at a university. Analysing the weights as-

signed to the different activities considered in this evaluation process (de la Torre, 

2015), the conclusion is that publications in scientific journals weigh between 

26% and 35% of the total evaluation points (depending on the knowledge field), 

while no more than 14% of the points refer to technology transfer activities. The 

limited academic recognition to technology transfer activities prevents academics 

to engage in such endeavours. Concerning the economic aspect, worker’s salary in 

public universities does include complements for teaching and research, but it 

does not for technology transfer activities. 

Given the aforementioned considerations, we question whether Spanish univer-

sities–particularly those with a high industrial component such as technical uni-

versities–are not properly aligned with industry needs. If so, what are the triggers 

for this misalignment? Aiming at bringing some light into this issue, in this study 

we compare research outputs with technology transfer ones. 

The remainder of the paper is organised as follows. Section 2 briefly summa-

rises the methodology used to analyse the data. Next, in Section 3 we describe the 

main results. The conclusions and some ideas for future research developments are 

outlined in Section 4. 

2 Methodology 

Not all knowledge fields have the same likelihood of producing technology trans-

fer results. Likewise, according to Stella and Woodhouse (2006) R&D activities 

might vary depending on the type of university. For instance, patents and spin-offs 

are outputs that characterise technical universities, rather than faculties in humani-

ties or social sciences. Aiming at having a homogenous sample of universities, this 

paper only focuses on universities specially geared toward technology. In Spain 

these universities are called “polytechnical”. They mainly concentrate in degrees 

in the fields of engineering and architecture. Spain has four universities that re-

spond to this typology, namely: Universitat Politècnica de Catalunya (located in 

the region of Catalonia), Universitat Politècnica de Valencia (in the Valencian 
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Community), Universitat Politécnica de Madrid (in the autonomous community of 

Madrid) and Universidad Politécnica de Cartagena (in the region of Murcia). 

The method followed for the analysis is mainly descriptive. It is just a first at-

tempt that needs to be complemented in the future with more sophisticated anal-

yses. Therefore, the study seeks to generate a new debate on how researchers are 

allocating their efforts in terms of R&D activities. For the purposes of this paper, 

technology transfer activities are operationalised through two main indicators: the 

number of R&D contracts, consultancies and provision of services; and the num-

ber of funded research projects. The proxy used to represent research outputs is 

the number of papers published in journals indexed in the Journal Citations Re-

port. 

To further explore the data, we conducted a second stage analysis where we 

performed several correlations. Specifically we investigated whether correlations 

among the variables (publications, R&D income, and research projects) were con-

sistent over time, distinguishing by year, total volume per output and university. 

3 Case study 

The present study focuses on four Spanish technical universities. The study covers 

historical data for the period comprised between 2007 and 2014. Table 1 summa-

rizes the number of professors and students for all four universities. Three out of 

the four universities are among the biggest universities in Spain. 

Table 1 Number of professors and students for the universities considered in the study (data 

from 2014) 

University Number of professors Number of students 

Universitat Politècnica de Catalunya (UPC) 2600 38500 

Universidad Politécnica de Cartagena (UPCT) 360 7200 

Universidad Politécnica de Madrid (UPM) 3000 35500 

Universitat Politècnica de València (UPV) 2900 36200 

 

Since the beginning of the financial crisis, revenues from industry in the tech-

nical universities under study substantially decreased. Specifically, in 2014 the in-

come from R&D contracts, consultancies and provision of services at universities 

were less than 50% of the total amount in 2007. Figure 1 illustrates this negative 

trend for the four technical universities under study. 
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Fig. 1 Total income from R&D contracts, consultancies and provision of services per researcher. 

Research projects, funded by national or international (mainly EU) public 

agencies did not experienced such a downward trend, although it suffered a signif-

icant setback in 2012, probably resulting from the austerity measures applied not 

only by the EU but the Spanish government. While the cumulative cut in the 

Spanish State Budget in R&D was 4.2% in 2010 and 7.3% 2011, in 2012 it was 

25%. Consequently, this austerity measures in the national R&D investment had a 

negative impact in terms of funded research projects. The variation in the total 

number of research projects per researcher in the universities under study can be 

observed in Figure 2. 

 

 

Fig. 2 Total number of funded projects per researcher. 

Given that projects favour and force researchers to publish the main results, and 

that current model of public universities is mainly research-oriented, the number 

of publications in the period under analysis significantly increased. Figure 3 clear-

ly mirror this trend. All four technical universities increased their publication rates 

(in the figure, calculated as the number of total publications divided by the number 

of professors). In average, the number of publications experienced a 40% increase. 
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Fig. 3 Publication rates. 

As for the correlation analysis the results are: 

- When comparing outputs by year, the number of publications and research 

projects show a positive and significant correlation, particularly for years 

2007 (0.987, p-value=0.013) and 2010 (0.977, p-value=0.023). The other 

potential correlations are found to be not significant. 

- When considering all the outputs, regardless the university and year, the 

number of publications and R&D contracts income correlate negatively (-

0.542, p-value=0.001), while when analysis the relationship between the 

number of publications and research projects the correlation is positive 

(0.441, p-value=0.004), being consistent with the previous analysis. 

- Lastly, when conducting the analysis in an individual fashion for each uni-

versity, results indicate that for UPC and UPV the number of publications 

and R&D contracts income are negatively correlated (UPC: -0.701, p-

value=0.036; UPV: -0.861, p-value=0.003). Contrarily, for UPM and 

UPCT no significant correlation is found. 

 

These results reinforce that the greatest the time and effort researchers dedicate 

to publishing their works, the lower their collaboration with the industry. Further-

more, participating in competitive projects implies increasing the number of pub-

lications. This can be due to two main reasons: publications are necessary in order 

to apply for a research project, and results emerging from research projects are ex-

pected to be disseminated in the form of academic papers in scientific journals. 

4 Implications 

The results indicate that although the number of publications has increased 

through the past years in the universities under analysis (those with a technical fo-

cus), while the income coming from technology transfer activities has not fol-
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lowed the same evolution. We argue that one of the main causes might be due to 

the time devoted by researchers in performing this activity. That is, researchers 

prefer engaging in other research activities (such as publishing in academic jour-

nals) that might generate them greater benefits. 

Given the Spanish incentive structure for academics, it is necessary to create 

policies that encourage scholars to conduct technology transfer activities. Some 

interventions might include rethinking the current accreditation system by sug-

gesting a more balanced weight among teaching, research and third stream activi-

ties. That is, in order to be eligible for appointing to a higher position (or a more 

stable one), participation in technology transfer activities should be mandatory. 

In addition, a system that boosts a fair and egalitarian economic remuneration 

among the three universities’ mission is needed, where scholars can obtain addi-

tional rents for their efforts in R&D activities, and not only for outperforming in 

research, teaching or managerial tasks. 

Likewise, it is necessary for universities to include policies that promote the 

development of technology transfer activities. Some examples include a favoura-

ble framework for the creation of spin-offs, or a new regulation for the creation of 

workgroups (i.e. institutes). 

5 Conclusions and further research avenues 

This paper reflects on the evolution of research (publications) and technology 

transfer (R&D projects) activities in the four technical universities of Spain. 

Graphics show that revenues coming from R&D activities have notoriously dimin-

ished in the last years, and so has done the number of projects (both nationals and 

international ones). Contrarily, the number of scientific publications has in-

creased.  

Besides the financial crisis that Spain, as many other countries, suffered during 

the last years, we argue that one of the main drivers for such a decrement in tech-

nology transfer activities is the lack of incentives for professors. The current ac-

creditation system promotes the dissemination of research results thought publica-

tions, rather than emphasizing the importance of working in university-industry 

projects. Said differently, researchers chose to devote their time and efforts to 

those activities that contribute to secure their job position. However, this situation 

contradicts the raison d’être of universities, as they are expected to contribute to 

the well-being of society by training future professionals, generating new 

knowledge and disseminating it to the industrial fabric.  

Another reason that might explain the growth in the number of publications re-

fers to the fact that research projects are usually framed in competitive projects (a 

small percentage corresponds to privately funded projects). Such competitive pro-

jects are increasingly requiring participants (universities, research centres and in-

dustry) to disseminate the research through publications in scholarly journals. 
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This paper was descriptive in its nature. Further studies might consider explor-

ing the following issues that still remain underexplored: 

- Extend the study to the rest of Spanish public higher education system. Are 

technical universities following the same pattern (in terms of publications 

and technology transfer activities) as non-technical universities? 

- Conduct a longitudinal study to compare the performance of Spanish uni-

versities, taking into account the influence of changes in the regulatory 

framework of universities. 

- Examine the incentives that drive researchers to engage in teaching, re-

search and technology transfer activities. 
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