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Introduction

The results of academic research developed towards 
commercial ends provide industrial firms with a way to 
improve their competitiveness, and thus effective know-
ledge transfer between academia and industry can be a 
powerful source of innovation (Laursen & Salter, 2004; 
Perkmann et al., 2013; Siegel et al., 2004). The ability of 
an industry sector to utilize the knowledge of a highly 
educated workforce is an important factor in improving 
its innovative capacity and the economy overall (Weck-
owska, 2015). However, maintaining competitiveness 
and further strengthening it requires constant monitor-
ing and analysis of new technological and operational 
trends. Intensifying international competition and ac-
celerating speed of change require that industrial firms 
not only have the ability to implement the latest innova-
tions, but also actively create new innovations (Gass-
mann et al., 2010).

One of the most essential ways of transferring know-
ledge is to facilitate the mobility of academics to in-
dustry and vice versa. Recruiting newly graduated 
doctors has been found to be an effective method of 
transferring and integrating the latest academic know-
ledge for industrial purposes (Kunttu, 2017). Doctors 
have the most up-to-date scholarly knowledge in their 
field, and they are capable of attacking demanding 
problems with scientific rigour. However, relatively few 
doctors are actually employed in industrial firms in 
Western Europe (Auriol et al., 2013), despite the fact 
that the countries in this region have graduated a rap-
idly increasing number of doctors in recent decades. 
For instance, in high-technology countries such as Fin-
land and Sweden, only about 25–30% graduated doc-
tors are employed in private sector. 

When people move between academia and industry, 
they have to cross different organizational boundaries 

The mobility of scientific competences from universities to industrial firms enables 
firms to absorb and utilize the knowledge developed in academia. However, too few 
young doctors are currently employed in industry, despite the fact that they could trans-
fer and integrate valuable academic knowledge for industrial purposes and facilitate its 
utilization towards commercial ends. In this article, we investigate the role of doctoral 
students and graduates as academic boundary spanners by presenting three joint pro-
grams between universities and industrial players that facilitate and promote the indus-
trial involvement of doctoral students and graduates. The cases highlight the meaning of 
university–industry collaboration in doctoral education and present practical examples 
of how industrial firms may facilitate the transfer of academic knowledge to industry 
through jointly organized doctoral education and postdoctoral mobility programs. 

This doctoral education program is an excellent example of 
practical collaboration with universities. We can develop our 
own internal competences with the newest scientific 
knowledge. Moreover, we can familiarize our potential future 
workforce with practical industrial R&D work and with its 
challenges and innovation opportunities. This kind of jointly 
organized doctoral program is, for us, a natural channel for 
recruiting highly skilled experts from the academic world.

Industrial partner interviewed in this study
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(Rajalo & Vadi, 2017), because the institutions operate 
under different environments and cultures caused by 
their own norms, motives, and values (Bruneel et al., 
2010). For this reason, university–industry boundaries 
often represent obstacles to establishing close interac-
tions between actors on either side. Reflecting this chal-
lenge, doctoral students working in universities often 
focus on relatively narrow topics defined by academic 
priorities, but without a clear connection to real-world 
industrial work (Kunttu, 2017). Therefore, facilitating 
practices for boundary spanning and relevant social 
processes are necessary to open new avenues for inter-
action and integration of doctoral students with an in-
dustrial environment. 

Thus, boundary spanning is an important skill or beha-
viour for actors who actively aim at transferring academ-
ic knowledge between academia and industry (Ankrah 
& Al-Tabbaa, 2015). These boundary actors may serve as 
a bridge between industrial firms (“customers”) and 
academic institutions (“suppliers”), who operate in dif-
ferent environments with different motives, cultures, 
and actions (Siegel et al., 2004). The doctoral candidates 
and young doctors who engage in industrial domains 
represent boundary actors who may operate across the 
boundary between university and industry and thus 
help to transfer knowledge in both directions. 

Previous research has highlighted the importance of the 
academic engagement and knowledge transfer in uni-
versity–industry collaboration (Ankrah & Al-Tabbaa, 
2015; Ankrah et al., 2013; Perkmann et al., 2013), but this 
research falls short in its analysis of educational collab-
oration and in the role of students and graduates as 
boundary spanners. As indicated by Ankrah and Al-Tab-
baa (2015) in their recent systematic literature review 
on university–industry collaboration: “...the impact of 
academic engagement in the process of UIC [uni-
versity–industry collaboration] is almost overlooked. 
For example, none of the reviewed studies have ad-
dressed the consequences of this engagement on, for ex-
ample, teaching and learning experience of students 
affiliated with universities that engaged with the in-
dustry. This line of research can provide supporting 
evidence to the intangible potential value of the UIC 
(Perkmann et al., 2013).” 

To address this gap, this study intends to answer the fol-
lowing research questions: 

• How can jointly organized doctoral education pro-
grams facilitate the mobility of doctoral students and 
graduates from academia to industry? 

• What kinds of boundary spanning practices are related 
to these programs? 

To address these questions, we present a case study in-
vestigating three doctoral education programs that fo-
cus on the mobility of doctoral graduates from 
academia to industry. All these programs aim at famili-
arizing the students with an industrial way of working 
and by providing them with real industrial problems to 
which they can apply their academic knowledge and 
problem-solving skills. By using these kinds of educa-
tional programs, the universities and industry are able 
together lowering the boundaries between these two 
types of institutions and facilitate effective knowledge 
transfer between them. 

The remainder of the article is organized as follows. The 
following section describes three cases of doctoral edu-
cation programs designed to facilitate boundary span-
ning between academia and industry. After that, we 
present and discuss our findings. Next, we highlight the 
practical implications of the findings. Finally, we offer 
conclusions.

Three Cases of Boundary Spanning

This study presents three cases of boundary spanning 
in the context of university–industry collaboration, as 
summarized in Table 1. The authors of this article are 
the main organizers of the courses described in the 
three cases (Case 1: Neuvo; Case 2: Kunttu; Case 3: 
Huttu) and are the main source of information about 
these cases. Additional data used in the case descrip-
tions included interviews and feedback from the course 
participants as well as materials produced during the 
courses.

Case 1: Bit Bang
The first case presents the Bit Bang doctoral training 
course, which has been run annually throughout the 
full academic year at Aalto University, Finland, since 
2008. This postgraduate course is built around a gener-
al theme specified every year. The course relies on mul-
tidisciplinary and multinational teamwork assignments 
in the area of the course theme, and top-class guest lec-
tures from industry leaders. The course adapts Nokia’s 
top management training program to the academic en-
vironment. The course aims at facilitating collaboration 
across disciplines and, what is even more important, 
provides a bridge between academic post-graduate 
studies and industrial real-world challenges. The stu-
dents work on specific assignments in student teams 
under the supervision of experienced tutors, and they 
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jointly author a report on their team-specific topic. The 
highlight of the course is a week-long intensive study 
tour to a globally recognized region of research, innova-
tion, and business. Past locations for the study tour 
have included Shangai, Tokyo, Bangalore, New York, 
and California, and each tour includes both company 
and academic site visits. The course has been organized 
nine times, and the total number of participants has 
been about 200. The majority of the students have been 
hired by industrial firms after following their gradu-
ation, and many also still participate in the program as 
tutors or guest lecturers or are still actively involved by 
attending Bit Bang events. Papers produced by stu-
dents during their Bit Bang collaboration have pro-
duced interesting results: many participants have gone 
on to write conference papers and journal articles 
based on the joint reports written in class. 

Case 2: Nokia Mobile Imaging
The second case presents a series of company-specific 
university collaboration courses organized between 
Nokia and Finnish universities during 2008–2010. The 
purpose of the courses was to deepen understanding of 
topics related to image analysis and processing in mo-

bile devices. The courses were built on the existing and 
quite intensive research collaboration between Nokia 
imaging software development and a consortium of 
Finnish university research groups. The main idea in or-
ganizing the courses was to facilitate effective know-
ledge transfer between Nokia’s imaging R&D team and 
the university research groups on selected topics in mo-
bile imaging. In this manner, the academics were en-
couraged to present the most recent research-based 
knowledge in this area, whereas the company R&D staff 
brought their experience-based knowledge in the 
courses. The teaching was based on weekly meetings in 
which either a university professor or an R&D specialist 
from Nokia gave a lecture on a selected topic in their 
area of specialty. After the lecture, they all discussed the 
topic together. The team work was related to the course 
content and was based on a selected practical industri-
al problem, to which the teams were searching for a 
solution with the guidance of academic and industrial 
supervisors. The target audience for the courses was 
Nokia R&D staff and university doctoral students. There 
also were doctoral students who already worked in 
Nokia R&D, but who undertook doctoral studies after 
being encouraged by this kind of learning opportunity. 

Table 1. A summary of three cases of boundary spanning in university–industry collaboration
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The doctoral students participating in the courses were 
given credits on the passed courses. The courses were 
organized in two consequent academic years around 
different themes. The theme for the first course was
Mobile Imaging and for the second course theme was 
Image Quality. The total number of participants for 
both courses was about 60 people who were about 
equally divided between industrial R&D staff and aca-
demics.

Case 3: The PoDoCo program
The third case, the PoDoCo (PostDocs in Companies) 
program, is a joint initiative of Finnish universities, in-
dustry, and foundations. The aim of the program is to 
support the transition of doctoral graduates into private 
sector careers and, at the same time, enhance the stra-
tegic renewal of companies. PoDoCo facilitates novel 
meetings and matches newly graduated doctors with 
companies, and it financially supports the collaboration 
projects between doctors and companies. Annually, the 
PoDoCo program receives almost one million Euros an-
nually in funding from its nine participating founda-
tions and from companies participating in the program. 

PoDoCo projects consist of two phases: broad research 
and targeted research. The aim of the first phase is to 
create far-reaching knowledge on a research topic of in-
terest to both the doctor and the company. The 
PoDoCo foundation pool offers research grants of 6–12 
months for this first phase. After the broad research 
phase has been completed, the company hires the doc-
tor to deepen the research results and to create com-
pany-specific insights during the targeted research 
phase, which also lasts 6–12 months and is funded by 
the industrial partner. 

The PoDoCo program has been running since 2015 and, 
so far, the program has received extremely positive re-
sponses from both companies and doctors. For com-
panies, the PoDoCo program offers an opportunity to 
investigate new strategic openings with the help of tal-
ented doctors who are familiar with scientific analysis 
and synthesis methods and who possess the latest sci-
entific knowledge. For doctors, the PoDoCo program of-
fers an opportunity to work in the private sector, gain 
industrial experience, and establish important networks 
with companies. The result is a win-win situation where 
academic research is supporting the strategic renewal 
of companies and where doctors gain industrial experi-
ence. So far, 64 PoDoCo grants have been awarded, 
with the first PoDoCo collaboration projects starting in 
the spring of 2016 and ending during 2017. In the major-
ity of these cases, following the completion of the re-

search, the participating doctors have been hired by the 
companies they collaborated with, meaning that the 
PoDoCo program has successfully enabled a smooth 
transition from academia to the private sector. The 
PoDoCo program has also benefitted participating com-
panies, many of whom have reported that the research 
conducted during the PoDoCo program has opened 
new avenues for growth.

Results and Discussion

The three doctoral education programs presented in 
this article show that collaborative programs in doctor-
al education train both industrial actors and academics 
through boundary-spanning activities. 

A key finding of this study was that collaborative doctor-
al education programs jointly organized by academia 
and industry clearly facilitate and motivate the doctoral 
students and graduates to cross the border between 
academia and industry. A clear majority of the students 
participating in the programs continued their careers in 
industry after doctoral graduation. 

We also found that the industrial players involved in 
the collaboration found it particularly beneficial that 
doctoral students were able to bring new and fresh 
ideas, innovative mindsets, and new scientific know-
ledge into the industrial domain. They also appreciated 
the opportunity to employ the newly graduated doctors 
into their internal R&D tasks, which facilitates the com-
mercialization process of the university innovations de-
veloped in the doctoral projects. In this manner, the 
programs help the industrial firms to open doors for po-
tential new employees with high scientific knowledge 
and skills, whose recruitment increases the firms’ in-
ternal knowledge resources and capabilities. 

The doctoral students underlined the importance of in-
dustrial experience and understanding of the industrial 
way of working that is possible to achieve by participat-
ing in the collaboration programs. Thus, such programs 
lower the threshold for doctoral graduates to transfer to 
an industrial career. 

On the industry side, a related finding was that industri-
al R&D staff involving the collaboration were able to fa-
miliarize themselves with academic research and 
education. This, in turn, helps bring industry and aca-
demia closer to each other by establishing personal-
level contacts and networks and by increasing mutual 
trust and relational capital, which are key factors to 
overcome organizational and cultural barriers between 
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academia and industry (Bruneel et al., 2010). In this way, 
the programs facilitate boundary spanning between 
these two types of institutions (Siegel et al., 2004).

Also, the Nokia Mobile Imaging case showed that jointly 
organized doctoral education programs may encourage 
technical staff working in industrial firms to start or con-
tinue doctoral studies. In addition to this, getting as 
many industrial employees as possible to participate the 
programs as students, mentors, supervisors, lecturers, or 
audience members can increase positive attitudes and 
mindsets towards university collaboration, which in 
turn makes them potential boundary actors (Siegel et al., 
2004), and also promotes the research collaboration 
between universities and industry, as suggested by 
Kunttu (2017).

Practical Implications

In this article, we have presented three cases of doctoral 
education programs aiming at facilitating boundary 
spanning and mobility between industry and academia. 
However, these kinds of jointly organized educational 
programs represent rare examples in doctoral education 
in Finland and appear to be even rarer within an interna-
tional context. For this reason, the collaborative prac-
tices for facilitating mobility presented in the cases can 
also be widely utilized in almost all kinds of doctoral 
education programs, and also in companies that do not 
have opportunities to participate in doctoral education 
programs. The key practices identified in this article in-
clude:

1. Involving industrial experts in the doctoral education 
program as guest lecturers, mentors, or supervisors.

2. Providing the doctoral student groups with project 
work topics that are directly connected to real-world 
industrial challenges.

3. Providing the doctoral students with opportunities for 
training or working on the relevant industrial topics 
during the doctoral studies.

4. Providing the doctoral students with research grants 
on a topic that is of industrial partner’s interest. 

5. Providing the doctoral students with the opportunity 
to continue the research work after graduation as 
company-internal employees. 

Conclusion

This study sought to better understand how to address 
the problem that too few young doctors select industri-
al career after their graduation, despite the fact that 
these newly graduated doctors possess the latest sci-
entific knowledge that could be applied towards com-
mercial ends in the industrial domain. In this article, 
we showed that collaborative doctoral education jointly 
organized by academia and industry is not only able to 
encourage doctoral students to undertake industrial ca-
reers, but also to facilitate wider boundary-spanning 
activities between these institutions and, in this man-
ner, lower organizational and cultural barriers between 
them. 

All three doctoral education cases presented in this art-
icle reveal that industrial R&D may greatly benefit from 
participation in collaborative doctoral education by 
means of new scientific competences, fresh insights, 
and innovation mindsets provided by doctoral students 
and newly graduated doctors engaging in the industrial 
R&D. As boundary spanners, doctoral students and 
graduates can form a bridge between academia and in-
dustry. By engaging in the doctoral education and 
postdoctoral transfer programs, industrial firms are 
able to obtain valuable competences by engaging with 
doctoral students and graduates who not only transfer 
scientific knowledge to the firm but also take an active 
role in integrating and utilizing the knowledge towards 
commercial ends. In addition to ensuring an effective 
transfer channel for academic knowledge to industrial 
purposes, collaboration in these programs involves 
people from both sides of university–industry boundary 
in the collaboration and thus facilitates new forms of 
collaboration and trust building.
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