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ABSTRACT

In Sweden, as in most industrialized countries, technology transfer programs and other
initiatives aiming at facilitating for smaller firms to utilize the specific expertise universities
possess have been common. One example is trainee programs introducing workforce and
specialists trained by universities to SMEs. The first Swedish university trainee program
directed towards smaller firms started at Luleå University of Technology, and has been
running for almost two decades. In this paper we, building on in-depth case studies of two
smaller firms supplemented by data from a larger data base, analyze and discuss some
experiences from this program, and especially address typical situations where trainees serve
different purposes in the development of SMEs.

INTRODUCTION

SMEs importance for wealth and job creation has been documented in several studies, addressing the
situation in the U.S. (Birch 1979), in Europe (Storey 1994; OECD 1994), or in Sweden (Davidsson,
Lindmark & Olofsson 1994/1996). SMEs are also generally expected to continue to contribute in this
specific respect. In order to facilitate this, different initiatives have been launched to support and
stimulate the development of the small business sector. One such measure is to stimulate SMEs to
employ a larger portion of graduates from universities and higher education institutes. As the first
university in Sweden, Luleå University of Technology and its development foundation CENTEK
introduced a university graduate trainee program in 1979. Experiences from this program covering the
period 1979-98 and illustrated by two SME cases, then, constitute the empirical base of this paper.
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The Trainee Program of CENTEK and Luleå University of Technology targets SMEs1 in the
northernmost part of Sweden and graduates from the engineering faculty, business administration and
systems engineering. The region consists of the two northernmost counties, which is a sparsely
populated part of Sweden with around half a million inhabitants. These inhabitants are distributed over
an area corresponding to more than the area of Greece or half of the area of Italy The purpose of the
program was already from the start to promote competence development and competence building in
SMEs located to the region by stimulating smaller firms to test and employ university-trained staff, and
thereby strengthen these firms ability for further development. Since 1979 the program has involved
more than 200 trainees and a somewhat lower number of SMEs.

The Trainee Program provides both trainees and SMEs an opportunity to gain experience (from a firm
perspective) utilizing university-trained specialists and (from a trainee perspective) working in a smaller
firm. This program originally spanned over six months of practical work in the firm, under which the
trainee formally was employed by the university or its development foundation CENTEK. Every trainee
assignment was (and still is) based on one or several different development projects in which the trainee
was expected to contribute. After the training period, the host firms were expected to have discovered
whether the trainees’ competence motivated further employment by the firm or not. Similar, the trainees
were expected to have a better understanding of what working in a smaller firm means. During the two
recent years the program has developed by adding a more theoretical course/seminar program,
implicating that the total program today normally spans over 7.5 months. The course/seminar program
contains of three phases:

• Introduction days, including presentation of host firms and university tutors.
• Company audits, where trainees during a couple of weeks map and analyze different functions in

the host firms, such as their function for economic control, marketing, R&D, production and quality
control, or how the host firms manage their Human Resource Development and internal/external
communication . These audits then serve as a base for succeeding course weeks.

• Four course weeks given by (normally) university teachers on subjects highlighted by the audits
performed in the host firms, and with a specific focus on the conditions prevailing in smaller
organizations.

After these introducing six weeks, trainees are placed in their host firms and supervised by both SME-
and university tutors. Regularly during this practical training period, seminars on different subjects are
arranged for trainees and SME-tutors.

THEORETICAL BACKGROUND

Universities have gradually been given a more important role in creating economic growth and wealth in
society (Klofsten et al 1997; Stankiewicz 1986), especially in the small firm sector. One problem
identified in many studies is however a low level of formal qualifications in the SME sector. Several
studies (e.g. Dankbaar 1998) accordingly recommend governments to initiate measures encouraging

                                                       
1 By SMEs we here understand firms with up to 200 employees.
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smaller firms to recruit more and better qualified staff, especially on the technical side. The problem in
Sweden, as well as in many other countries, has been that SMEs traditionally have been reluctant to
employ graduates from universities2. Graduates, in turn, have generally considered employment in the
large firm sector as the standard route to a professional career, and have generally not even considered
employment in smaller firms as an alternative. Together with the fact that SMEs generally co-operate
less in R&D and other fields with universities, and often perceive a generally alien relation to
universities and higher education institutes (Hult 1996; Beckérus & Roos 1985), we could actually
describe ‘the small business world’ as very different from the standards, paradigms and logic’s
dominating in larger firms and universities. Gustavsson and Johannisson (1997) describe these different
cultures in the following way:

Small business logic’s Management (and university) logic’s
Person Business concept
Action Plan
Confidence Financial plan
Liquidity RoI
Network Hierarchy and contract
Commitment Reason

Tab 1: Development logic’s in the small versus large firm (adopted from Gustavsson
and Johannisson 1997; see also Johannisson and Lindmark 1996).

Referring to the fact that SMEs generally pay less interest to formal qualifications and training (cf.
Hendry et al 1995; Storey 1994; Pettigrew et al 1988), and instead merely invest in on-the-job training
and learning from customers, suppliers and other sources in the firms’ individual networks (Ylinenpää
1997; Hendry et al 1995; Lassinantti 1995), it seems relevant to understand the challenge facing e.g.
university trainee programs and other measures aiming at transferring knowledge to SMEs as a gap to be
closed. This gap is fertilized not only by different ways of acting and making decisions (small business
logic versus management/university logic), but also by the nature of knowledge and competence
normally possessed by smaller firms. While the knowledge and competence present in many SMEs can
best be understood as tacit knowledge/competence (Nonaka 1994), the knowledge and competence a
university can deliver to a large extent can be characterized as more formal and explicit knowledge.
When confronting these two cultures e.g. through a university trainee program, this could principally be
expected to result in two alternative outcomes:

• Fit, implicating a combination building on different kinds of competencies
• Misfit, implicating conflict and rejection or (more often) that the opportunity to combine

competencies is not even recognized or considered.

                                                       
2 See e.g. Westhead and Storey (1996) who describe the situation in the U.K. in a similar way.
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This paper does not address the situation when SMEs fail to or do not even recognize the opportunity to
utilize and employ graduates from universities. The focus is instead on cases where SMEs and
trainees/universities have decided to co-operate, in this case through the University’s SME-Trainee
Program.3  These decisions to co-operate may in turn be grounded in different motives. Taking a firm
perspective, a firm’s decision to acquire external competence to the firm is based on identification of a
gap when comparing available competencies in-house and the competencies required for optimal
performance of the firm. Green and Ashton (1992, pp. 287-288) here introduced ‘skills shortage’, ‘skills
gap’ and ‘skills deficiency’ to conceptualize different shortcomings referring to firms’ occurring lack of
knowledge and skills. A skills shortage refers to difficulties in filling vacancies, and is according to
Green and Ashton related to a focus on immediate needs, characterized by low or intermediate skill
levels, and often linked to variations in business cycles. A skills gap occurs when a firm finds out that
in-house competencies are insufficient for optimal effectiveness. Skills deficiency, finally, refers to
firms’ failure to even recognize their short-comings when comparing the optimum performance
requirements and the actual ‘state of the art’ in the firm.

Building on Green and Ashton’s conceptualization, it seems relevant to expect that all three kinds of
short-comings may be relevant when analyzing and discussing a university trainee program in smaller
firms. Some firms may hence be interested in employing university-trained staff in order to increase
capacity or to fill future vacancies, and therefore have an interest in a university training program. Other
firms may be expected to lack specific competencies required for future competitiveness, and in order to
fill these skills and knowledge gaps be interested to test and employ persons with the required level of
competencies. Firms may however also not even be aware of  their own shortcomings, and through
practical experience gained by utilizing a university trained staff member experience (learn) the benefits
the firm can draw upon when utilizing a new category of employees.4

The purpose of this paper, then, is to discuss and analyze if, and in that case how university trainees may
act as change agents in the development of smaller firms. Specifically this paper will address how
different conditions and cultures may affect the output of such programs, and how different kinds of
shortcomings regarding skills and knowledge may be understood to affect the result. In the following
section of the paper we present some results and experiences from the Trainee Program in general,
mainly drawn from previous evaluations of the program (CENTEK 1998; Fjellvind and Sundström
1996; Bergwall 1992).

                                                       
3 Such co-operation is normally voluntary both for firms and trainees. We however recognize that the degree of
conscious initial intention and voluntariness may vary across firms; some firms have over the years been more or less
persuaded to accept a trainee in the firm, and initially accepted due to the fact that ‘it doesn’t cost the firm any money’.
Similar, trainees may initially have accepted a trainee position in a firm mainly due to lack of more attractive
alternatives. The experience from Luleå shows, however, that such motives serve as initial pressures or triggers, and
normally quickly manifest as ‘fits’ (where the firm and the trainee find the co-operation mutually fruitful) or ‘misfits’
(where the co-operation in some rare cases are ceased during the training program period).
4 Of course, a skill deficiency may be present also in the numerous cases of smaller firms who perceive that they have
nothing to gain from co-operating with universities, and who therefore relinquish this opportunity. As mentioned earlier
these firms, however, are not specifically addressed in this paper.
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GENERAL RESULTS FROM THE PROGRAM

Previous evaluations of the Trainee Program in Luleå show that out of more than 200 trainees set out in
smaller firms in the region, three out of four continued as ‘real employees’ or (in some cases) got an
offer to do so after the completed trainee period. A majority of trainees have accordingly through the
trainee program got the opportunity to get a job in a smaller firm in the region. Similar, out of all SMEs
receiving trainees and the opportunity to test and discover the benefits of employing university trained
staff, a majority have decided to continue to utilize this specific (and to many firms new) competence. In
this specific respect, the program is a success story and is generally by the univeristy and SMEs in the
region regarded as one of the most effective ways to transfer technology and knowledge between
university and the small firm sector.

Previous evaluations show that small firms receiving trainees

• generally perceive that the program has succeeded in giving the firms practical experience of what
university trained staff can contribute with to the firm,

• generally perceive that the trainee has introduced new knowledge or competence to the firm, and
that the firm thereby has been able to develop new products, new customer segments or new
functions in-house the firm,

• through the trainees have experienced a more analytical way of work in development projects, e.g.
in terms of the use of formal analyses and different types of investigations and plans for future
development.

Taking the trainees perspective, previous evaluations show that trainees perceive that the program has
facilitated

• a better understanding of what enterprising and entrepreneurship is all about,
• a personal development giving the opportunity either to continue the career in the firm or to use the

experience as a step towards other kinds of employment,
• to get a job in the region.

These generally positive results partly contradicts previous results from study’s of similar programs in
Europe. Westhead and Storey (1996) reported on an evaluation of a specific program in the U.K. (Shell
Technology Enterprise Programme, STEP) where students taking part in a practical eight week program
certainly increased their prospects of getting a job-offer, but that these students (as well as a control
group of students not taking part in the program) “were overwhelmingly offered jobs in large rather than
small firms” (p.1). Even if the results from the trainee programs in northern Sweden may indicate that
graduates through the program enhance their general competitiveness on the labor market, and by
acquiring a holistic experience of what enterprising and entrepreneurship is all about strengthen their
attractiveness also to larger firms, the results in general point at the importance the program has had for
the small business sector in the region.
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Noticeable is also that small firms acknowledge trainees’ contribution to a more analytical and
‘management-oriented’ way of  reasoning and planning operations and projects in the firm. Referring to
the different development logic’s proposed to characterize smaller versus larger firms and universities
(Table 1), one would expect that this actually depicts situations where an action-oriented small business
culture based on non-formalized and tacit knowledge has been confronted to a more analytical and
planning-oriented knowledge based on the culture prevailing in larger firms and universities. Judging
from the general out-put of the program, e.g. the fact that the three out of four trainees were offered
continued employment in the host firm, this ‘confrontation’ more implicated fit and synergy than misfit
and conflict in the smaller firms taking part in the program. From a recent evaluation of the program
(CENTEK 1998) it is however also obvious that trainees often perceive frustration over the informal and
ad-hoc oriented culture characterizing most small firms, and generally advertise for more analytical and
rigorous approaches regarding production planning and quality control, product development,
marketing, business intelligence and competitor analyses, human resource management and the firms’
implementation of information technology.

One interpretation could be that the actal trainee program in a significant way have enlightened many
SME managers on the need for, and the development potential of, a more ‘management-oriented’ way
of thinking and acting. The implication of this interpretation is that it is important to use trainee
programs and other measures for technology and knowledge transfer to drill small business owners and
managers in behaving more according to the management and university logic’s outlined in Table 1. The
mission of these kinds of programs would in other words be to import a prevailing paradigm fostered in
larger firms and university courses to the small business reality. We however believe this to be a far to
venturesome conclusion. An alternative interpretation could instead be that the frustration university
trainees perceive when confronted to the realities of smaller businesses actually depicts a poor
understanding of  ‘the rules of the game’ when managing and developing small-scaled businesses. As
revealed by e.g. Ylinenpää (1997), Hendry et al (1995), Gartner et al (1992), Johannisson (1990),
Stevenson and Jarillo (1989) and others, the logic’s of managing a smaller firm are not necessarily the
same as in larger organizations. The implications of this kind of reasoning would then be to e.g. train
university students more wittingly and continuously in the logic’s of SMEs, and thereby prepare them
better for a trainee period or a professional career in a smaller firm. Our own conclusion is that the
results in this specific respect depict a significant opportunity to mutual learning and synergy. As well as
most SME-managers acknowledge the benefits of a more analytical development approach, universities
should acknowledge that smaller firms are not generally “scaled-down versions of a large firm” (Storey
1994, p. 5) where ‘the management tool-box’ is not as adequately applied as in a larger multinational
company. This is actually also the conclusion Luleå University of Technology and CENTEK have
drawn from previous experiences by introducing a course and seminar program as a significant part of
the trainee program a couple a years ago.

Moving from these general results to more sector-specific results also facilitates some interesting
observations. Significant sectors of industry and trade receiving trainees have been firms in mechanical
engineering, electronics industry and consultancy firms. When asking the host firms the question
whether the trainee during his/her trainee period contributed with new knowledge and competence to the
firm, the answers generally differ referring to both sector of business and the size of the firm (Bergwall
1992). In general, manufacturing firms in mechanical engineering perceive the trainee to have
contributed more new knowledge to the firm, while firms in electronics industries and consultancy
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agencies more perceive the trainee to have added to already present competence in-house the firm.
When distinguishing firms by size, it was obvious that larger (mainly manufacturing) firms and micro
service firms (e.g. consultancy firms with up to five employees) to a less extent than other firms
perceived the trainee to contribute with to the firm new competence.

This observation relates to our previous discussion on different motives for testing and acquiring
university-trained staff in smaller firms. The results above indicate that especially firms in mechanical
engineering with 10-50 employees perceived the trainee to fill a competence or skills gap in the firm,
while larger manufacturing SMEs and specialized micro consultancy firms and other micro service
firms added (or was expected to add) capacity to a competency already present in-house the firm (i.e. to
fill a skills shortage). This pattern probably also manifests different competence profiles among the
group of firms; a question however not specifically addressed by previous evaluations.

With these general results we now move on to illustrate some of the themes discussed so far by a closer
look at two concrete SMEs.

TWO ILLUSTRATIVE CASES

Data from the two firms utilized in this paper have been obtained through personal interviews with
CEOs and trainees in the two firms, as well as by using secondary data. Interviews with CEOs and
trainees respectively spanned over one-two hours, and were based on a semi-structured form. The two
case-study firms are briefly described below:

BODEN REHAB AB BERGLUNDS ROSTFRIA AB
  Established (year) 1985 1965
  Annual sales (1996) 14 MSEK/1.75 MUSD 34 MSEK/4.2 MUSD
  No. of employees 14 45
  Business concept Development, manufactu- Customer-tailored solutions

ring and marketing of devices in mechanical engineering,
for transfer and communica- especially for process indust-
tion for disabled persons ries

Tab 2: Case study firms in brief

The firm Boden Rehab AB/LTD develops and manufactures equipment for disabled persons. The main
product is a family of micro computer-aided electrical wheelchairs. To develop a new generation of
wheel-chairs, an assignment was given to a consultancy agency in design engineering. This firm was
expected to take care of the programming needed in the project, together with testing the first prototypes
of the new chair. A proposal was presented, which however Boden Rehab rejected due to that they
perceived this not to be sufficiently on the technological edge of development. Since the firm perceived
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the consultancy firm not to be able to perform the solution they requested, they turned to Luleå
University of Technology and CENTEK for assistance. One of the university’s students had recently
done his graduate thesis in co-operation with the firm, and he was now assigned the role as a trainee in
the firm with the main challenge to develop an operative system for a totally new wheelchair building
on the most recent available technology. The development project was successfully launched during the
trainee period, and continued hereafter when the former trainee was employed as a design engineer. A
short while later the new product was successfully launched to the market. The former trainee/design
engineer is today also one of the owners of the firm, and responsible for a department for design
consisting engineering of four engineers.

When discussing the effects of having a trainee in the firm both with the firm’s CEO and the trainee, it
was obvious that the trainee had contributed in a significant way with a competence new to the firm.
This specific competence was vital for the further development of the firm, and did not exist among the
staff represented in-house at that time. The trainee in other words filled a skills gap in the firm. Due to
the need for continuous development and improvement of the firms products, the firm very quickly
moved from having only limited own competence in the field to have a whole department (four
engineers) working in the field. The trainee project accordingly resulted not only in transfer of new
technology to the firm, but also in a significant raise of the organizational competence in the firm.
Looking backwards, the CEO of the firm doubts that the firm would have existed today without this
reinforcement of the firm’s organizational competence. Boden Rehab’s good experiences from
university trainees implicated that this method to co-operate with the university has been utilized also in
other development projects. A new systems engineer and another civil engineer in engineering design
was thus recently reqruited to the firm.

The Boden Rehab example is a good illustration of a firm that has managed to create synergy between
academic knowledge and the more practical and tacit knowledge and experience already existing in-
house the firm. This ‘fit’ involves the adoptation of both technology new to the firm as well as
adoptation of new organizational solutions and procedures (e.g. scanning for information and
communication using information technology, or creation of a ‘critical mass’ in the firm’s in-house
product development department). To achieve a ‘critical mass’ of skilled people working in the same
field was during our interviews with trainees and former trainees regarded as especially important for
the firm’s organisational learning and its ‘absorptive capacity’ (Cohen and Levinthal, 1990) to gather
external information.

Berglunds Rostfria AB (Berglunds Stainless LTD) is a subcontractor in mechanical engineering,
specializing in specific solutions for process industries. The firm operates in close co-operation with
customers, and its production is almost exclusively tailored from customer requirements. The staff of
employees consists of technicians and a few engineers, adding up to 45 employees.

The firm has utilized trainees during several occasions during recent years, always however for different
development projects. Contrary to the former case, Berglunds Rostfria do not regard trainees from the
university as representing competencies new to the firm. The firm instead has its own staff for e.g.
construction and design, IT-support and economic control, where trainees add to already present in-
house competencies in well-defined development projects. The firm also underlines that they regard the
trainee system mainly as “an eminent way for the firm to test potential new employees, and to provide
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these ‘prospects’ an opportunity to try whether the firm is interesting for them”. “This is”, as the
management puts it’ “vital for us, since we are located to a region where our local environment does not
give us anything for free. We have no competitors nearby, and since we are specializing in a specific
niche of industry we are highly dependent on in-house development of competencies. In this specific
respect the University’s Trainee Program is very important for us.”

The firm some years ago assigned a trainee the task of developing and introducing a quality control
system in the firm. After completing his trainee period on this mission, the trainee was hired as an
employee responsible for quality control. A short period hereafter he left the firm to start his own
consultancy firm in quality control. “But such is life”, as the management puts it. “Often we find
employees who stay with us after the trainee program. If not, they have at least gained important
experience to bring with them into a new job or a new firm of their own.”

Berglunds Rostfria hence does not regard trainees as a channel for technology or knowledge transfer
from university to industry. One interesting exception was however noted during the interviews, namely
the trainees familiarity with scanning for news and information through the Internet. “But also here we
have a technician in-house who is responsible for our web-site and our IT-function”.

Analyzing data from the interviews, it was obvious that the confrontation between two different cultures
outlined in Table 1 was not as apparant as in the case of Boden Rehab. Being a larger firm, Berglunds
Rostfria already has adopted more of the management logic, manifested by e.g. a higher degree of
formalisation and specialisation. It was however obvious that the university trainee system was
important also for this kind of firm, but for different reasons when compared to the former case. Here
trainees were not expected to fill any skills gaps, but more to fill future vacancies in the firm (skills
shortage). In order to compensatse for the poor soil the local labour market offers a specialised firm such
as this, the firm has more or  less institutionalized univeristy trainees as an important method to get
access to future employees.

CONCLUSIONS AND IMPLICATIONS

As revealed by the data presented in this paper, a university trainee program in SMEs may offer a
powerful tool for channeling academic knowledge and competence to the development of the SME
sector. Experiences from Luleå University of Technology and CENTEK clearly indicate the value such
programs have to both SMEs and the trainees involved. It is however important to recognize that SMEs
co-operating with universities in this way, may be driven by different motives. For some firms the
ambition to close a skills gap by testing and employing university-trained competencies are prominent.
Other firms instead underline the importance of such programs for the continuous support of adequate
competencies to the firm. For this latter category of firms, a trainee program is especially important for
the trainees, since such programs facilitate for graduates to experience a career opportunity they often
did not even consider during their studies at a university.

The third category of shortcoming suggested by Green and Ashton in 1992 – ‘skills deficiency’ –
depicts a kind of shortcoming where the firm fails to even recognize that they need a specific
competence in order to develop the firm or reach an optimum performance. One would suspect that this
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kind of shortcoming is present in many firms rejecting the possibility to utilize a new and different kind
of competence in the firm, and therefore e.g. turn down offers to host university trainees. Taking a step
further, one could however speculate whether this actually emanates from an incapability on behalf of a
traditional academic system to understand (and hence also to teach their students about) the realities
under which most SMEs operate. Building on the general assumption adopted in this paper that
university teaching more harmonizes with management logic’s than small business logic’s (Table 1), it
doesn’t seem to far-fetched to assume that at least some of these skills deficiencies originate from
universities’ (as well as larger firms’) way of perceiving reality. If a small business manager is offered
co-operation in a way that describes his reality in a very unfamiliar (or even erroneous) way, one can
hardly expect this SME-manager to be interested in investing time and effort in building a joint project.
What seems to be a shortcoming on behalf of the smaller firm may as well, then, originate from a
traditional academic systems’ way of perceiving the realities of smaller firms.

In different ways this paper has actually pinpointed a need for higher academic institutions to develop
the content and the methods used in their teaching and training. A university training program offers an
excellent melting pot to develop such new courses and other initiatives. The experiences from northern
Sweden point at some measures to be taken (e.g. a course program for trainees specifically designed for
smaller businesses, academic and practical tutoring of trainees, seminar programs for both trainees and
SME-tutors). This paper however implicates that even further initiatives should be taken, not only
addressing a specific group such as a trainee group. Such initiatives could involve both utilization of
trainees and SME-tutors in university courses, new SME courses available for more students, efforts to
facilitate for university teachers to gain experience from the realities of smaller businesses, as well as
more research on SMEs.

The question raised in this paper – wheter trainees from a university may act as change agents in SMEs
– has accordingly been answered by an ‘It depends’. Firms experiencing a skills gap (or expose a  skills
deficiency, but after accepting a trainee discover the benefits of having a specific university competency
in-house) often perceive the trainee to introduce new knowledge and initiate changes in the firm’s
normal operations. This was here illustrated by the Boden Rehab case. Firms motivated by an ambition
to secure a continuous support of adequate competencies to the firm (as the case Berglunds Rostfria
illustrates) by using trainees merely add competencies to already present in-house competencies,
implicating that such contributions do not normally implicate any dramatic changes in the firm.
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