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eer paths for Industrial PhDs

potential PhD chooses the type of PhD education that is most attractive,

:lée principally depends on a large number of factors that have short term as

ong term effects. In the short term, it could for example be the prospects for
essional environment and the guidance they can receive, in the long term the

ment rate and salary trends may influence the choice.

apter examines Industrial PhD career paths to shed light on the characteristics
ndustrial PhDs who successfully completed the programme. It is primarily the
5 Jor finding employment, but also the type of job function the candidates who
fully complete the programme will have and the salary trends that will follow.

fbr comparison will be all other PhDs to create as stable a benchmark as

éral profile of the career paths of Industrial PhDs is very positive:

ustrial PhD candidates have an employment rate of 96 percent.

ercent of Industrial PhD candidates still work directly in the research area
ercent of Industrial PhD cam-z’idates hold a top management position

Pay increase rate among Industrial PhDs is high

ustrial PhD candidates are very mobile in the labour market

t0tal of 80 percent find employment in private enterprises

vial PRD nmark
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4.1 Career paths

One of the main goals of the Industrial PhD programme is for the candidates who
successfully completed the programme to become attractive to future employers. One

indication of this is the employment rate where the Industrial PhD programmes can

be deemed very successful, also in comparison to all other PhDs. Statistics from 2003

show a high employment rate for Industrial PhDs which even slightly exceeds all other
PhDs.

Table 4.1 contains statistics from Statistics Denmark which followed the employment
trends over time for Industrial PhDs and all other PhDs. The table shows the employ-
ment rate of Industrial PhDs increases with the passage of time after they successfully |
complete the programme. The same applies to regular PhDs, but the employment of

Industrial PhDs is approximately 5 percent higher for all of the years.

Industrial PhDs who successfully complete the programme thus have very good pro-

spects for finding employment®.

The unemployment rate for PhDs is not included in the table as it stays relatively
constant and fluctuates between 1-2.5 percent uriemployment for both Industrial PhDs
and all other PhDs. It is thus significantly below the regular unemployment rate. The

- reason the employment rate and the unemployment rate do not add up to 100 percent

is that a number of the candidates are outside of the Danish labour market, primarily

due to residing abroad, switching between two jobs, etc.

& The total is not 100% because the remaining percentage covers.those unemployed. The fotal population does not
include the category “unknown job status” to ensure consistency with the sampling method
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Industrial PhDs All other PhDs

d
One o - B : o e 901/ e oo 844“/
an : lag noy
2003
| other
ment
rloy-
sfully
tof
tion of the gender division in the employment rate among Industrial PhDs
show a large difference. For the men the share is 96.6 percent employed and
pro- nt unemployed. For the women, 93.1 are employed, while a higher share
énf) are unemployed. For other PhDs there is no great difference between the
ent rates for men and women, either. The unemployment rate is marginally
. or women (2.4 percent) than for men (2.0 percent) and the employment rate is
PhDs ondingly a little lower for women (93.92 percent) than for men (95.05 percent).
The -
cent ia PhDs continue their career in research
rily strial PhD programme strives to educate Industrial PhDs who have insight

usiness-world aspects of research and innovation. One question may be
ndustrial PhDs are increasingly choosing not to take on research-related

¢s in their employment and are focusing on other work areas of the business

not
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A relatively large shate of Industrial PhD candidates are employed in management,
Examination of the trends over several time intervals after the education, 1, 3, 5, 7,
and 9 years respectively, shows that the number of people in top management posi-
tions is increasing steadily among the group of Industrial PhD students. It is to be

expected that several will reach a management position over time. No statistics are
available for time periods beyond the 9 years, but the number of top management posi-

tions is expected to rise steadily.

Figure 4.1 shows the division in the management function over time for both PhD

groups.
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ison of similar circumstances for all other PhDs shows differences between
groups of PhDs. For other PhDs the number of top management positions also
ses the longer the candidate has been in the labour market, but the progress does
pear to continue after 7-9 years. There is more clarity in the difference between

anagers within the two types of PhD education.

¢ as many Industrial PhD candidates reached a top management position (8 per-

Vfte»r 9 years in the labour market than other PhDs (4 percent).

ndicates that the combination of the theoretical and business-oriented elements

¢ Industrial PhD process is attractive to and promotes the careers of the candida-

be expected that potential PhD students will find it attractive that Industrial PhD ’
“dida‘i’tes have significantly better chances of reaching top management positions.
shows that students who acquired qualifications from having taken a research
ion with the main focus on the needs of the business world and have gained

h’t_into the commercial application of research.
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4.2 Salary trends

In addition to the employment rate and job title, the pay rate must be included as an
indicator of how Industrial PhD careers progress over time. The following analyses the
pay rate for Industrial PhDs on a general level and then by gender, trade, public/pri-

vate sector and job changes.

Figure 4.2 shows the pay rate for Industrial PhDs and other PhDs:

As shown in Figure 4.2, the largest group of Industrial PhDs (34 percent) are in the
DKK 350,000-449,999 pay bracket. But almost half (47 percent) have an annual salary
that exceeds DKK 450,000, and slightly over every fourth candidate earns more than
DKK 550,000 annually. Industrial PhDs generally make good salaries.

Comparison of salaries for the two groups of PhDs show that the trend is for an in-
creasing share of other PhDs to be at the lower end (up to DKK 449,999), while there
tends to be more Industrial PhDs at the higher pay rates (DKK 450,000-1,000,000).
The share for the two PhD groups that earn more than DKX 1,000,000 are relatively
equal, which constitutes a group of 1 percent of the candidates.

Table 4.2 shows that Industrial PhD candidates, all things being equal, have a higher

average income than the group of all other PhDs.
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nder ~ men have the highest salaries
vTable 4.3, the genders are divided according to Industrial PhDs and all other PhDs
an espectively, making it possible to compare the division of the two genders at the dif-

erent pay rates:

SEREE

Units DKK Industrial PhD Other PhDs

4.3 shows that among Industrial PhDs, there is a greater share of men than
en at the highest pay rates and the reverse is true for the lowest pay rates. The
division applies in general among all other PhDs, yet with the difference that the
fninance of men at the pay rates of DKK 450,000-1,000,000,000 is not as great.
Sh illd also be noted that for men there is a greater share of Industrial PhDs at the

e
alary ;'e'rf pay levels than other PhDs, while the share of women at the higher income
1an sis almost identical in the two PhD groups.
Onclusion is that for men there is a greater share of Industrial PhDs at the higher
- levels than other PhDs, while the share of women at the higher income levels is
1ere t identical in the two PhD groups.
)- :
ly 1‘PhDs, regardless of the type of PhD, the statistics show that women on average
'a significantly lower salary trend than their male colleagues.
1er

nmark
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4.3 Mobility in the job market

As previously discussed, Industrial PhD students are characterised by a high degree of
mobility between the candidate-and the Industrial PhD university. It is interesting to
examine whether Industrial PhD graduates possess the same degree of change readi-
ness. These statistics are compiled in this section based on job changes among Industria)

PhDs, including over time, and compiled based on public and private sectors.

A first indicator of the mobility of Industrial PhDs is the number that are employed at a
location other than the one where they completed their Industrial PhD project.

This division appears in Figure 4.3. The table does not take into account the number of

years that have passed since the Industrial PhDs successfully completed their education

Note: The total s not 100/ as 1/ lndlcate that they ar
‘Source: Kvistgard Consult :

Figure 4.3 shows that slightly more than one third are employed in the same enterprise,
which indicates that an Industrial PhD project is a good way for the student to create
contacts with a future émployer. Conversely, the statistics show that Industrial PhDs are
also mobile, as the remaining two thirds have found employment elsewhere. This il-
lustrates that they are an attractive labour force and not necessarily bound by either their

Industrial PhD project or one particular trade.
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wus more than one out of five Industrial PhD candidates have switched trades compa-
i to the trade where they completed their Industrial PhD project. There is also good
ree of - obility back to the public sector where, after successfully completing their education,
3to le over one out of every five Industrial PhDs found employment either at a uni-
ity, research institution or in public administration. Finally there is a notably high
er of Industrial PhDs who strike out as self-employed (8 percent). Entrepreneurs-

ind the Industrial PhD education apparently go well together.

sdata ‘éral, Figure 4.3 shows that the focus the Industrial PhD candidates place on the
U neés world carries over to their future employment as a total of 82 percent find
yment in the private business world (the first 4 categories).

ber of
ication. ring the number of job changes, there is no great difference between regular
and Industrial PhDs. Table 4.4 shows a division according to the number of job
ges for Industrial PhDs and other PhDs who successfully completed their educa-

tween 1993-2003: ‘

4 shows, as expected, that a decreasing number are changing jobs. The majori-
ndustrial PhDs change jobs 1 to 3 times during the period (60.8 per cent.), which
el with other PhDs (62.3 percent). Less than 10 percent of the candidates are
nt job changers” with 4-7 job changes during the period, and in this case there

ff@yence in the type of PhD education they took.

gether this shows that Industrial PhDs and all other PhDs in general are a fairly
labour force. There are no clear distinctions between the two types of PhD

Ds ar 1on in mobility on the job market.

er document the mobility, it is interesting to study the changes between the

nd the private sectors divided into the two types of PhD education. One would
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from the questionnaire survey where the Industrial PhDs assessed the significance the

project had for their professional network.

expect that Industrial PhD candidates would change less from the private sector to the:
public sector and that other PhD candidates would change from the public sector to th

private sector more often due to the higher pay rates in the private sector.

However, Figure 4.4 shows that when comparing Industrial PhDs to other PhDs, the
career paths are almost parallel. Industrial PhDs have a career with regular job chan-
ges within the private sector, while other PhDs have a career with regular job changes:
between public institutions. Only 15-20 percent change between the two sectors. The
rest remain in the sector where they were employed during their PhD education.
Conversely one could say that Industrial PhDs, after successfully completing their
education, contribute equally to knowledge sharing between the public sector as other

PhDs by changing to the public sector. This in itself might be more surprising.

changes between
enterpnses : pubhc.gnst tutions

P D students who' have completed t e:r course ;
en.19 category has been left out of the f;gure s it only covers
one respondent. - L
Source Statlstlcs Denmark

4.4 Network

The Industrial PhD programme contributes to promoting collaboration and creating
networks between universities and enterprises. But the individual Industrial PhD also

expands their network through the Industrial PhD project. This is shown in statistics
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PR

y the
0 the

Table 4.4 shows the division between the different types of networks created where the
fintensity in professional networks goes from very permanent, formalised collaboration

to informal ad hoc cooperation.

What network effects did the project have?

Industrial PhDs also create personal networks with their “fellow students”. The
anish Agency for Science, Technology and Innovation ensures the new Industrial
are introduced to the Industrial PhD association. Here the Industrial PhD stu-
 and Industrial PhDs that have successfully completed the programme have the
ortunity to attend lectures and networking events that can strengthen the reciprocal

rk and cross-disciplinary aspects of the research.

mportant element in this network creation is the Industrial PhD course that is part
Industrial PhD education. The course is module-based and consists of 3 two-day

es where Industrial PhD students from different academic areas participate in the

'tgé’lr’dVConsult’s questionnaire surveyed the Industrial PhDs on how useful the net-
»they created during the project were to them after they completed the project.

ponse divisions appear in Table 4.5:
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How useful do you feel the network you created during the project has been to

you after you completed the project?

Here 71.6 percent state that the network has been “Extremely” or “Somewhat” useful,
while only 20.7 of the surveyed Industrial PhDs responded “Slightly”. Additionally,

some of the most important network effects they list are access to new knowledge and

sparring partners.

In general there is a significant network effect for the Industrial PhDs, who both create
networks within the host enterprise and personal networks that they use throughout

their career both to find new jobs and to stay updated on new knowledge in public and

private research,
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nterprise yield
rom an Industrial PhD process

he PhD programme, the enterprise is the applicant for an Industrial PhD project.
Lhe application is made in collaboration with the Industrial PhD candidate and the
versity, but it is important to emphasise that the enterprise is the project owner

he Industrial PhD programme. The programme primarily functions by the enter-

e receiving a subsidy from the state to collaborate in educating an Industrial PhD
nt. But the effect for the enterprises comes through the research project that is
ulated in collaboration with the student and the university. In many instances, the
istrial PhD projects lead to new patents, new products, insights or ways of doing
2s. In short, the Industrial PhD programme helps promote innovation in Danish
vises. This chapter assesses expected and achieved enterprise effects of par-
ating in an Industrial PhD project. The basis is there are both direct effects, for
le in the Jorm of new patents and increased market share, and indirect effects in

orm.of creating networks and external collaboration.

du;strial PhD programme:

Dercent of the enterprises expect a larger number of patents

Ppercent of the enterprises expect increased market shares

percent of the enterprises expect an increase in annual sales

ercent of the enterprises expect an increase in exports

rcent of the enterprises feel the project has increased theoretical knowledge

vercent of the enterprises feel the project has increased practical knowledge

iapter shows that Danish enterprises achieve significant positive effects through
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5.1 The Industrial PhD programme sparks innovation

Ore of the main goals of the Industrial PhD programme is to help promote develop-
ment opportunities in the business world. To assess the innovation effects, indicators
can be divided into quantitative and qualitative categories. The quantitative examines
the Industrial PhD programme’s production of patents and sales of license rights.

Compared to the qualitative innovation effects, the focus is on learning/knowledge an

candidate skills.

Quantitative indicators: Good prospects for patents and licenses

Kvistgérd Consult’s questionnaire surveyed the enterprises on the Industrial PhD
project’s production of patents and sales of license rights (see Table 5.1). Enterprise
supervisors were first surveyed regarding how the project is expected to increase en-
terprise production of patents, which 48 percent confirmed. Compared against research
intensity as stated by R&D work years, the trend is the more R&D work years/ there

are, the more the patent production share is expected to increase.

There is some uncertainty related to these responses, as they were surveyed on ex-
pectations. A more precise answer can be arrived at by including candidate responses
as they are surveyed on expectations and experieﬁces. Around % of the Industrial
PhDs state that the project has led to/will lead to attainment of one of more patents
(26.7 percent). The difference may be due to the fact that the Industrial PhDs looks at
whether his or her project resulted in a patent from a narrower perspective, while the
enterprise looks at this from a broader perspective in relation to the knowledge it has

contributed to the enterprise.

The questionnaire also reveals enterprise expectations that the project will lead to an
increase in enterprise sales of license rights. 11.5 percent answered this in the affir-
mative. Compared with the number of employees, there is a tendency for the small
enterprises (micro and small) to have higher expectations than the larger enterprises
(medium and large). Compared with R&D work years, there are no differences for the

answers in the affirmative.
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If candidate responses are included according to the same argumentation as before, it
shows that 12.6 percent respond that is has lead to/will lead to sales of license rights or
specially developed expertise. This corresponds well to enterprise expectations. In this

situation it also applies that even though the actual yield might be less, it is still a high

yield compared to other R&D activities.’

percent that
respond: Yes

percent that
respond: Yes

Qualitative indicator: Good effects for knowledge and learning
Innovation is not only about quantifiable parameters, but knowledge and learning as
¢l that form the basis for developing patents and license rights sales, for example.
hé following focuses on the development of business-relevant knowledge within the

nterprise, theoretical and experimental learning and finally Industrial PhD candidate

It is very difficult to compare other efforts within innovation politics, but the Danish evaluation of the Research pat-
nt law shows figures for patents and sale of licences compared to other public investments into research. Denmark
‘géIIErally has a lower rate than countries like Belgium, The Netherlands, Germany and Switzerland. 2.7 licences for
ach billion DKK invested in public research and 8.9 patents for each billion DKK invested in public research. If

¢ public investment for each Industrial PhD candidate is estimated at DKK 0.8 million; this equals DKK 336 mil-
on for all the Industrial PhDs, who have answered the questionnaire. 112 of these Industrial PhDs believe that the

oject leads to new patents (26.7 percent), while 53 believe that the project will lead to the sale of licences (12.6

Cr cent). This indicates a very significant patent and licence return on the public investment in the Industrial PhD

ucation. But such comparison must be carried out with great caution. We need more in-depth analysis in this area.
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First an examination of the development of business-relevant knowledge is conducted.
The enterprise supervisors are surveyed on whether the framework and structure for
the project provide favourable conditions developing business-relevant knowledge

— 68.9 percent agree, 27.4 percent partially agree. The very positive responses are
mainly attributable to the fact that 70.1 percent agree completely that the enterprise
has a great deal of influence on the project and can influence its professional and appli-
cation aspects (26.6 percent partially agree). i.e., the Industrial PhD programme gives
the enterprise a good framework for adapting the projects to its specific needs, and the

enterprises make great use of it to develop business-relevant knowledge.

Enterprise supervisors (n=155) Agree Agree Disagree
completely some-~what completely

Some- Slightly
what

It also examines the theoretical and practical learning within the enterprise. 90.3 per-
cent of enterprise supervisors state that the project has contributed substantially/
somewhat to theoretical knowledge and learning within the enterprise. An almost iden-
tical share (83.9 percent) respond that the pfoject contributed substantially/somewhat

to developing practical knowledge and learning within the enterprise.

b4
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In general, the Industrial PhD programme can be said to have very positive effects on

the development of learning and knowledge within the enterprises.

5.2 The Industrial PhD programme promotes growth

In addition to innovation, growth is a central goal for the Industrial PhD programme.
This section evaluates the effects of growth based on these indicators: increased mar-

ket share, increased exports, sales and employee recruitment.

Increased market share, exports, sales
Industrial PhD project effects on enterprise growth potential can be evaluated based on
the following indicators: market share, exports and sales. Table 5.3 shows enterprise

supervisor expectations to the Industrial PhD project for the three indicators:

Share of e

_The table shows that the enterprises have high expectations for growth. It is not pos-
_sible to precisely determine the extent that these expectations have been met. But it is

ah indicator that the Industrial PhD projects contribute to growth.

f the Industrial PhD responses regarding the effect of the project for the enterprise are
included, this confirms that the ehterprise can apply the acquired knowledge to realise
new projects or other types of market improvements. Thus 38.8 percent of the can-
(didates respond that the Industrial PhD project has led to new or improved products

(Table 5.4). Slightly over 3 out of 4 projects also led to the enterprise actually applying

esearch project results (71.8 percent).

ark = ovationDenmark
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Realised effect Share of candi-
dates (n~418
0 Has the pro;ect led to new or lmproved products in the enterpnses product
; range7 : ;

Has the pro;ect led to the enterprlse usmg results or recommendat:ons from
~ the pro_|e' 120 : ~

Employee recruitment
Another indicator for how the Industrial PhD products create value for the Danish

enterprises is the extent that the project leads to new jobs.

Figure 5.1 illustrates enterprise expectations for general recruitment as a result of the
project:

No recrui{ment : 1-5? increase : 6-10% increase Morethan10% increase”

Note The total is not 100/0 as 24/ answered “don t know
Source Kwstgard Consult

As shown in Figure 5.1, approximately Y of the enterprises expect to hire new emplo-

yees as a result of the Industrial PhD project. Therefore it can be said to have good

employment effects.
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Compared to enterprise size, it shows that large enterprises constitute the smallest
share with a 1-5 percent increase, that small enterprises dominate with a 6-10 percent
increase, and micro enterprises constitute the large share which expect more than a
10 percent increase. The overall impression is that small enterprises generally are the

ones who will hire most new employees as a result of the Industrial PhD project.

This corresponds with the expectations, as it is not likely that the Industrial PhD pro-
Ject itself will lead to a large percentage increase in the personnel at enterprises such
as Novo Nordisk, Danfoss, Grundfos, Haldor Topsee and other large Danish enterpri-
ses that are frequent users of the Industrial PhD programme, But in these cases, even a

small increase of 1 percent could mean several work places.

Compared to R&D work years, there is a similar correlation where the percentage
increase in employees (at each interval) declines with the number of enterprise R&D

work years.

This indicates the least research-intensive enterprises are the ones who expect to hire

new employees the most.

This confirms the impression that large enterprises who focus heavily on research are
often not able to attribute specific growth in the number of jobs to one specific Indu-
strial PhD project. It is also interesting that the employment effect of the Industrial
PhD programme is significant for non-research-intensive enterprises, which most large
Danish enterprises are. This shows great potential if more Industrial PhD projects are

done in collaboration with these types of enterprises.

The enterprises were also surveyed as to their expectations for recruitment of R&D
employees, to which 28 percent responded that they expected an increase of 1-25
: percent. This shows that the project is also very significant to the enterprise’s ongoing

research efforts.

- Compared to enterprise size, it shows that large enterprises constitute the smal-
 lest share of the shares of recruitment. Compared to R&D work years, it shows that
- enterprises with 6-20 R&D work years have the highest expectations to increase their

- personnel, enterprises with more than 20 R&D work years have the lowest expecta-

NnovationDenmark
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tions, while enterprises with 1-5 R&D work years are in the middle. i.e., primarily

enterprises that focus on research will hire research employees.

In summary, the results above show that, in regards to general recruitment and hiring
R&D employees, small enterprises relatively make up the largest expected share. The
small research-intensive enterprises expect the largest general recruitment, while the
middle group of research enterprises expect the highest R&D employee recruitment.
Thus there is a correlation between enterprise research intensity and the type of emplo-

yees they are looking for.

5.3 Develops and improves networks

One of the main purposes of the Industrial PhD programme is to contribute to crea-
ting networks for knowledge sharing between enterprises and Danish/foreign research
institutions. Networks, however, can be viewed as both an effect of the project as

well as an intermediary variable, as networking can contribute to creating knowledge,

patents and skills building, for example. In this section, networks will be interpreted

both ways.

Effects of the extent and depth of networks

Industrial PhD projects’ importance for building up a network can be evaluated qu-
antitatively as well as qualitatively. The quantitative element can be illustrated using
enterprise estimates of the extent of network building. A total of 95.6 percent of the
enterprises that participate in an Industrial PhD project experience an expansion of

their existing research network.

Of these, 20 percent call it a large expansion for the enterprise, while 75.6 percent call
it a small network expansion. Only 4.4 percent did not experience any expansion of
the network. This means that one out of five enterprises experiences a large expansion
of the research contact base, while a large group of enterprises experiences a smaller,

but positive, reinforcement of the professional networks.

Enterprise supervisors were surveyed on the effects of the depth and expansion of
the network with new collaboration partners, and the response divisions appear in

Table 5.5:
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Share of enter-

Response category:
prises (n=155)

: 0ur network was, expanded w:th new cotlaboratlon partners e

i Our network has more depth

: We have gamed new partners and depth in the network

~ No, no network expans n

The responses in Table 5.5 confirm that the enterprises create new working relations-
hips. It also shows that there is also a qualitative expansion of the network as they gain
more depth. 56.1 percent of the enterprises state this, and the project can be said to
have great qualitative significance for the enterprise networks. In general, 83.8 per-

cent of the enterprises experienced a qualitative and/or quantitative expansion of their

network.

The following studies the effects in more detail. The initial focus will be on the type of
collaboration that the enterprises achieved as a result of the project. Table 5.6 contains

enterprise supervisor responses to the types of effects that the enterprise achieved,

listed:

Share of enter-
prises (n=186)

Table 5.6 shows an almost equal division between informal and formal collaborations.
It should be noted that little over half of the agreements have a formal character of

Vvarying lengths. All things being equal, the formal agreements must be seen as having

NnovationDenmark
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greater depth and mutual obligations for both parties. A small number of the enterpri-

ses have experienced the Industrial PhD project has led to a permanent and formalised

- working agreement (1.6 percent), while others have permanent agreements of varying

lengths (46.7 percent).

To gain an impression of the players that participate in the new collaborations,
Figure 5.2 presents the divisions of the new types of players involved in a network

expansion:

; ‘Uni‘versities 1

Note The total is not 100/ as 6/ answered "no new players
Source Kwstgard Consult e i

Figure 5.2 shows that the most prominent new player type are the universities. This
is not surprising, as the Industrial PhD candidates are specifically affiliated with a
university during the course of their education. The Industrial PhD programme thus

functions as a link between an enterprise and an educational institution.

The foreign research institutions constitute approximately one fifth of the new players
that the enterprises state have become part of their professional network, which is a
surprisingly high share. As part of the Industrial PhD programme students-are allowed

to choose a supervisor from a foreign university, but only 2.6 percent of students are
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affiliated with a foreign univeréity rather than a Danish University (see Table 3.7).

This must mean that more Industrial PhD projects are involving a larger contact base

than the supervising university, and that the projects are creating an international net-

work. The Industrial PhD programme also pro actively supports this type of activity.

An central element of the Industrial PhD education is subsidies to courses and con-
ferences in Denmark and abroad where the student receives an earmarked subsidy
of DKK 75,000 from the Danish Agency for Science, Technology and Innovation.
The money must be used for those purposes. This s"ubsidy most likely strengthens a

network with foreign universities. Experience has shown that one out of three Indis-

strial PhDs have long stays at foreign research institutions®. As something new since

2004, they have also been allowed to choose an assistant supervisor from a Danish or

a foreign university for the project with subsidies from the Danish Agency for Science,

Technology and Innovation.

Effects of network expansion

As mentioned in the introduction, a network can also function as an intermediary

variable, e.g. a network expansion can help promote

5.7 summarises a number of the most important effects that the enterprises have expe-

rienced as a result of an expanded network:

Effects

ew pr duét;.dé‘vélyopmejnt;‘ ‘
k “r';t\s t§ égiéting 'prdrdq‘c't‘s;f
toexi g pro&u;cii{)kn pfb&égseé £
New producton processes development -
tainment of patents .
reased éﬁnuél‘éél‘éé~(in“ﬁKK) L

reased annual exports

0 Source: Industrial PhD secretariat in The Danish Agency for Science,

results for the enterprises. Table

Share of enterprises (n=269)

Technology and Innovation
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Table 5.7 shows that network expansion have real impact in a number of areas. The
most important area is the enterprise’s general skills building. New products and
production processes follow with a total of 22.3 percent, and improvements to existing
products and production processes is 21.2 percent. Compared to the previously discus-

sed aspects (attainment of patent and increased sales and exports), they are not asses-

sed as constituting a large share of network effects, but there is a certain effect.
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