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Advantages for the universities

Industrial PhD projects are completed in cooperation between a private enterprise, an Industrial
PhD student and a university. Contrary to the regular PhD education, the university is not the only
institution responsible for the educational process. Rather, the host enterprise has the ownership
rights to the projects and the rights to the research results. Yet the university still has a central
role as responsible for the specialist research quality aspects of the education through the advi-
sory function and by being able to offer an academic environment for the Industrial PhD student.
Therefore, it is interesting to discuss the advantages the Industrial PhD has for the universities.
This Chapter analyses the effects the Industrial PhD programme has on the university networks and
cooperation with the business world. This is done using a three-part method, which first examines
the contributions the Industrial PhD programme has made to new knowledge and learning. Then
the initiative s network effects for the universities are examined, and finally the Industrial PhD pro-
gramme is evaluated in regards to knowledge sharing with other students at the university through

" tuition

The Industrial PhD programme contributes a great deal to éreating new knowledge and new net-
works:

V' 75 percent of university supervisors see progress in theoretical and practical skills through an
Industrial PhD project.

90 percent of university supervisors feel that the Industrial PhD programme frameworks and
structures are beneficial to development of business-relevant knowledge at the universities.

90 percent of university supervisors have seen their network with the business world strengthe-
ned through an Industrial PhD project.

A little more than 70 percent of university supervisors have gained more insight into the re-

search needs of the business world through the Industrial PhD project.
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6.1 Industrial PhD projects contribute new knowledge and education

It is very important for the universities that Industrial PhD projects contribute to
promoting new knowledge and learning that can be applied on the campuses. Table
6.1 shows university supervisor assessments of the extent to which the Industrial PhD

project has led to progress in theoretical and practical skills:

To what extent has the project led to... A great Some- Slightly Not at
deal what

Table 6.1 shows that there is almost no difference in the responses for the two questi-
ons. With regards to theoretical and practical knowledge exchange, approximately one
fifth of the university supervisors feel that progress has been made with skills, while
almost half look at it more moderately. The Industrial PhD projects therefore have a

positive effect on both theoretical and practical experimental knowledge sharing. -

Positive effects can also be seen if the focus is turned to the development of the se-
cond type of knowledge, the business-relevant knowledge. Nine out of ten unf\}ersity
SupéWiSOI‘S feel that the Industrial PhD programme has frameworks and structures that
create favourable conditions for sharing business-relevant knowledge at the universi-
ties. Of these, 41.3 percent of university supervisors agree completely that the fra-

meworks and structures for the Industrial PhD programme are beneficial, while 49.1

state they agree partially.

This also illustrates that the business-relevant knowledge is not just built up in the
enterprises, which is positive because that makes the universities more capable of con-

ducting/contributing to business-oriented research and development.

Industrial PhDs are recognised as knowledge carriers
Compared to knowledge generation and learning, it is relevant to look at the employ-
ment options Industrial PAD candidates will have, as they can be regarded as a type

of knowledge carrier. It is important that the advantages to hiring an Industrial PhD
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and applying their knowledge will not only go to the private business world, but the

universities as well so both environments get specialised research input.

It is also important to the individual Industrial PhD candidate who needs the initiative
to be recognised at the same level as the regular PhD education throughout the course
of the candidate’s career. But it is also important for the Industrial PhD programme’s

position as a research education that both enterprises and universities respect the can-

didates who successfully complete the programme.

The total is.not 1007 as 6 6/ lndlcate "don t know
Sourc Kwstgard Consult

This circumstance can initially be analysed from university supervisor assessments of
candidate qualifications.

As illustrated in Figure 6.1, the university supervisors have a very high opinion of the
ViIndustnal PhD candidate qualifications. Around 85 percent state that the Industrial
PhD candidates work with the project and the focus on the business works strengthens
their qualifications'!. Half state that they partially agree with the statement, which may
fbe due to the fact that they feel that the Industrial PhD candidate qualifications are
equal to those of other PhDs.

ThlS alltogether indicates that although the Industrial PhD candidates spend less time
at the university, that does not mean that developing their research skills is given a
" The questioning was not precise. Therefore it is assumed that the supervisors have evaluated the Industrial PhD

candidates against other PhD candidates but this is not entirely unambiguous. Therefore this should be viewed with
Some reservation.
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lower priority. Therefore the universities may be interested in participating in the
knowledge that is developed during the Industrial PhD candidate educational process,
and which the candidate who successfully completed the programme can pass on

to/further develop for the university.

The knowledge perspective can also be analysed using the options the Industrial PhD
candidates will have for employment in research institutions and universities. Here

it is interesting to examine university supervisor interest in recruiting the Industrial
PhDs. Table 6.2 shows university supervisor assessments of the extent that an Indu-
strial PhD is either better or less equipped than other PhDs to gain employment at the

institution where that particular supervisor is employed'

Are Industrial PhD candidates better/less equipped to gain Share of enterprises (n=186)
employment at your-institution? (n=164)

An Industrial PhD student is less equipped

Table 6.2 shows that the vast majority of university supervisors are of the opinion

that Industrial PhD candidates are equally suited to employment at their institute as
other PhDs. 17.1 percent feel that Industrial PhD candidates are less equipped, which
1s a significant share. This indicates that not all universities feel — without reservation
— that the Industrial PhD’s qualifications are as relevant as all other PhDs. In contrast
to this, a smaller share (4.3 percent) feel that Industrial PhDs are better equipped to
work at the institute. This discrepancy may be due to the fact that the various insti-
tutes do not have the same work areas, and the business profile is therefore not equally
relevant for them. In general, however, the Industrial PhDs are a qualified and relevant

labour force for the universities on equal footing with all other PhDs who successfully

complete a programme.

2 It’s not entirely clear if this reflects the university supervisors’ own attitude towards the candidates’ qualifications or
if it conveys the university tutors’ evaluation of enterprise related candidates in general by the institute.
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From a broader perspective, the university supervisors were asked in the questionnaire

to evaluate if Industrial PhD candidates are less suited to work in research institutions

than regular PhDs. The responses appear in Figure 6.2 below:

Figure 6.2 shows the majority of the university supervisors (62 percent) dismiss the
statement that Industrial PhDs are less suited for employment in research institutions.
- 21 percent agree partially, which is a relatively large share, while only a very small

- group agree completely with the statement.

Therefore, universities and research institutions are generally interested in hiring Indu-

 strial PhDs and applying their knowledge and experience.

In relation to the intention that Industrial PhD projects should contribute new know-
~ledge and learning, it can be summarised as follows — the Industrial PhD programme
contains very positive aspects. The projects contribute both theoretical and practical

- experimental knowledge at the universities, and there is broad satisfaction with the
opportunities to share business-relevant knowledge at these research institutions. By
regarding Industrial PhDs as knowledge carriers, the learning level can be assessed
ased on their employment options. The universities regard them as good candidates,
nd the majority of universities view their suitability to be employed at an institute or

research institution to be on par with other PhDs.
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6.2 Network

One of the main goals of the Industrial PhD programme, as mentioned previously, is to
strengthen the network between enterprises and Danish/foreign research institutions so
the reciprocal knowledge sharing will increase. Previous sections report the enterprise
assessments of how this goal has been met, but it is also relevant to include university
experiences on network expansion. The following focuses on university collaboration,

first with the business world, then with Danish and foreign academic and research insti-

tutions.

Improved collaboration with the business world
Table 6.3 can be used as the basis for examining the importance Industrial PhD projects

have in establishing networking opportunities between universities and the business

world

To what extent has the project... A great Some- Slightly Not at
deal what all

Table 6.3 shows that the vast majority (90 percent) of the universities feel that their
collaboration with enterprises has been greatly/somewhat strengthened as a result of the
project. Only a little over 3 percent have not experienced positive collaboration results,
which illustrates the extent that the Industrial PhD programme has had on making actual
and positive effects on university networks.

The positive effects are not limited to the main players in the project, universities and
enterprises, but also extends to the rest of the business world. This is reflected in the fact
that a total of 67 pércent states that the project has clearly/somewhat led to an improve-

ment in the network to the business world in general. The expansion of the network thus

-goes beyond the enterprise that is participating in the Industrial PhD project.
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In relation to the core elements of the Industrial PhD programme, which are research
and development, it is interesting to examine the importance that the projects have had
specifically on the collaboration in the research field. The importance of the project is
thus assessed in relation to increasing the university insight into the R&D needs of the
business world and acceptance of the business world as an active R&D collaborator,

and the results are shown in Table 6.4 below:

To what extent has the project led to... Slightly

Table 6.4 shows that the projects have given the universities greater insight into enter-
prise R&D needs. 69 percent state that the Industrial PhD project has broadened their
insight, of which one out of five feel it has significantly broadened their insight into
enterprise R&D needs. This creates a firmer basis for the universities to direct their

collaboration with research-oriented enterprises.

s

The table also shows that 27 percent of the universities have experienced a significant
increase in acceptance of the business world as a collaboration partner. In addition to
this, 53 percent of the universities have somewhat experienced an increase in accep-

. tance of the business world as an active collaboration partner.

.7',‘Together with broader insight into the needs of the business world, the increased ac-
- ceptance of the business world as a collaboration partner means that two factors for
successful cooperation between universities and enterprises are in place. There is still
- room for improvement, as 18 percent and 12 percent respectively have experienced

slightly positive effects for the two statements.

nnovationDenmark
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In summary, Industrial PhD projects contribute to improving university collaborations
with enterprises and the rest of the business world. Furthermore the universities gain
broader insight into the R&D needs of the business world and a higher degree of ac-
ceptance of the business world as an R&D collaboration partner. This is an important
point in the general knowledge sharing between the publicly financed universities and
research institutions and the private business world. The Industrial PhD programme

thus stimulates mutual understanding and creation of networks between the research

environments in the two sectors.

Increased network creation with academic and research institutions

Not only do Industrial PhD projects contribute to network expansion between univer-
sities and enterprises, they also contribute to university networks with other Danish
and foreign academic and research institutions. This is shown in the university super-
visor responses on the projects’ consequences for network creation and collaboration

with the above-mentioned player, as illustrated in Figure 6.3:
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‘and 4.1% for foreign knowledge institutions.
Source: Kwstgard Consult : :

Figure 6.3 shows that the projects have positive effects on network creation with other
academic and research institutions. Almost half the university supervisors feel that

the project has significantly/somewhat increased network creation and collaboration.
These are of a more moderate character, however, compared to the results for network

creation in relation to enterprises. This is because a much larger share state that the
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project has had little or no effect on the collaboration with academic and research

institutions.

This could be due to the Danish and foreign academic and research institutions only

participate as external/informal collaboration partners in the projects.

In 2004 the Industrial PhD programme created an option for the Industrial PhD student
to be allowed to appoint a person from a sector research institution or another uni-
versity as assistant supervisor’. It can be expected to broaden the networks created
between universities and sector research institutions if that option is exercised by more

Industrial PhD students in the future.

6.3 Disseminating knowledge

It is a requirement for all PhD students, including Industrial PhDs, to exchange their
attained knowledge through academic activities, conference participation or scienti-
fic articles. It is also a specific goal of the Industrial PhD programme that the project
generates new research results which the university, among others, may benefit from.
It would also be obvious for the universities to use the projects as part of their tuition.
The extent that the university supervisors feel that reflects reality appears in Table 6.5

below:

To what extent... A great Some- Slightly Not at
deal what all

Table 6.5 shows that only approximately one out of ten university supervisors have
wanted to use or been able to use the project as part of tuition. In all, approximately

half the university supervisors state that the project has been used for tuition to a great
extent or some extent, while the rest state that it was slightly used (27.6 percent) or not

used at all (17.1 percent).

" The assistant supervisor receives a payment of 45,000 kr. for the three years, that equates to 80-100 hours of super-
vision (source: Guidelines for the Industrial PhD programme)
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It is important to emphasise that there is not a requirement for an Industrial PhD
student to teach, while there is such an obligation in a regular PhD programme. Yet
another explanation why only half the Industrial PhD projects are used in a teaching
context may be that even though a project is important to an enterprise’s specific
problem area, it is not necessarily suited to be part of an educational curriculum. The
statistics also indicate that the universities are not able to fuily exercise the potential of

implementing user-oriented tuition, where research and enterprise-oriented empiricism

are combined.
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! 'Industnal,PhDs become repre- -
,sentatlves of the umver5|ty enwronment and therefore key people in tech_ transfer and mmatmg S
’-new lnmatlves » : . ‘ :
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Industrial PhD
from a socioeconomic perspective

The host enterprises in an Industrial PhD project may have entirvely different reasons
Jor hiring an Industrial PhD student. It may be a desire to optimise a process, develop
new products, improve internal circumstances, open new export markets, building
skills, etc. This means it is difficult to estimate the aggregate beneficial effect for all
participating enterprises. Therefore this section includes a number of areas in which
the enterprises state that the Industrial PhD project has had a positive effect on
enterprise finances. The chapter shows the Industrial PhD education has a positive
effect on enterprise sales, exports and employment. It also illustrates that the Indy-

strial PhD programme has a slight substitution effect, and that the Industrial PhD is
a relatively low cost research education with a great effect. The basis is statistics from
Righz, Kjaer & Kjerulfs study of the support effects from 2003 and Kvistgérd Consults
_ Questionnaire from 2005. The effect calculations have been estimated on the basis of

approximately 150 Industrial PhD projects, equal to the number of Industrial PhD
. projects that will be initiated annually beginning in 2010.

The total increase in enterprise sales is estimated to be DKK 640 million.
The growth in exports is estimated to be DKK 150-200 million.
150 Industrial PhD projects create between 130-3 35 new jobs.

90 percent of the candidates Jeel that the Industrial PhD programme broadens the

recruitment base for trained researchers.

The support intensity for the Industrial PhD programme is approximately 30 per-
cent.

The dead weight loss compared to full private co-financing is down at 15 Dpercent.

NovationDenmark
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7.1 Economic effect

The economic effect for the enterprises participating in an Industrial PhD project, is
hard to determine as a long period may pass from the time the research is conducted
until there is an economic result, and it may be difficult to directly attribute one speci-
fic project to the enterprise bottom line. The measurement of the economic effect must

therefore be made based on qualified estimates from the enterprise supervisors.

Kvistgérd Consult’s study includes enterprise expectations for the economic effect, as

shown in Table 7.1:

Does the enterprise expect the project Do not Estimated socio-
to lead to an increase in... know economic effect

No estimate of the scale of growth in market shares, annual sales and exports can be
directly concluded from the enterprise supervisor responses in Table 7.1. But with due

caution, the responses can be combined with the results of a study conducted by Right,

Kjaer & Kjerulf.

Right, Kjaer & Kjerulf’s study stated that approximately 60 percent of the enterprises
that had an Industrial PhD project approved in 2002 expected an average gain in in-

come of approximately DKK 10 million. This calculation includes the enterprises that

did not expect increases in income.

If this estimate is applied to Table 7.1 in such a manner that the 40.8 percent who es-
timated an increase in sales are also set at DKK 10 million, it means a socioeconomic

rise in annual sales totalling DKK 640 million.

By the same token, 45 percent of the enterprises in Right, Kjaer & Kjerulf’s study

estimate that the Industrial PhD project will lead to an increase in exports of approxi-
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mately DKK 3-4 million. This calculation also includes enterprises that do not expect

an incréase in exports.

If this estimate is applied to Table 7.1 so the 31.2 percent of the enterprises who expect
increases in exports are set to DKK 3-4 million, it means a socioeconomic export of
DKK 150-200 million.

The public investment is approximately DKXK 850,000 per Industrial PhD project,
which in all amounts to approximately DKK 127 million for 150 Industrial PhD pro-
Jects. Compared to the public investment, there is therefore a significant positive effect

in relation to the cautious estimates of increased enterprise annual sales and exports.

The socioeconomic effect benefits, however, must be calculated based on the total
costs of an Industrial PhD project, including enterprise overheads. Average net enter-
prise costs, excluding the public subsidy of DKK 450,000, but including overheads
for administration and research equipment, must be estimated to be approximately

DKK 1.3-1.5 million, equal to a total cost of approximately DKK 220 million.

This gives a total of DKK 347 million in closts for the 150 Industrial PhD projects that
will be initiated annually beginhing in 2010. Compared to the increase in the annual
sales of an estimated DKK 640 million and the increase in exports of DKK 150-200
million, a conservative conclusion that takes into account major uncertainties, must be

that the Industrial PhD programme makes a positive socioeconomic contribution.

In addition to this, of course, there is the continued positive added value that the PhD
candidate can contribute to the enterprises. The salary statistics in this analysis show
the business world values the Industrial PhD candidates highly, which is also apparent
in the high number of management positions in Danish enterprises. For this reason,
the educational effect may be attributed to the immediate effect of the Industrial PhD
project itself.

" Source: Enterprises’ own estimates based on applications made to the Industrial PhD programme. Figures from the
Research and Innovation Council

nnovationDenmark
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.- On the basis of enterprise estlmates nght Kjaer and Kjerulf havéina partlal analysns from 2003 o
[ estlmated the effects of 50 lndustrlal PhD pro;ects that were approved in 2002 Thelr assessment
was that the 50 pro;ects would lead to an estlmated ' , o

— ‘50 100 new patents . L o
= ’DKK 250-350 million in hlgherearnlngs i
. DKK 150—350 mllllon in mcreased sales r

DKK 50 100 mllllonvm mcreased exports o /N ’

“Z'The consultmg agencys assessment wasthat the estlmated value ot the earnmgs ‘was hlgher
~ thansales because severa ”if the pro;ects are lntended to contrlbute to method development and’
f”iprocedural rovements that itl: reduce the productlon costs of a specmc product and serv;ce -

. Source: Right. Kjaer & erulf

7.2 Employment effect

One major measurement of the value of the Industrial PhD programme on a socioeco-

nomic level is the effect that the projects have on job creation.

The consultancy Right, Kjaer & Kjerulf examined the employment effect in 50 enter-
prises that participated in an Industrial PhD project in 2002. In this case, a little over
half reported an estimated employment effect of 3-4 new employees. This means, with
a cautious estimate, that the 50 Industrial PhD projects are estimated to create between

75 to 100 new jobs after the project completion.

In a newer study the enterprise supervisors have also assessed to which extent the pro-
ject leads to new hires. Table 7.2 shows expected enterprise employment effects from

the Industrial PhD project.

Yes, Yes, more No
6-10% than 10%
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The employment effect is positive for 28 percent of the enterprises. It is extremely dif-
ficult to calculate the employment rate. For large enterprises in particular it is difficult
to attribute a specific effect to a specific development project. This is also apparent in

the fact that one out of four enterprises responded “Do not know” to this question.

If the average enterprise effect is taken from the study conducted by Right, Kjaer &
Kjerulf (e.g. 3-4 employees) it means that a very cautious estimate of the employment
effect for the 157 Industrial PhD projects in Table 7.3, could be 132-176 new jobs®,

Compared to the enterprise size, it is possible to calculate a very cautious estimate of

the employment effect for the Danish enterprises that participated in the study.

Yes, 6-10 Yes. more than
=8% 10% =12%

If the number of enterprise employees are determined at set amounts rather than at in-
tervals (in this case using 500, 150, 30 and 5 employees respectively) and the same is
done for the percentage increase in employment (in this case using 3 percent, 8 percent

and 12 percent respectively), a conservative estimate can be calculated.

15 This is based on 28% of the 157 companies stating an increase in employment (= 44 companies). In the survey by
Right, Kjaer and Kjerluff the companies stated that the average effect on the employment was 3-4 employees. This
gives a total employment estimate of 132-176.

InnovationDenmark
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The total employment effect of the 157 Industrial PhD projects from Kvistgaard Con-

sult’s study, calculated using this method, is 335 new employees.
This is subject to a great deal of uncertainty, but the employment statistics are assessed
to be a reasonable estimate of the project effects. Compared to the estimate for an in-
crease in turnover and with the study from Right, Kjaer & Kjerulf, it can be estimated

that the 157 Industrial PhD projects provide between 132-335 new jobs

In addition to this, of course, many existing jobs are retained because the enterprise
has new knowledge input that makes them more competitive in the global economy.
Analyses of the retention effect from the Industrial PhD education in relation to

employment is not included in the analyses that form the basis of the calculations in

this chapter. For this reason the retention effect could not be calculated here.

Ir

7.3 Substitution effect
g
Public business-oriented programmes to promote innovation have the basic purpose of p
creating new knowledge and innovation in areas that otherwise would not have been n
undetaken by the market or public research. n
I}

Therefore it is important to examine whether the Industrial PhD programme has an
independent role in the innovation system, or if it is a matter of substitution compared

to other PhD programmes or private research.

Substitution effect compared to private enterprises
It is fundamentally relevant to examine whether Industrial PhD candidates would be

able to get funds for a research education even if the Industrial PhD education had not

existed.

In Right, Kjaer & Kjerulf’s study, 15 percent of the applicants who were rejected
reported that they succeeded in finding private co-financing through private funds.

In this case there may be a substitution effect between pfivate and public financing if
their Industrial PhD was approved. Right, Kjaer & Kjerulf note, however, fhat alt 15
percent are within the medical field where there are traditionally more major sources
of financing among Danish private funds, while there are fewer for other specialist

areas. There is thus a modest substitution effect in this area.
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The primary reasons for initiating an Industrial PhD project in the enterprise is to be-
gin new research projects (90 percent) and strengthen skills building in the enterprise

(99 percent), as shown in Table 7.4:

Some- Slightly
what

 Promote skills building within the enter.

il

In general the primary enterprise motive for participating in the Industrial PhD pro-
gramme is that it provides the opportunity to initiate new R&D projects, including
projects that cannot be initiated without the external co-financing. This is apparent in a
number of comments in the Kvistgard Consult questionnaire. The projects that involve

more risk and are untraditional are the ones that are typically initiated.

Kvistgérd Consult concludes in their study that the Industrial PhD programme does
not create crowding out effect so public financing drives away private financing?®.
This would have been the case if the completed projects would have been completed
anyway. On the contrary, the Industrial PhD programme contributes to initiating new
research projects and strengthening the internal skills building in Danish enterprises.

_ Substitution effect compared to other PhD education

‘In Right, Kjaer & Kjerulf’s study approximately 10 percent of the surveyed applicants
‘who were rejected state they chose another publicly financed PhD education. Caution
should be used in drawing conclusions due to the limited number of responses, but

it indicates that there is only a small substitution effect compared to other research

education.

It may be viewed as an indication that the Industrial PhD programme is an exten-
sion of the offer of a research education offered to candidates with a masters degree

As previously shown, there is no difference in the candidate qualifications measured

# Source: Kvistgard Consult
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by grades and other background characteristics, but there is a difference among the
wishes the Industrial PhDs had for their research education compared to the group that
chooses a regular PhD. An extension of the Industrial PhD programme will there-
fore, if the interpretation of the Right, Kjaer & Kjerulf study holds up, only transfer a
limited number of students from the regular PhD education to the Industrial PhD.

This is supported by the fact that 70 percent of the people who have their PhD
application rejected do not begin another research education. The primary reason

for not choosing a research education is that there is not enough business-orientation

in a regular PhD education?’.

More than 90 percent of the candidates who have their Industrial PhD application
approved also find that the Industrial PhD programme expands the recruitment base

for people who successfully complete a research education.

This means that the Industrial PhD education has a special place within the innovation

system with a target group that has other preferences for their research education than

the regular PhDs do.

7.4 Support effect

One main political goal is to increase the number of PhDs as a resource for public
research as well as for the Danish business world. It is expensive to educate PhD stu-

dents both from a financial perspective and from a guidance support perspective.

Several experts have discussed the capacity problems at the universities as a major
bottleneck for reaching the goal of doubling-the number of PhDs, as stated in the

government’s globalisation strategy.

Thus it is relevant to compare the Industrial PhD programme with the other PhD edu-

cation from a financial perspective. Table 7.5 shows the financing of the three types of

Danish PhD education.

17 Source: Right, Kjaer & Kjerulf (2003)
18. Source: The Government (2006),v~chapter 7 .
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University Other public MSTI/DAST
co-financing or private subsidies for
(e.g. MSTH) co-financ- Overhead

Regular PhD

- Co-financed PhD** »

 Industrial Php*s

Table 7.5 shows that the Industrial PhD programme is the least expensive for the
public sector measured in direct co-financing. Where the regular PhD is in principal
always fully financed by the universities, the Industrial PhD education financing is

divided between the state and the private business world.

The calculation of the private co-financing also does not include the significant over-
heads that the enterprises have related to the Industrial PhD project. These overheads
fluctuate from DKK 1 million to DKK 4 million according to individual enterprise
statistics®. There is no point in including these overheads as there are different ways to
calculate the statistics, and it is not certain that these overheads can be directly attri-
buted to the student. But it is important to stress that the enterprise co-financing is set
very conservatively, and that the correct investment in the individual enterprise often
significantly exceeds DKK 1.3 million to 1.5 million if it is an experimental project
that requires special equipment or animal stock. Enterprise expenses for non-experi-
mental Industrial PhD education are approximately DKK 1 million including salary
 subsidies and overheads for administration and enterprise supervision. University
~overhead expenses for regular PhDs are normally paid through their base financing or

other financing from the Ministry of Science, Technology and Innovation.

® Source: Danish Agency for Science, Technology and Innovation, Industrial PhD data 2005
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It is also important to consider the burden of supervising the PhD student. For the Indu-
strial PhD education, the universities receive DKK 210,000 to 300,000 as compensation
for their supervision assistance depending upon whether they are non-experimental or
experimental PhD projects. The enterprises do not receive subsidies beyond the salary
subsidy, but are also obligated to provide supervision. There are also private expenses

for supervision that should be calculated in the total enterprise expense.

Finally it should be noted that no exact statistics are available for the actual external
public or private co-financing for the co-financed PhD education under the Danish
Research Coordination Committee. If it is not possible to find an external public party
or an enterprise to pay the external portion of the financing, the university itself may
choose to pay this part as well. Thus the stated external amount of DKXK 500,000 is

ideal for this type of PhD education and prebably in excess of the realised external

co-financing.

The conclusion is that all three types of PhD education cost about the same from a
socioeconomic perspective, but the expenses are divided completely differently. It is
hard to come up with an exact calculation, partly due to the lack of documentation of
the co-financed PhD education and partly due to the difficulties in calculating over-
heads. Yet the regular PhD education is generally twice as expensive for the public as
an Industrial PhD education that brings in a substantial amount of private co-finan-
cing. There are also more differences in overheads that are primarily with the private

business world for Industrial PhDs and with the universities than with the regular PhD

education.

This means that many more Industrial PHDs can be produced for the same public funds
than compared to both co-financed PhDs and regular PhDs. From that perspective, the
support effect must be said to be particularly high for the industrial PhD education.

Support intensity

In 2003, Right, Kjaer & Kjerulf calculated the financial support intensity for the Indu-
strial PhD programme to be approximately 29 percent. It should be understood that out
ofa tofal project sum of DKK 1.6 million for an Industrial PhD project, the Ministry of
Science, Technology and Innovation in 2002 financed DKK 360,000, corresponding to

a support intensity of 31 percent. This includes average estimates for salary and super-

visor expenses.

9%
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Oxford Research calculated the support intensity for 2005 based on a similar method
and the result confirms that impression, even though both salary subsidy and the enter-

prise overheads rose during that period.

Public subsidies/enter- Support
prise costs intensity

340,000/1,240,000

- 450,000/1,450,00

Based on interviews with a number of enterprises that had an Industrial PhD project,
Right, Kjaer & Kjerulf are of the opinion that the estimated expenses correspond to the
actual costs the enterprises have had in the project?.

A support percent of 30 percent corresponds to a gearing of the public investment by
more than a factor of 3.5. All things being equal, there is thus an advantage to having
as low a support intensity as possible to create as many Industrial PhD projects as pos-

sible per invested tax crown.

There is a difference in the private co-financing depending upon the Industrial PhD
students’ area of specialisation. For technical, natural and health sciences the average
private co-financing is approximately DKK 1.6 million, while for humanities, mercan-
tile and social science candidates it is apprdximately DKK 1 million. The statistics are

based on individual énterprise statistics from 2005.

It is not surprising that there are more expenses related to Industrial PhD projects

depending on the project need for equipment, laboratories and material expenses.

- Therefore an estimate for the total enterprise co-financing must take into account the

types of projects that will be approved in the future.

? Source: Right, Kjaer & Kjerulf
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Figure 7.1 shows a projection of enterprise co-financing of the Industrial PhD

programme.
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Green line: Scenario where 100% of the Industrial PhDs are the areas of technical and natural

science and health.
Grey line: Scenario where 100% of the Industrial PhDs are the areas of the humanities, business

and social sciences.
Dotted line: Scenario with the current distribution of 75% in the areas of technical and natural

sciences and health and 25% in the areas of the humanities, business and social science.
Source: Oxford Research 2006 and FIST

The dotted line shows the current division where approximately 25 percent of the
Industrial PhD projects are in the humanities, mercantile and social science specialist

areas, while the remaining 75 percent are in the technical, natural and health science

areas.

If this division continues in the future, the tota) private co-financing for the Industrial

PhD programme will reach approximately DKK 217.5 million in 2010 for 150 appro-
ved Industrial PhD projects.

If the division changes and more humanities, mercantile and social science Industrial

PhD projects are created, the amount will be lower, but probably not much below

DKK 200 million.

The conclusion is that there will be a very significant growth in the business world

co-financing in the years to come.
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