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Training system of Doctorates and their utilization in German society.

From the experience as the representative in Japan of the Fraunhofer.
Dr. Lorenz Granrath
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[Dr. Lorenz Granrath]
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Thank you very much for joining this talk today. I will try to give some overview about doctorates,
how to become a doctor and also about doctorate careers. | would like to start with some
introduction of my own experience and explain about doctorates in Germany. [ have one example,
the Karlsruhe Institute of Technology and then further examples of external doctorates at
Fraunhofer Institutes, followed by a career in science and education, and the career in industry,

finally my conclusions.
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[ studied industrial engineering at Karlsruhe Institute of Technology. During my studies I was
working, among others as assistant researcher in a Fraunhofer Institute. Then I changed to the

University of St. Gallen in Switzerland for my PhD and also spent one year at Tokyo University.
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One first specialty in Germany is, that as a doctorate candidate you have to find your professor
by yourself. When [ was almost finishing my diploma, which was scientific work, the assistant
taking care of that asked me: “Why don’t you take a doctorate degree?” And I said, “Yeah,
maybe a good idea,” and then I had to find a professor. The one where I did my diploma thesis
actually was not interested in my topic so much, so he declined. Finally I found a professor in
Switzerland with whom actually we had done some research project inside the Fraunhofer

Institute.
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During my PhD studies actually, I also had to work to
finance myself - my professor unfortunately had no
assistant job in his laboratory - so [ worked for a technical
consulting company [ worked in Liechtenstein for a
vacuum company and finally I had some job at the
University of St. Gallen. It is quite typical in Germany,
that people are working besides their study, I think much

more than here in Japan.
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After finishing my doctorate I worked in Germany’s second biggest bank, but then received a
better offer from ABB, which is an electrics group. In 1997, I started for the German National IT
research center. And finally in 2001 I came to Japan as the Fraunhofer Representative. Since
2014 I’m working for AIST. My task is moving AIST towards more industrial research. Besides

that, I’m also representing a German company in Japan.
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In my time as Fraunhofer Representative I organized a lot of seminars. One is the

German—Japanese Solar Day in 2010 and another in 2012. You see pictures of the venues.
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Another one was also about energy efficient buildings and that was also the first thing I had to
talk about when I joined AIST.
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So the main topic was of course getting Japanese companies as research partners for Fraunhofer.
As you see the picture on the left, we had some visit of a clean room. Fortunately they had big
enough clean room suits for the two Germans that are visiting. The other one is a little bit
slimmer, but not much. And on the right side you see city of Sendai, with which we had a
memorandum of understanding (MoU). And below you see the door sign at Tohoku University. We

could establish a Fraunhofer project centre there.
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During my time at Fraunhofer [ also was helping Waseda University to organize actually
internships for PhD candidates. During the years 2010 to 2012, six people from Waseda plus
another two from Osaka University did a practical stay in Germany in the Fraunhofer Institute

and one lady at Boehringer Ingelheim company.
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Now I would like to explain a little bit about the doctorates in Germany.
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In Germany, the doctorate and in general higher education prepares for qualified jobs. If you
watch the scheme, you see at the bottom in the green box the schools providing general
education, and then you have the so—called regulated vocational education which is, on the left
side, the full-time vocational school, in the middle is dual training and on the right side is the

higher education.
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The dual training is a very special thing in Germany, you actually learn a profession in a company
and additionally you go to school, you visit a part time vocational school one day per week, and
the rest of the week you are working at the company. This usually takes two to maybe three and
a half years, and after that you have a vocational education and you can work as a clerk or

administrative persons and so on. So quite a lot of jobs in Germany are done with this training,

where in other countries they already have some kind of university education.
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Also the higher education in Germany includes some practical education. You see here, the top
point, places of learning, of course institution of higher education. But also practical work

placements included in some cases. And [ think this is quite important. I had to do six months of
internships during my studies at KIT. And finally that helped me a lot also to evaluate what ['m

learning, and to put this into a context for a later job.
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So in my case, | started mechanical engineering, but after the second internship I thought,
“Maybe Engineering is not what [ really want.” and [ changed to so—called industrial engineering

which is basically business administration and engineering combined.
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The next page shows some information about the history of higher education in Germany. The
word University comes from Latin. Universitas magistrorum et scholarium: “Community of
teachers and scholars.” And the first was the University of Bologna in 1088. The first German
university was in Heidelberg in 1386. The first technical university was Karlsruhe Institute of
Technology in 1825. And now we have 392 universities in Germany. We have two kinds, there are
121 full universities and 215 so—called universities of applied science; and also 56 art/music
colleges. We have 2.6 million students, we have 280,000 foreign students, and we have roughly
200,000 doctoral students.
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[ talked about this dual education in Germany. So we have many positions that are filled with
people who do this vocational training in the company instead of going to university. And you see
in this graph the tertiary degree which means post—school education at university, for example.
You have almost 70% in Korea. Japan is almost 60%. You see a lot of countries over 40. In
Germany it is only 30%. So you have to consider that not so many people are studying in

Germany.
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Of course, this also reflects that Germany is not spending too much for education. And the
situation sometimes at universities are a little bit desperate. For example, my studies, I started
with 1000 people, and of course the lecture room was totally overcrowded. The goal of the first

two years was actually kick out more than 50% and in the end only I think 30% finished this study.



So this is due to the fact of course partly that there are not too many teachers, but also partly

the topic was not so easy.
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So, although this comparatively low number of people with tertiary degrees, we have quite a lot of
doctors. You see here, in the USA almost 70,000 finish per year, followed by China and number
three is already Germany with roughly 25,000 per year. Russia, Great Britain and then Japan are

following. So we are all belonging to the countries that produce a lot of doctors.
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Also you see, that a high percentage is doing their doctorate in science and engineering.
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Generally speaking, we have two types of doctorate. There is the individual doctorate which is
the majority in Germany, with more than 90%. Here you have to search yourself the supervising
professor. You have to organize and structure your research. You can do this in a university or
externally in a research institute or a company and so on. However, two thirds of these doctoral
candidates are working as an assistant at a university. The average duration is three to five

years.
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The structured doctorate is a little bit similar to the American PhD. You have to visit courses. |
myself in Switzerland had to visit courses on one day per week for the first year, and one course
was French Literature. I never understood what this helps me to do good research. So personally
[’m not a fan of these structured programs, because you have visited enough courses during your
studies. So in Germany, the major type is the individual doctorate, where you have to do a sound
scientific work and you have to organize it by yourself. This was actually the main purpose of the

doctorate.
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One chart about the structure. You see the distribution of doctorates, so 32% is mathematics and
natural science. And here in Germany it’s quite clear, without a doctorate degree, you don’t

really have a good chance for a career in these fields. The second is medicine, in Germany you’re
called even doctor, so you have to have a doctor degree. And the other subjects: 14% doctorates

in law, business administration. Here a doctor is a good reputation. Also engineering, 14%.
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The one example I would like to show is Karlsruhe Institute of Technology. A friend of mine is the
administrative director and he was so kind and sent me some charts that I could show today. So

doing, they call it PhD but it’s actually doctor degree...

ZITIZRIZKIT OFB BN LW ERWES, RO K AR KIT DT RI=ARL—3a D
hy 7 HR0oTEBVELT, ZOMEBENL, RPLEBRETHNANARE R 247 B CTiE> T EL
2o THHDIRDAZTART PhD EENTHVET A, ZIULEBRIZIX KIT O L5 L) 2 & TP
RN AU E R ET,

So we go through maybe a little bit faster. So this is the slides as I received. The so—called



Karlsruhe House of Young Scientists is an institution inside scientific university that actually

takes care of young graduates and PhD candidates.
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Karlsruhe Institute of Technology actually is a merger of two institutions. One is the Karlsruhe
University and the second is the former nuclear research institute of Karlsruhe. And they now
have 9,500 employees and do still classical research and a university with 25,000 students. A

quite interesting number is also this; 9,500 employees, 3,600 are doctors!
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So I think quite interesting is the next chart about general aspects of doing a PhD in Germany.
And I think this is a very nice explanation. So doing a PhD actually means you have to do
independent research achievements. So you yourself have to do some new finding, some new
research. You have to write a doctoral thesis, you have to have an oral examination, and you

have to publish the doctoral thesis. That’s it basically.
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At KIT you can do actually PhD in all these disciplines. The next point is important: the research
is carried out at a university institute or industry or some external research institute like
Fraunhofer, for example. Or even together with a foreign university. So I think this is the basic

concept in Germany that you can choose actually where you do the research.
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The next slide shows what [ already explained. You have individual doctorate or structured

doctorate. I think I don’t want to go into detail here.
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Basis is a good graduation exam, so your diploma or master has to be good or very good. And you
need acceptance by a professor who will be your supervisor, and acceptance by the department,
[ think that’s more formal, but those are the two things. You have to have a good examination

and you need a professor.
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And you see the next chart even gives some hints about how to find such a supervisor. But
basically you have to knock doors and talk to professors and convince them. So it says on the

second point they will have to contact the professor directly. So [ think that’s it.
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So financing of course is a topic. So in the bottom part it says that 83% of the PhD candidates
have a job at KIT as an assistant. And then there are scholarships 8%, and maybe some external
where you work in a company or something like that. If your parents still pay for your PhD, it’s

not very good for your CV and later job opportunities.
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There are a lot of opportunities besides doing the PhD. Conferences, publications, patents, and

so on. This is just to mention these points.

F72. PhD OBEEDOH T, WANALRT YU ALBNET, 2SS MUY, G LERELZD,
W alol-0TA2LTT,



So the next chart is also establishing contacts with scientific community and representatives from
industry. That of course depends what kind of research you’re doing, but if you’re doing it in a

company or with a company, you might already find your future employer.

E|Z, 2D PhD OO HR THIEZR-> TWHE, BIZIEFRASCEER O XM HVET,
HHAA, ZIVUTHEB T HICHEADTLION, BRI EZ RN T, HDOWIIEELLLITH-T
WAHEWHZLIZRDETE SR OEMT Fb IR D528 ch R0 ET,

So finally your findings are good enough and your professor agrees, then actually you can start
the evaluation of your thesis, plus oral examination which can be done in several ways either as a

kind of lecture or just an interview with professors.

WREELTHFY RV ENSH TUHREHELZORE TR WLV ZEICRELTNET L, K
I, £S5 2 WA OFE M 252 T 72 T VTR E8 A, ZHUTER SCTOREMN, F72 0 EEREBRICK
LR AHVET, DEERBROLY G ELTE, fl2 X, HIFEDOL 7 F v —RHE LD HE 2—
REV DM E X LIET,

So external doctorates are possible in, for example, external research institutes. And one

example are the Fraunhofer institutes. There are 66 in Germany with 23,000 people.

IEEOWFIEFT T ZITHOZ LI L > CTH I L 52 BUE 328 BN TT A, OIS
DOWFGEFT D —FI BN T T m—T 7 — W e T3, 7T R —7 7 — W e R 1T KAV 12 66
OFFERT b5, 23,000 4 DAXY 7 HH L TCWET,

The purpose of Fraunhofer is industrial research, and you see the budget, one third is contract
research with industry. I represented Fraunhofer here in Japan, and we have done projects for
many of the big Japanese companies. The smallest is shown here, the ones we can talk about, at

least.

TIR— T IR A A BRI E LI GERT T, THEAERDE . 3D LITFEERL
DOHFFEE RN LD D TT, FAT, 7TV R —T77— DO AR REFLL T, 2O R ARAKD KMEEL
FEx 727 al T o CEFEL, — & FOLIAIH TR LT 0L OO ENFIZELTH
Diﬁ_o

[ have another interesting chart. If you look here from the 23,000 people, you have almost 6700
graduates, undergraduate, and students. And that’s what [ did. I worked for four years as
assistant researcher in the Fraunhofer Institute. And of course many people are doing that even

after graduation, doing their PhD research inside the Fraunhofer institute.
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Fo. ZOKLHEH EAWERWET, BIFERL BRI, 79U AR —T 7 —121% 23,000 £ D
ABTINBOET I, ZDIHE) 6,700 £ 03, RFALKEAT, ZORD EDOT7Y—TRENT
WET, A FEL T IR —T 7 — T4 ER TV AL NP —F v —L L THED TEELTZ, 20X
IRV T, B/ THLT TV R—77—WNT PhD UG D7D O R EITHIZENTEET,

The next chart shows the contract situation, and the smaller bar is actually the unlimited
contracts. So I don’t know if you see, the tall one is actually the scientific personnel. So from
this 23,000, roughly 9,000 scientific people. On top you have the students and candidates and
also you have a lot of technical staff. And you see here that actually 60% of them have a fixed
term contract. This shows another problem in German science, that you always have this limited
contract only for a few years, and then you have to renew and renew, causing a very insecure

situation for many people.

ZOBNIRENTWADIE, JEIEEH L L2 23,000 ADEKIRI T, £ 9,000 4 29 A =
UTAT AT ARy T LTI TI R —T 7 — T\ TWET N, 206D 60% D NT-HIL7 17
AN =LA T IRENHZET, HIRZ U] -T2 K TORM . A HREMIZR>TV0ET, 2K
AY DI AL ZDFREIZONTO = DORBETHY, ZOLIIC, FIERTORE A, B
BRI 72 BLAT AT A5 BZB W T, 2~ 3D ROIVIH TOJE A A7 >T
WA=, BT, B A0 IRERTUIWT 2RV, T728b 5, 2OV Aebicls> T, LFER
REETHHEVIRLENFICOEFLESTNET,

So another chart shows the map of Germany, and all the cities shown there are the locations of
the Fraunhofer Institute. The institutes are always close to universities. The director has to be a
professor at a university. And through that Fraunhofer gets a lot of students to work as
assistants and to do their PhD. And like that basic ideas from basic science in university are

transferred from Fraunhofer into practical organizations.

ZOEPNIRENTODDONRAYOMIK T, 777 R—T7—OFTETHE T 2R L TWET,
ZOKNIRLIZE@Y 70 R —T 7 — O RN T R FLEHELTOET, Lk, 77T 07k
— 77— DKM OX AL 72 —1X, RFHAZTRITINTRERNENIZEIZ>TWET, 29
VIORZFEDITHELIZRERG, BIEERL EF72I002, INOORFEDFZAENT IV HR—T 7
—TCUH—F T ARZ ML TCOMZES THE LSS0 O E TN TEXHDITTT,
FIERBFIZ, 20X AMRZTRIZES T, REFICBITLEBR FOREN T IV AR—T7—%
WU CHEESMAICEETLIEIEHNTETNET,

The next page is from the recruiting page of Fraunhofer. It says, “Science and industry in one job
is impossible.” And then it says, “Yes it is, it is possible, find it out at Fraunhofer.” And this is
a little bit of the idea. You work on an industrial project, and write your thesis about this

research, which is very good for a doctor degree if you later want to work in the industry.
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TNIE. TIU AR T 7 —IZBITHRAR—U T, AL BT IORB AE I EITRL T
FT, TR i—o@ﬁ%kbf IR OS2 N EEBNTHDL, TR, BHREEES
W SBHEFEET TV R—T7—TROTELELY, |EWVIRAXY—TAMEREHALEIOEL TV
FI, FFREERTHE-VWEAE. 7T A=y —CHEEISH 70 2 I MNIREE LN,
T B IS A IR e L B ENTEET,

Concerning doctor careers in science, I would like to show this article, which [ have copied. It s
just from this February and it says precariat, which is people without money, with doctor degree.
So we can state the following: in a scientific career, doctor degree is of course absolutely

necessary. It qualifies you to perform research, and many scientific job advertisements require a
doctor degree. But the problem is, there is no kind of tenure track system in Germany, so people

only get limited contracts. And in many cases the situation of scientists is rather difficult.

P AT RTBIFHRIZZ—DF I TIZHONWT, DI FEBRELELLY, ZOAMICH DT
T2 HIZEREINTZLDO T, Z2206at—LEzbOTY, T2 TRLTWDIIIZ, A ADF
FUTNIEIE £ S 3t R R LS XS RN 20424 DR DL, <D AT
TAT 477 IITE LB RME | LWL IZ/ o TWET, LocL, 2Rzl
FTT, EVODL FAVIZENWTUIT =2 T F 7y I DDV AT LRI E W R HVEL T,
ZORER AT AOFX VT TIIAHEAL»HVEE AL, 2R AT T4 AMNIES>TOR
T,

Sorry I didn’t translate the headline, but the English word is also precariat with doctor degree.

So that was the article I saw.

W

ZITIEA . ZOREFOBEL ERILNST-OTTNI T LX) T b U f R K7 X — LW HRE
AT > TUWNET,

Okay, so the final thing actually we wanted to talk also about is doctorate career in industry.
FNTIIRICEER BT LR 72 —=DF XV TIZOW TR 20 E W ET,
There are some jobs or some professions in Germany where doctor degree is very common. This

is physics, medicine, chemistry and biology. So without doctor degree, you don’t really get a

serious job.

S BN 7/B=- 0 VSR SN (A NG ST 7/ Y hab STANE = S N8 el OF VA RYAN RS- S SV VR By el s e 0 R
IFHFEVTEEE A,

Also I found very interesting survey which says that actually less than half of doctoral candidates

really want to do a scientific career in Germany. So the majority actually does a doctor degree
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because it helps in industry.

FEEITHESTHON TBVEL T, MIREWE O AR RICLVET L N2 —% BI5 T M
DG THTIvIX XV T 2RO 5 RAEZ BHEL TOLOIEELA FIZEEED, Lo
ZETT, DFEN LB EZRVIENEE STV DANTELD R, FEER THEI EERT
B<DITZSL O HE L5 OERGZ HIEL TWH WO ZER, & THLMNTR>oTWET,

This might be partly due to the fact that in Germany, certificates are very important. So if you
are head of personnel department and you have two candidates, they may be the same good, one
has doctor degree and one doesn’t, so we always take the doctor degree. Because if you don’t
and the guy doesn’t work good, then you have to justify yourself. So it’s always easier to take

the one with the highest possible qualification.

ZOEHEIZONTIEL, BORAY TIHZDOLI B K IENEHRINLNLTIE W EE ST
£77, Bl xIE, béﬂfz%f)x%ﬁﬁﬁzbu)w/&t 2—%(TV, ZAEBFRILIDICT YR ThoTz,
LNPLZEDOIHLO— NFE LS 2> THT, b — AT o TWiandn)Zeizind e, RV AE
BDONZRSEVIODPERTT, RERL AR LS RLOANZHE AL T, £O AN &7
WA BRALE IR EZO NER A LN OWTH F ZIE 4L LT IR R b2 0D
TY, ZONHTENDL B EZPROLNLDIEEBNET,

So in that sense actually doctor degree is additional qualification that people are looking for.

FThbbH, ZOVVIHIEKRT, L ERERDO —DELTRDOLNTNDEEZLNET,

The second is what I would like to call inflation of titles in Germany. So [ copied here the board
of management of Volkswagen. And you see of course the boss is a professor, he is Prof. Dr. Dr.
h.c. mult. So one doctor degree is not enough. And you see there are another two guys with

professorships and there are another two doctors. So I think this is very typical.

ZORERLEL T, FAFRITVZ O £ 5 VI DI K LR IIZH DD Tl nnd & 2 T E
T ZOVIE R NBFIZ T T AN T AT = DB DAV E R THOIEIZRNATOET, &
I’ 07 2y —THDHIEND T R X =R O%Eiﬁo“(b\é%?&»— R7H—Thb, i,
TOMOKEEL T a7z —N 24  RIZX—=R 24 L ZOINTEERHHLEVIZENET KD
HILDIRBIZI2 > TNDD TIERWTL EID,

And there’s another number, three quarters of executive board members of DAX listed

companies (DAX is the German stock market) have doctor degrees.

F b ODHFLL T FAYDREHFEGIFTIC LB L TWDEREDEED 4 530D 3 BEIH
—THLHEVIFRELDHVET,
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So one thing is very clear. If you want to become boss of a big company, it’ s better to have a

doctor degree in Germany.

ZINH—OBMELRDIE, BLRAY DO KRB ET EF AR 0L, T bbb R LT
UL, R A =2 FFo TN ZIZO DRI NWEWH 2T,

Another is maybe also the psychological effect, that doctor sounds a little bit more qualified or
scientific or whatever. So especially consulting companies and banks are looking for such kind of

profiles just to give a good impression onto customers.

Fo b)— BMR I H— VO EXIILE N RLHLEE DN E T, FFICRIX—L ot
AT AT NWEVIAIREZ 52 T O T, ar P LS 0T R 8 TlL. 7947V MR WEI S
Lo THBI O, EHLTEO T a7 40—V EERTLH, EWVHIERNHY ET,

And your salary is higher. So even your starting salary is 20% higher. There are some topics

where it’s more than twenty, less than twenty, but it’ s definitely higher than normal applicants.

ZHELE S IEGE O G KEITENTT, IMEHRIBLT 20% L @O B T
FWNEWIZELHVFET, B HEAAZIVUIHE DB ICE > GEWET N, 20% 728, HDHNEHI DL
EWEWEWYSEWTIHN ., FUERAOL CEmOFE LV LNZE WO TT,

And this is also why companies themselves have programs to bring people to doctorate degrees.
So this is the home page of Bosch. Bosch is the big automotive supplier in Germany, and this

page is about how you can do a doctor’s degree with the help of Bosch.

ZORER AREBNEBICTEHRIE LS 2MOE IV T s T LEMATHET, Zh
Ay 2DBR—=LN=U T, Ry valTHBHEEEDA=T—ELTRAY TIEREFETT N,
ZITH, ML BGE T RT T AR TETCNET,

And if you click further, then you can see that you
actually get a work contract with Bosch. So you’re
paid for three years, you have some network of
experts helping you. And the most important is the
last point actually. After completing your PhD,
you’re in the ideal position to keep growing
successfully with us. One is of course development

engineers, but also management.

ZOTaTTLE BT I TN E 2OV ZENENTHVET, Bz iE,. Ry a2l 3 FE R

14



DIEHEK T, IR ICH R =X A= DR NI — IR CET L, &, T —F FDEZA
DB EETT N, EFEIZ PhD 2B, Ry a TR THF v T I encaEsd, 374
DO BT U=TELT, HOINVETRUARLTOF YT HIBRTHIENTEET L &5
2 TWEDIT T,

And I also copied another from the home page. What do you have to offer? And I think that gives
some hint about what kind of people Bosch is actually expecting. And I underlined “convince us
that you’re right for the program.” So they expect people that convince other people, and that
have some, as you see the list below, innovative strength, and high level of commitment,

entrepreneurial mindset. And so on and [ think that are typical qualifications that you can expect
if somebody does his doctor degree in Germany compared to somebody who quits with a bachelor

or master degree.

F2, UL, FICKAR Y v 2R —b_R—=UnhEo S HETT N, ZnE DL, Ry anFEE
ELR M ERD TODNRDNET, TRREBIWZEH I, B LERIZNEDHEA LD Thi
X, HRIZEZOT BT TN EE THLEMGFSIE TTESWN, [ EEWTHVET, T72bb |
D AMDONDBA G DRENNZ OV TR T DIICHE T HZEN TERITIUIENT 220, L)
ZETT, 2R TRy 2lTH R TEOREHLIEWAMZ RO TWET, EOIH7 A ne
VAL AT 4TI 1B S5 TWT, I3V AVRL LR E WD, HEWVTAIEZ LT EZT
ZTHNEHETT, RydaDhR—L =V EBENTHHILIE, RV T+ BS2RE L THERK
(2R AT, BB TR DD NEITE) AMELTHIRI SN TND, EWNWHZETT,

Okay, finally the conclusion. Sorry it took me quite long, but I hope it was informative, and we
still have some time for discussion. So I think doctor degree shows some prestige, and that also
you are positive for your career. In Germany we have some scandals where people actually
doctored their doctor degrees by copying too much without citing correctly. However despite

this very difficult situation, doctor degree will even be of increased importance.

ST M CT, SFEFTRALEBHELL, HLARGVEEATLER, —FH, ZOT LB THAN
AIRERE BB A TEEOTIE W), LRWET, BRIGEORHZLEDT2nEB>TnET, K
AV T, LS 1E, WSOND R TRHELZE) . RO TAT7RERTT, RAYTIXZoE L 5%
KoT, il NDFHRTEB AL ETICRKEIZAE—LTHE L EZBE L, LVIRF YU X LE 5D
FLZD, FHUCHBI DT, R L B OE BT L TR T,

Some ten years or so ago we moved from the diploma to bachelor-master system. It s the
so—called Bologna process. In the past, the diploma thesis was a scientific work. It had to be a
scientific finding that you create. The master thesis today is not really this kind of scientific own
contribution. So today more and more, the doctorate fills this role of really creating some own
scientific outcome. So this is one reason why doctor degree’s role in the future might even be

increasing.
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Fo B EANICT AT OO AT 27 =RV AA — [ZAA T THEN), Wb h R —=v
TaEARHYELD, LEHIZOT 47 o~ O I T A= T 7 4y 7T — 7 ThiF L
WIFRNENIZETLIED | v AF—IZBWTIEBIZH A= ZELTH B ORREZSL 26T 19
IR IR T2 T, BAETIE, RZF—ZZ BRI A = RELTOM A O T IR L& H &
VIOREIZHIE D THLHEVIBIBIA B> TEY, ZTNHE L 52 E T AR Tnd—>
OB IZ/2>TWET,

So basically, especially the individual doctorate has no requirement for yourself. You don’t have
to visit courses or do anything so you have to motivate yourself. I think that is what industry is
looking for. And compared to that, the structured doctorates are also maybe not as structured.
Last week I called KIT and said, “So what do you think about structured doctorates, it’s taking
away the need to have self-motivation” and he told me, “It’s not that structured at KIT.” So

they don’t have to visit too many courses and are not filled up with curricular activity. They have
to do their PhD work, their thesis, and that’s basically the most important part of the doctorate

in Germany.

RIEESTH AT AE V2T VRIZ—ThHIL, SfEa—Ab ETHLDO I TEZT,
HOHDEFR—a D FC HESOREDED O EETHZENTEET, FAUX. ZOH ST
EZ WS AN ZZEER DR COBLOELEVWET, ZOBEWRNLLT, ZOAN 7 F v
—RR72—=DF1EEID R, EBW S KIT IZF »728XI0, RYIZARNG VT ¥ —RR7&2—%
MBI DINEE NI A ANT I TF v —RR 7 X —L 0o THLRNEE AN T 7 F v — [ ZSI TR
DIEEEbIEL, T7hbb, ISADIT—A%ZZ LT IUXNT RN EWVI ZEBRNEE 1372<
7ol T, A B OEMLTHZEEZED, A THVFaT7 22D H LN TEXHEHEELL,
T2 b, ZOANTIZF ¥ —RRI7Z—|Z8BWTH, H %7 TPhD OAF 82 ZF AT L, i LA E L
VEF A, TNZENRRAVICBITHE L F BB W TRbEERIEROTT,

Thank you very much.
BEREHV N EHI TN ELT,
So any questions?
FNTITEMEZZ T nWERWET,
[E R Al
Bl H AN - F IR BORMF T OB R LET, FEF ICHBRE N T LB EHO R EI TSN ET,
B C2T BT T AT R—RA =D 4 55D 3 IR Z—HRNE =W IH R EBiERb TN

F9, ZORTBMELIEVWDOTT N, B ESE2RDEVIV AT T AT 40 7T — 7 e a R
THEVIDIE, — AFARICEERIIBEBERHVZEI 72K LRV TR, fEREL TR X2 —
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ZHoTNAD AN ERE TN ZRIELIDEVIZERDOTHNIE, R—R A NR—DIFEAEN
K72 —=THOLNLENIDBY =X FTNEAFEEIOTT N i LFE2E->TWD AREENIC
FoTEBEEREICAEF THLEEDNET ), FLHLLEI B bNLOTHIIX, EOLVDOE
ERZNITHENTNDENID BEN BRI CTELLEbd), TO 2% BHELIZWOTH
i

Thank you very much for the very interesting presentation. I am Watanabe and I am interested in
the part that you mentioned that the three fourths of the management in the industry has the
doctor’s degree. And I am a little bit skeptical that doctorate degree would really match to the
management capabilities if doctor’ s requirement is to do the scientific work and has the scientific
finding. How does it relate to their skills for managing the company? If those doctor’s holders
adapt to managing the company, then it is reasonable to require the managing persons to have
the doctor’s degree. Do you think it’s reasonable? And, if so, what nature makes those doctor’s

holders suitable for managing the company?

[Dr. Lorenz Granrath]

Thank you very much. So, in German industry, the subject of your PhD doesn’t matter at all.
What matters is actually more the skills that you could see on this list. For example,
entrepreneurial activities or, you know, the power to do some or to push some project on your
own. These kind of qualifications are important for the industry and are also important for
management career. And these qualifications actually, somebody with a doctor degree has maybe
more than other people. Some people say, if you are able to do a doctor degree, you are already
so smart that it’s easy to find a good job later. But I think it especially important to endure this
extra three, four, five years and pushing through a scientific project, that’ s what industry is

looking for. The topic itself maybe compared to Japan is not really of interest.

F9. KA TIL, PhD H5WIEHE B2 EHL TODEVIZENREE TH- T, MO Bt
VOZEITbNERA, T70bb, ERDPRDODLIEEIL, 2RO TWDHEE , il 1EA/~X—
AV NTELEN V—F =y TN DEN, VAN L9 R AT LBy R R DN TNHD
PEBRWET, ZORTHRICEEZ2ON, EEEICALO ) TF a7 M GSE, 7L, £
NESETT5H. EDNITHHOTIFRVNERNET, bbb, K/¥—DF 2> TV,
ROUXNZNDOR I =T ANITH R T, bbb EAY—RTHD, BN, EWVH T LI E
DI DLOLMETHHLEE ZDERNET A, RITVEE L CTEERDIL, FFITRE DR &V
ZEICELTE AT, EDPDANTEHLEEST 3~ 4 FERIR D REFEMEE > TT Y27 ATV £D
TaY eI TE T STV E, TOZENTELEENRAYDEZHXTRDOLNTNDHD T
WTLEID,

So for example, you see cosmopolitan outlook. And of course at least one language in addition to

German. So | stayed one year at Tokyo University. So unfortunately I only learned the casual

nihongo, but at least here I had to survive with English. So there’s no question anymore, | speak
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another foreign language. So such additional qualifications to your thesis are important. So if you
just sit at university five years doing nothing else then writing your thesis this is not maybe a

good candidate for industry. So someone who is a little more outgoing maybe.

Flo, ZTZHDIDNTZRERIZ L LLTOH R, HDOVIIRAYFELSMN A 7ot — S BT
BAFLTHDZE, LE LRI KZIC LERIToTRBVEL, R ERBOR S0 H ARELIE
RPN T=DOTT N, TN THD R ELEFEIIRAYVFEICM A TEETIENTEDHEVI LT E X
HEBWET, RV KR AT T, B2 IE 5 FMEm CEEITHEIG LT, L DMKk 5
NTWDLDTEERNWET, ERADKROLIEE L S LR FETLUHND, ZZICHE N THLIIREE
WZoDHEBZET,

So maybe one more comment. This is of course maybe not the kind of candidate Japanese industry
is looking for. And I think to my experience here, industry is not really interested in doctor
candidates so much. And I even had a talk with Bosch. They had some Japanese doctor in
interview, and they said they were not very convinced by this person. And I think one reason at
least might be that here, the doctor, PhD program is extremely structured. At Waseda University
for example, there was the possibility, paid by MEXT, of one year internship. But the university
curricula only allowed three months. And many Fraunhofer Institutes said, “Three months is too
short.” After such a short time you just know how to get around, but you do not have time for
some serious research for example. So that was very regrettable and it was due to this curriculum
of the university. So there is no room to make any experiences. And this is a little bit the problem,

comparing Germany to Japan.

Fo . ZOBEIZAEADEENRDDLO TIHRWVDLLNET A, Hl2E, ZbFH B ADR
ETTNEEE L BICEALEL S TV RNEITT, Ryt aTHOHARDR X —bA U FE a—1LTz
TNEZDNTHLoLe EVIZETL, TO—2oDHHBELT, HATIEE LS OBBENRHE
DICH ARG ZF ¥y —LIEBE TVAEWIZER—oDBE L TEZLNE T, FIZITEMMHEKFT
. MEXT BI D F T LAEMOA L H—2 vy T E% T oNbE0) 7 a s I A03H0ET 23, R fEH
KEDHIF 2T LN VAETIHRLS I WA UNA L H =0 Py TR SR N e N Z 8T > TWET,
ZOFE R MESMCH TH, EZEBIZD RO TENTEBLENT, HF 7R IR ZFE T 4 A 220
LV IR I E S TR S TR IR > TV E T, ZHOLTEFERRANE D0, KAV DO RFE
RT, HRORFZTIIAIF 2T LAOHIRPFLZEICER L TWDEZ 2L ET,

Osaka University was better. They allowed at least half a year for the internship.
RKIRKFTIE6 DHDA 2=y FIEFF A SNDHEITTOT, ZD R TIEOWERWET,
[E*#B]

KEBAWFEZHONEIZSWET EMKFZO/NELHLES, HARLL T, Al L0750
WIEFEE TN > TOA LI 2RI T RAICIIR A DI EB DO ST kO TN D LR BIC
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RHDPIFFIZEENEES DT A FEEE, BEOE L OBERDENAY R 3 FEHLNHIZLET
MRV NDITTT L, ZNaZ it ANDSOWD SR EEIZRAY O ICIEHDENH 2L D
TINR, EEMICA T, BARDGEIIAS 1D 20 FLOWHEINOR 7 —Z2IEFH ITHLPLTLEST
MBEIZ2 > TWDADTT N, RAYDEENWDENLR X —DELL TEC, RETH<EA
LT ANNDIIZ 72> TEIZDD, EORUIIAY Y F N1 DN 7232 TeDNENDIL D ZAF] VN
WERWET,

[ am Ojima of Shinshu University. Thank you very much for quite interesting presentation.
Actually in Japan, Japanese doctors are having difficulties in finding jobs and going through the
career path in the industry. But it seems that in Germany it s vice—versa. It seems in Germany
there’s room to accept those doctors in the industry. So actually [ have this question.
Historically in Japan about twenty years ago, the Japanese government started to increase the
doctor’ s holders, and as a result those doctors will not be able to find other job, even if they
tried to find one. How about in Germany? Now it is the number three in the world to have many
doctors in Germany, but when did Germany start to increase the doctor’ s holders? And also have
those increased numbers of doctors always been accepted by the industry in Germany? Or

whether you had some time by the time those doctors could find a job in the industry or not?

[Dr. Lorenz Granrath]

Yes, thank you very much for the question. In Germany we do not have this kind of “government
decides we need more doctors and then suddenly there are more doctors.” In Germany, it’s
more a market mechanism. So if you have good career chances with a doctor degree, then you are
personally interested in doing this. And if maybe all the doctors don’t find jobs, then people will
think about “maybe I don’t do a doctor degree.” Maybe you’d rather make an MBA or something
additional. So I think it’s more due to the individual to decide what’ s best for my own career. In
that sense, [ think, [ don’t have the timeline of doctors’ increase. But maybe in medicine and
chemistry and biology you don’t find anybody without doctor degrees. So I think that was always
like that. In engineering also it’s only 14% engineering. I think it didn’t really increase over the

years.

RAY T, Bl 2L, BUF CIhnbbo il L5 OREGEE ZHCEIEVHZETH X TEeblT
T oo EBWET, RAY T AT = X AR AFL T b T, TTMb, R0l A
LLTHR YT 2Ty E TR X =% o T2 NV WE B S TR X — 2B o 72 W7o 7= L
WET, bLb, RIZZ—Z Lo THIN OB RNEWNSIZETHIVL., #ED HfESR Wb T,
MBA ZE 727 O WO TIERWEENT T T, TT0E, HLETHH T OF YT /S2ADE
R EATHERDTHELEEZRETHANEZ TELEEIET,

WOMMBEE Z MO T=DINENIZEIZHOWN TN ETEAMN, RIFEHFL BT =@, E, 73
AR —(b52)  EMFEIZBWTR X — 3 ZHTT L, 4% LV =TI 71BN THED
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Well I am particularly interested in the statistics in the industry. You have shown that many
directors on the board in the industry have a doctor’s degree. Is it the same twenty years ago,

fifty years ago? Is it sort of recent years of practice in German industry?

[Dr. Lorenz Granrath]

Yeah I think definitely in former years it was the same. You always had some amount of doctor’
s degree in industry but not so many in the past. For example, ABB where I was working in
Heidelberg, there were 2100 employees and only four doctors. But I think in former times even,
we always had doctors. So [ think it’s a long history, and I personally think the recent title
inflation leads to the fact that we have more and more doctors in industry, it’s just helpful for

your career.

R 2= BHIZ WV DI, BIBZEI T B nE T, EEER IR 72— — T
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Well [ have compared the situation in Germany with United States. We re still saying in the
United States, many people would change jobs quite frequently. And I thought that’s one of the

reasons why they would require the doctor’s degree. But here in Japan, our people don’t do job
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hunting quite often. And also in japan actually industry and the company would provide education
and training to its employees for their qualifications. Therefore rather than the degrees that
universities gave, the industry would pay a more attention to employees’ experience. In that
sense, | felt that it is the situation here in Japan that is close to Germany. Because you said that
in Germany, the industry and the company would provide those training to those who don’t go to
the universities. So in that sense I thought that it was closer in Japan. But you are saying that
there are many doctor’s holders in Germany, and that’s a sort of contradictory, because it’s

rather closer to United States.

[Dr. Lorenz Granrath]

Well I think the traditional system in Japan was that the company educates the people, and you
stay very long with your company. But I think Japan is changing, maybe even slowly. So in the
future you will also have more people changing their jobs. And then maybe the education at
university becomes more important. So I was one year at Tokyo University and around our
building people were playing tennis all the time. So I think that will change in the future. And
then I think maybe university education and also titles become more important. In Germany,
maybe my father’s generation, they also tend to stay very long in one company. But today it
changed dramatically. So then your qualification is important. And then of course doctor degree
also becomes an additional qualification. And in Germany of course, you can find unemployment
statistics of doctors are lower than of other people, and the payment is higher. So I think it’s an
additional qualification that helps. And maybe one more specialty, this is my driving license, and
it includes the doctor degree. Because in Germany doctor degree becomes part of your name and
it’s in the passport. So maybe it’s also a special situation. That maybe also explains why this

title also in Germany is maybe much more valued than in other countries.
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My name is Yuji Kamiya and come from Riken Institute. So the reason I come here is we are
similar to [inaudible] Institute, not Fraunhofer. And our researchers are mainly basic science.
And 80% of our researchers are non—tenured. Quite different from AIST. AIST 80% tenured
positions. So our institute has a program, all the people were working. Not all but many are
working for curiosity driven science. And very difficult to find academic positions. And in your
case 2012, 60% of doctors are not tenured. Do they find easily future job or do they also have

problems? That’s my question.

HAL S BFZE AT (A O R LR LET, BNI T IV R —7 7 — (D XH 72 pE 25 AW 72k )
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Dy, T TRNDTLEID,

[Dr. Lorenz Granrath]

Yeah the situation in Fraunhofer is maybe a little bit special because Fraunhofer is working a lot
for industry. So in many cases, people work in industry contracts and sometimes even they work
inside the company. So for them the market is industry later to find a job. So that’s better. Still,
I had this chart about doctorate careers in science, and I think this concerns university
researchers and also basic researchers, other research institutes. And indeed sometimes very
difficult. In Fraunhofer it was, your contract terminates and you have to leave and find some
other job. And if you don’t find it in science you find in industry. But in universities it’s partly
very difficult situation if you get your doctor degree with 33 or something, and then you have
postdoc position five years, and then maybe another year and another year and you’re almost 40.
And then with this non—tenured system, it’ s very difficult for the people. So situation in science

is not that easy, I would say.
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So maybe one more addition. So in scientific institutes there is a quite clear personal policy of
some limitation, usually five years, maybe a little bit longer. But then if you don’t have a fixed
position then you have to leave. But in universities, especially if you want to become professor,
you’ re maybe waiting quite a long time. And if you don’t get the position, then you’re really in
a very bad position, because then you’re old and you didn’t get it. And university maybe there

is no other interesting career opportunity. So those people are especially in trouble in Germany.

HEO—HHL EFETE, PAT T AT AT A AT AT 2— MR E Tl FREND NEBHE N
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[ER#EC]

It’s a very difficult situation. Plus, they make the rules, and after certain years if you work at a
tenure institute, automatically they get tenure positions. And that will lose the competitiveness
of the research. We have a struggle because STADP scandal happens because of the pressure for
young people. To do something original or new we have to have competitive situations. Not
compete or better, doing better is not our goal. And we have to do something unique that didn’t
exist before. So we really wonder what is the future of the young people. How do we give them

hope in scientific position? That’s my feeling.
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[Dr. Lorenz Granrath]
Yes. Good question. I don’t have a good idea. So because if you are at the top of science, top
scientific institution, it s difficult where else to go. So I understand the problem. If [ have a good

idea, I can give it to you.
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Personal Experience

e 1986-90 Fraunhofer Institute for Systems and Innovations Research ISI:
Assistant Researcher

e 1990 Karlsruhe Institute of Technology (KIT)
Dipl.-Wirtschaftsingenieur (Industrial Engineering)

e 1992/93 The University of Tokyo: Visiting Researcher
e 1994 University of St. Gallen, Switzerland: Dr. oec
Professional Experience:

e 1990 GPS AG, St. Gallen; Balzers AG, Liechtenstein; University St. Gallen
Commerzbank AG, Berlin

1995 ABB STOTZ KONTAKT GMBH: Project Manager New Technologies

1997 GMD German National Research Centre for Information
Technology, St. Augustin: Liason Officer Asia

2001 Fraunhofer Representative Office Japan: Representative

2014 AIST: Supervisory Innovation Coordinator
Plan Optik AG: Representative Japan
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“German-Japanese Solar Day”
2010/2012

Z Fraunhofer jdzb @EDO

anisch-Deutsches Zentrum Berlin
NLUYBREYS—
Japanese-German Center Berlin

German-Japanese Solar Day

on October 5%, 2010 (Tue.) 10:00-18:15 at Tokyo International E;
Participation free, pre-registration needed (max. 300 seats available) |

Fraunhofer-Gesellschaft, Fraunhofer-Institute for Solar Energy System IS
Center Berlin (JDZB), New Energy and Industrial Technology Development
In cooperation German Ministry of Education and Research (BMBF), German Ministry
with: Nature Conservation and Nuclear Safety (BMU), Ministry of Economy, Trade.

Organized by:

<PROGRAM?> *with simultaneous interpretation (English-Japanese) *program could be
*Master of Ceremony: Dr. Lorenz Granrath (Representative, Fraunhofer Representative Offic s ©
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WASEDA University
Doctoral Student Career Center

Practlical Training Program for Docloral Students

e 2010: Dr. Niisato at Boehringer Ingelheim
e 2010: Dr. Wakabayashi at Fraunhofer-1SC
e 2011: Dr. Zhang at Fraunhofer-IMS

e 2012: Dr. Kato at Fraunhofer-IKTS

e 2012: Dr. Chikushi at Fraunhofer-ENAS

e 2012: Dr. Nakamura at Fraunhofer-10F

Plus:

® Osaka University: Dr. Hibino (ITEM), Dr. Ikemoto (1Z1)
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Vocational Education

-

f Qualified jobs

Doctorates and Doctorate Careers in Germa Dr. Lorenz Granrath, March 2015

Dual training in Germany

Dual training

e Places of learning:
Company and part-time vocational
school

e Final qualification:
State-recognized training occupation
(chamber certificate)

" e Prerequisites:
training Full compulsory education
(no leaving certificate required)

e Duration:
Two, three or three and a half years

(from: Federal Ministry of Education and Research (BMBF): dual training at a glance, World Skills Leipzig 2013)
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Higher Education

Higher education

e Placesoflearning:
Institutions of higher education,
practical work placements included
in some cases

e Degrees:
Bachelor, Master, Magister Artium,
Diplom, Staatsexamen

'eduéatlon e Prerequisites:
University entrance qualifications

e Duration:
Between three and five years

(from: Federal Ministry of Education and Research (BMBF): dual training at a glance, World Skills Leipzig 2013)

Doctorates and Doctorate Careers in Germany - Dr. Lorenz Granrath, March 2015

History of Higher Education

e Latin: ,universitas magistrorum et scholarlum
(community of teachers and scholars) peasEs

® First: University Bologna, Italy 1088
®* Heidelberg University 1386
e Karlsruhe University (now KIT) 1825

® Now 392 universities: 121 universities,
215 universities of applied science (FH) 56 art/music
colleges!

® 2,6 Mio. students, 280.000 foreign students!, 200.000
doctoral students

1 see: HRK (German Rectors‘ Conference), Hochschulen i
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Tertiary Education

Tertiary Degree (%)

Doctorates and Doctorate Careers in Germany Dr. Lorenz Granrath, March 2015

New Doctors 2007-2011

W AR degrees © Soence and engmesring degrees

40000 |

R IR I S S R

PP P EL P PSS EPOSEPF S

Source: OECD. based on OECD Education Database and national sources, July 2013. StatLink contains more data. Seé chapter notes.
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Types of Doctorates

® Individual doctorate
- search a supervising professor (“Doktorvater”)
- free in organising and structuring research
- free choice: university lab, research institute, company
- however 2/3 research assistant at university
- average 3-5 years, major type in Germany!

® Structured doctorate
- similar to Ph.D., candidate is in a doctoral program
- team teaches interdisciplinary classes, soft skills, etc.
- systematic supervision, degree in 3-4 years
- 8% of doctorates in 2011, but increasing!

Kueppers: ,Verbessert eine Promotion die Karrierechancen von Hochschulabsolventen®, Beitrdge zur Hochschulfo

Doctorates and Doctorate Careers in Germany Dr. Lorenz Granrath, March 2015

Distribution of Doctorates In
Germany

5%

4 Mathematics, Natural Science

11
% 32% 4 Medicine

“ Law, Business Adm., Social
Sciences

149,

- Engineering
“Language and Culture

4 Others

alk/Kueppers: , Verbessert eine Promotion die Karrierechancen von Hochschulabsolventen®, Beitréage zur Hocl
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AT KHYS

Karlsruher Institut for Technologie Karlsruhe House of Young Scientists

Doing a PhD at the
Karlsruhe Institute of Technology (KIT)

Karlsruhe House of Young Scientists (KHYS)

KIT — Unit ity of the State of Baden-Wuerttemb d
i e Doctorate Careers — Dr. Lorenz Granrath, 2015, Courtesy of KIT




Young Scientists (KHYS)

KHYS — central platform for 2 Karlsruhe House of
promoting young scientists Ao

About KHYS

® Founded in 2007 in the context of the
“Initiative for Excellence”

@ Central organization

Target groups
® Doctoral researchers
® Junior postdocs (up to two years after finishing the PhD)
® Graduates interested in doing a PhD at KIT
B Supervisors
® Coordinators of structured PhD programs

19  05.12.2014 Doctorate Careers — Dr. Lorenz Granrath, 2015, Courtesy of KIT Karlsruhe House of Young Scientists (KHYS)

KIT KIT

Karlsruber bnstitut for Technologie

ﬁ HELMHOLTZ

| GEMEINSCHAFT
University

11 departments (“Fakultaten”)
ca. 24,500 students*
9,439 employees**
ca. 3,600 doctoral researchers***
ca. 350 junior postdocs (up to 2 years after finishing the PhD)****

' [ Nachwuchsgruppenleiter
90 heads of junior research groups***** (nachwuch leiter)

*As of WS 2013/14 **As of 2013 ***Doctoral Researcher Survey 2013 ****Survey 2013-06 *****As of 2014-03

20  05.12.2014 Doctorate Careers — Dr. Lorenz Granrath, 2015, Courtesy of KIT Karlsruhe House of Young Scientists (KHYS)




General aspects of doing a PhD in Germany ﬂ(IT

Karlsruber bnstitut for Technologie

Doing a PhD comprises the following elements:

® Independent research achievements

® Writing a doctoral thesis

® Successful completion of an oral examination
® Publication of the doctoral thesis

Legal framework

B Universities have the right to award doctorates
B This right is delegated to the departments

B The doctoral regulations of the respective department specify
the formal requirements for doing a PhD

B For questions concerning visa, immigration law, social insurance contact the
KIT International Scholars & Welcome Office (IScO) (http://www.intl.kit.edu/ia/isco.php)
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Aspects of doing a PhD at KIT ﬂ(“.

Karlsruber bnstitut for Technologie

You can do your PhD at KIT in the following disciplines:

Natural sciences
Engineering
Economics

The humanities

Social sciences

Research carried out at

m AKIT institute
An industry company

a
B An external research institution
® KIT and a foreign university (binational doctorate)

The doctoral researchers do their PhD at one of 11 departments

22 05.12.2014 Doctorate Careers — Dr. Lorenz Granrath, 2015, Courtesy of KIT Karlsruhe House of Young Scientists (KHYS)




Options for doing a PhD ﬂ(“.

Karlsruber bnstitut for Technologie

Individual doctoral studies Structured doctoral studies
® Classic form of doing a PhD in ®  Within the framework of a
Germany PhD program
® One-to-one supervision by the ® Structured concept for supervision
supervising professor and qualification of doctoral
: researchers
® The doctoral researcher applies
directly to the supervisor ® Focus of program often
. . interdisciplinary and with international
® The topic of the thesis will be f P y
; ) . ocus
coordinated with the supervisor
. ® Doctoral supervision by a team
® Doctoral period: 3-5 years P y
(depending on the discipline) ® Close networking with other doctoral
researchers
® Doctoral period: 3-4 years
23 05.12.2014 Doctorate Careers — Dr. Lorenz Granrath, 2015, Courtesy of KIT Karlsruhe House of Young Scientists (KHYS)
General prerequisites for doing a PhD ﬂ(!:r

24

® “Good” to “very good” grades in one’s degree

m Aletter of acceptance by a professor of the respective university stating

his or her willingness to act as a PhD supervisor
® Written supervision agreement

B Acceptance by the department

Foreign diplomas or master’s degrees have to be equivalent to
German degrees. To obtain the approval of foreign degrees please

contact the International Students Office (IStO) of KIT
(http://www.intl.kit.edu/ia/isto.php)
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Finding a supervisor at KIT .‘.\g(IT

Karlsruber bnstitut for Technologie

B Graduates interested in doing a PhD at KIT will have to find a professor
who agrees to supervise the PhD

® They will have to contact the professor directly

® The doctoral regulations of the respective department specify who
can act as a PhD supervisor (university professor, associate professor, assistant
professor, KIT Associate Fellows)

The letter of acceptance by the PhD supervisor is mandatory for

acceptance by a KIT department.

25 05.12.2014 Doctorate Careers — Dr. Lorenz Granrath, 2015, Courtesy of KIT Karlsruhe House of Young Scientists (KHYS)

Financing | .‘.\g(IT

Karlsruber bnstitut for Technologie

® Working contract with KIT: research associate, PhD position, research assistant
® Scholarship
® Working contract with an external research institution or industrial company

Please note

® Often doctoral researchers receive funding from different sources
during the PhD period

® They have to take care of transitional or continued financing
well in advance

The KHYS Doctoral Researcher Survey 2013 showed the following KIT figures:
® Financing by means of at least a part-time job at KIT: 83%
B Scholarship: 8%
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During the PhD | 4 Karlsruhe House of

Young Scientists (KHYS)

® Participation in conferences (poster presentation/lecture)

» KIT PhD Symposium (KHYS): organized by doctoral researchers; conceived as
an English-language training platform for scientific presentations

® Document results (publications, patents)
® Continuing education in one’s field of research

® Interdisciplinary further education and career development

> KHYS offers over 40 different courses a year (e.g. presentation skills, teaching
skills, management skills)

> KHYS Talks (,Foyergesprache"): talks with experts from practical fields about
relevant topics (e.g. career options, work-life balance)

27 05.12.2014 Karlsruhe House of Young Scientists (KHYS)

Young Scientists (KHYS)

During the PhD I - Karlsruhe House of

® Establish contacts with the scientific community and/or representatives
from industry

> KHYS Visiting Researcher Grant: KIT young scientist invites
a master student from abroad for 1-6 months

> KHYS Networking Grant: initiating new international contacts

® Networking within KIT and internationally
» KIT PhD Days (KHYS): networking platform for doctoral researchers

> KHYS Research Travel Grant: financial support for a 3—-6 months
research stay

® Enrolling at KIT (optional)

Registration at KHYS (free of charge).
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Final stage of the PhD %__m(l_:!
.

® After completing the doctor#esis the PhD candidate has to apply to the dean’s office
to open the PhD examination process (“Promotionsgesuch”)

admission requirements ‘ave been met, the department will make the decision to
n the PhD eximlnatlon process

PhD examination process ’
l Examination and assessment of the d al,theS|s s -
Oral eiatlon
\

l Publication of the thesis "
/ ¢
Academic titl 2
-
%!“

r!earc er once

esis has\

® Theti r.” can only b
su My been publis

~
e
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Fraunhofer — Applied Research

Europes biggest organisation of applied research

for industry:

m 66 institutes and research units

® more than 23,000 staff

m Budget:
1/3 basic funding from research ministry
1/3 competitive public funding (with industry)
1/3 contract research with industry

B Research areas: ICT, Life Sciences, Production,
Light & Surfaces, Microelectronics, Materials,
Defense & Security

m Contracts with Japanese Industry: Sony,

Denso, Asahi Kasei, Nissan Chemicals, Toyota,
Honda, Nissan, Fujitsu, Hitachi, NEC, NTT, etc.

Doctorates and Doctorate Caree erma : - Dr. Lorenz Granrath, March 2015

Fraunhofer: Human Resources

Thousand
24

20
18
16
14
12
10
09 10 " 12 13

N B o

2009 2010 2011 2012 2013
W Trainees 488 487 488 470 494
M Graduate, undergraduate and school students 5009 5313 5765 6403 6694
M Scientific, technical and administrative personnel 12410 13202 14073 15220 16048
= Employees 17907 19002 20326 22093 23236

om: Fraunhofer annual report 2013
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Contracts Scientific Personnel

m Scientific personnel
(alt)

= Fixed-term
contracts
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Fraunhofer and Universities

B Universities provide basic

ILsenow -

research, Fraunhofer Institutes S i e
the industrial application m?";':"" sainry
B Fraunhofer Institute director B .
must (!) be university professor e st
B Many researchers are lecturers T e
or professors s i e s e
B Education in Fraunhofer i ey
Institutes: students as scientific P
assistants, internships, diploma e
thesis, doctorates (titles from el R i
Universities) L I
st

Fwchan

©Fraunhofer
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Doctorate: Science & Industry

~ - - pten!

Sie Mharoamie wTeeC (aTety 8n) Symteee Come Damtorarsiosnary Toatsrsnden (rta

Recruiting page of Fraunhofer a Fraunhofer
Institute for Microelectronic

Systems IMS:
“Science and industry in one
job is impossible.

Yet, it is. WISSENSCHAFT UND WIRTSCHAFT IN EINEM JOB GENT NICHT

Find it out at Fraunhofer” D 0 c H
-

Candidates work in industrial
projects and use the results
for their doctoral thesis.

Finden Sie o1 horsus bel Fraunholer.

HABEN SIE LUST GANZ VORNE WIT DASEI 2U SEx. WENN DIE ZUKUNTT ENTSTENT? DAS
FRAYNMOFER INSTITYUT FUR MKROELEATRONIBCHE SCHALTUNGEN UND SYSTEME IN
OUISBURMG SUCHT REGELWASSIO

DOKTORANDINNEN/DOKTORANDEN (INITIATIV)
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Doctoral Careers in Science

ZEITE&:ONLINE HocHscHuLe
® Doctor degree is prerequisite R T
for an academic career . : e W i G

® Qualification for performing Prekariat mit Doktorgrad
researc h Promovenden und Postdocs rebellieren gegen schlechte
Bezahlung und Kurzzeitvertriige. Die Politik bewegt sich.
VON ANANT AGARWALA

® Scientific job advertisements
require doctor degree

DN JRIT N° DA2013 6 Fetrua 2018 133 UN | 97 Momeertas | [

® Problem: no tenure track
system in Germany, mostly
fixed term positions

Eireg Qe FOPRrar aten Bl und venidiesn Of Urs | © L TROOB O
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Doctoral Career in Industry

® Doctor degree very common in physics, medicine,
chemistry, biology

® Less than half of doctoral candidates pursue an
academic career

® |ndustry: academic and job certificates very
important

® Most candidates pursue a doctorate to get
additional job qualification

: Falk/Kueppers: ,Verbessert eine Promotion die Karrierechancen von Hochschulabsolventen®, Beitrédge zur Hoc

Doctorates and Doctorate Careers in Germany Dr. Lorenz Granrath, March 2015

Academic Titles in Industry in
Germany e —

by banks, consulting, law

Mambers of the Bossd of M % of ¥ qen A

® Drs. are more ambitious

® Average 209% higher
salary with doctor title

e 3/ of executive board
members of DAX

companies are Dr. n b E"""’“““‘
o Inflation of titles: o
Dr. => Prof. zwm
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Doctorate in Industry

Jobs and Careers in Germany & BOSCH

irresctnd for i

Meme  Naws Bomeh o Owur Jsinng the Woriing iy _ 1

&N empicyer sssocistes i ST PRGN st Bosch with Boach

© Jaireng the Boach team PhD
& Smpantin Theory and practice: As advanced as
LI they come

» FAGs on PRD

/
‘\ ‘I

Job Search “By dong my PrD ot Bosch | gaired a
ot from =y colleagues’ exparience and
Iamed Imporiant leesons
Empicymert Group : » Gihisiaie Moud i on hs PD
Functional Area :
Bl got quessora
Keywords or Reference code HEre 0 rawers 1 T MO8 Peoue Dy
f| et Guestors
m » FADS on weling your P0

You have d your degres and wam 16 pursue

your PhD while keeping in touch with the real working world? We're here
0 help, we Wnow app 31 In vital 1o our success. Get

volved in cutting-edge research st Bosch with attractive conditions -
and b part of & project in progress of the devel = of
a specialist departreent.
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Bosch: Career Chance

What’s in it for you:

» A temporary contract of three years for technical topics, and two
years for business-related topics. During this time, you'll become
familiar with the company while receiving financial support.

» Benefit from the intensive guidance of experts from our specialist
departments.

» Network with other doctoral candidates and participate in
colloquia.

o After completing your PhD, you’re in the ideal position to keep
growing successfully with us, perhaps as one of over 30,000
Bosch research and development engineers or in management.

From: Bosch Internet Portal
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Bosch: Requirements

What you have to offer:

You completed your bachelor’s or master’s degree with top
grades, preferably in a technical discipline. You take a long-term
view when it comes to planning your future and your interests
extend beyond your specialized area. Ideally, you have work
experience and have spent some time abroad. Convince us that
you're right for the program with:

* Innovative strength and creativity

» Initiative and a high level of commitment

* An entrepreneurial mindset

« Extracurricular activities

Team spirit and social skills

Cosmopolitan outlook

Excellent command of at least one language

in addition to German From: Bosch Internet Po
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Conclusions

® Doctor degrees show are prestigious and positive for your career

® Despite scandals of copied parts in doctor thesis in Germany, the doctor
degree will of increasing importance

e Before the Bologna process (switch to bachelor/master), the diploma thesis
was a scientific work, now increasingly the doctor thesis fills this role

® Doctoral career in industry depends on their requirements, in Germany self
motivation and self self responsibility are highly valued

® Individual doctorates are the majority in Germany and require personal
responsibility, what industry wants!

e Structured doctorate programs increase the speed of graduation, but generally
decrease the need of self-motivation

® In Germany, structured doctorates are often not that much regulated and can
also require much personal responsibility (KIT: Dr. Nietsche)
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