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1. H kardaoraon Tou TOpEa TNG XNHEIiag oTn Xwpa Kdi o
pOAoG Twv MME oTnv kaivoTopia

H xnuikn Biounxavia givai pia and Tig 1oxupoTEPEC Blounxavieg otnv Eupwnn, 6cov
agopad aTnv NapaywyikoTnTa Kal TNV anacxoAnaon, €xovrac napaAAnAa onpavTikn
OUVEIOPOPA Kal o€ OAEG TIC UNOAOINEC Blopnxaviec. H kaivoTopia oTov TOPED TWV
XNHUIKOV NpoiovTWY Oxl HMOvVo napexel Tnv Eupwnn PE npwTeC UAEC Kal Vea
npoiovTa, aAAa odnyei kal oTnv avantu&n nponyHEvwy UAIK®OV (Onwc uBpidika Kal
eAA@PA UAIKG, UAIKG yia PNXAvikn 10TV, auTokaBapilOPEVEG €MIPAVEIEG KAl
NPOIOVTA YId avAKTNON Kal anoBfiKeuon eVEPYEIAc) Kal TEXVOAOYIWV eNeEepyaaiag
NoOU EMITPENOUV TNV MIO €UEAIKTN napaywyn npoiovrtwy, o€ ouvduaoud HE TNV
anoTEAECUATIKOTEPN XPNON EVEPYEIAG, NPWTWV UAWV KAl Vepou. EninAéov,
OUMBAAAel oTn au&non TNG avakukAWOoIPOTNTAG Kal TNG XPNong avavewoihwyv

NPWTWV UAWV master.

H Biounxavia autn €xel diadpapaTioel KevTpikO pOAO OTnV uAonoinon Tng
oTpaTtnyikng «Eupwnn 2020» kal epyadleTal oTeva Pe Ta Beopika opyava Tng EE yia
TNV €UPECN AMNOTEAECUATIKOTEPWY TPOMWV AVTIMETWNIONG TWV ONUEPIVWV Kal

MEAAOVTIK®WV MPOKANCEWV.

O TOopEQG TWV XNMIKWV MPoiovVTwV - €vag anod Toug Aiyoug eupwnaikoug kKAGdoug
nou nyeiTal oe naykoouio eninedo — uynopei va d1adpapuaTioel NyETIKO pOAO oTnNV

avanTuén kal Epapuoyn onUavTikwv NpoypaupaTwy kaivotopiag Tng EE, onwg:

e Biwoiueg diepyaacieg yia au§nuevn evepyeiakn anodoTikoTNTa
e [lpoypAuuaTa KAlvoTOMiag OTIG NPWTEG UAEG

e [lpoypduuara kaivoTopiag yia To vepd

MNepa ano Eupwnaikd eninedo, n XxnMikn Blounxavia eivar évag and Toug
oNMavTIKOTEPOUCG Blounxavikoug kKAAdoug kdl ot €BvikO €ninedo, napexovTag
NPWTEG UAEG € MOAAOUG AAAOUG ONUAVTIKOUG TOMEIG TNG €BVIKAG OIKOVOMIag, onwg
Ta KAAAUVTIKG, TA QAPUAKEUTIKA MpoiovTa Kal Tn Oouokeuacia Tpoipwv. H
EAANVIKN XNUIKA Blopnxavia oupBaiiel oto 0,4% TnNG eupwnAikng XNHIKNAG
Biopnxaviag.

SUppwva he Tnv EUROSTAT, 0 apiBuoc TwV ENIXEIPACEWY NOU anagxoAouvTal aTnv
XNMIKA Blounxavia otnv EAAGOa €xel peiwbei kata 13,36% ano 1o 2008 ewg To



2012. KaTda Tnv idia nepiodo, o apiBuoc Twv epyaloPEVWV PEIWONKE €niong KaTda
17,21%.
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Eikova 1: ApiOHOG TwV eniXeEipfioswv oTnv EAAGSa nou acxoAndnkav pe
TNV Napaywyn XNHIK®OV NpoiovTwv Tnv nepiodo 2008-2012
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Eikova 2: ApiOuoG TwV epyaloHévwv oTnv EAAGda nou anacxoAnébnkav
oTNV NAPpAywyn XNHIK®OV NPoiovTwv Tnv nepiodo 2008-2012



To peyaAUTepo nocooTd (91,1%) Twv XNUIKOV Blognxaviov otnv EAAGda
anoTeAeiTal and HIkpopeoaieg enixeipnoelg (MME). Aoyw Tng d1apBpwong TNG
EANVIKNAG olkovopiag, o pOAOC Touc €ival MoAU OnuavTtikog, OedONEVOU OTI
OUMBAAAOUV ONUAvTIKA oTNV anacXxoAnon kal To AEM. H nAsioyn®ia Twv €Taipeiov
and 1o 2008 kal NETA avTIHeETWNI{oUuV ApKeTA npoBAnuara nou oxeridovral PUE TN
vopoBeaia kal TOUG Kavoviopouc nou OdIEnouv TNV XNMIKA Blopnxavia, Tnv
npooBacn o anapaiTnTa KepaAdid, aAAd kal ge To OAo kal auEavOEVO EVEPYEIAKO
KOOTOG. Adyw TNG ooBapng XpnUAaTtonioTwTIKNG Kpiong, n XNMIKN Blognxavia
ENPENE va QVTIMETWNIOEI YIa YEYAAN kKaBodIKn NOpEia Nou eNnpEAce apvnTika TNV
anacxoAnon. O KUKAOG epyaciwv Tou Topea 1o 2009 avnABe og 995 ekaT. Eupw,
onMeElwvovTag Heiwon katd 15,7% o oxeéon Me TO 2008, AdOyw TNG
XPNHATONIOTWTIKAG KpionG. H peon peTaBoAn Twv NWANCEWV ATAV €NioNG apvnTIKN
kKata 15,5%, avravakAwvTac TIC ENINTWOEIC TNG OIKOVOUIKNG Upeonc. MapdaAAnAa,
n ¢ATnon Twv nNpoiovTwv TNG XNMIKNG Blopnxaviag kabopioTnke augeca anodo Ta
AEITOUPYIKA XAPAKTNPIOTIKA TwV NEAATWV TnG. Kata Tnv nepiodo 2000-2009 o
Fevikog Aegiktng Biopnxavikng Mapaywyng peiwbnke oxedov kata 1,5%. H nio

oNMAavTIKNA NTWON ONUEIWONKE oTov KAAd0o TnG peranoinong (-2,2%).

ZUPQwva Pe Ta ortoixeia TNG EAANVIKNAG ZTaTioTikng Apxng yia 1o 2014, exel
eniTeuxOei au&non Tou OyYKoU Napaywyng kata oxedov 1% kai opiakn HEiwon Twv
€00dwv. O O0ykoG TNG XNMIKNG napaywyng 1o 2014 au&nbnke kata 0,9% oe
ouykpion MeE TO 2013, ondte onueiwoe auénon 2,2%. QoTdoo, o O€iKTNG
napaywyng NTav kata 8,6% xapnAoTepog anod autov Tou 2010 Adyw TNG NTWoNG
Tng dleTiag 2011-2012. TauTtoxpova, cUPQwva HE Ta idla OToIxXEid, 0 KUKAOG
EPYACIV TWV ETAIPEIOV TOU KAAdoUu onueiwoe opiakn peiwon 0,1%, &vavri

Meiwong 2,8% To 2013 o¢ enineda XapnAoTepa and autd Tou 2010 kata 7,2%.

Ta OUVOAIKG €000a TWV KUPIOTEPWV ETAIPEIOV Tou Topéa (90% eivar MME)
auénbnkav 1o 2016 oe 1,13 d10. Eupw kal au&nbnkav katda 52,3 ekat. Eupw (+
5%). To 44% TwvV ENIXEIPACEWVY TOU TOMEA QVTIMETWNIOAV MHEIWON TWV €000WV
Toug (44,0% TOU OUVOAOU). AUTEG oI 159 €Talpeieg €xouv ANOKAEIOTIKO 1 KUpPIO
avTIKEIJEVO TNV Napaywyn, Tn JETANoinon Kai Tn CUOKEUAOid TWV XNHIK®OV OUCIWV.
Q¢ ek TOUTOU, TO €100dNMA TougG kal dev €EapTdTal AMNOKAEIOTIKG anod Tnv

napaywyn, Tn YETANoIinon KAl Tn OUCKEUAoid TwV XNHIKWV OUCI®V.



O1 enixeIpnoeIC auTeC sixav To 2013, o€ oxeon pe To 2012, auénueéva kEPdN KaTa
26% (125,8 ekat. Eupw), nou avTioToixouoav oto 11,1% TwV CUVOAIKWYV £000WV
TouG (9,3% 10 2012).

Ta 10ia Ke@AAaia auTWV TWV EMIXEIPNOswV (669,2 £kaT. Eupw Tnv 31.12.2013)
MeiwOnkav kata 1% (-6,1 ekaT. Eupw) AOyw €kpowv PeEPIOUATWV. MapdAAnAa,
au&énoav 1o oUVoAo anacXoAoUHeVWY KepaAdiwv Toug (1,47 dio. Eupw oTO TEAOG
TOU €TOouC) KaTtd 1% (9,1 ekaT. Eupw). H avaloyia Twv 10iwv KePaAAdiwv oOTO
OUVOAIKO KEQAAQIO TWV ETAIPEIWV TOU KAGdoU peiwBnke oTo 45,5% anod 46,2% To
2012. Eniong, ol CUVOAIKEG UNMOXPEWOEIG Toug (802,8 ekaT. Eupw oTO TEAOC TOU
€TOUC) au&énbnkav kata 2% (15,3 ekaT. Eupw) (178,7 ekaTt. Eupw), napd TiIg
BpaxunpoBeopec (624,1 ekat. Eupw). Ta KukAo@opoUVvTa NEPIOUCIAKA OTOIXEIa
ATav kata 47,5% xaunAoTepa anod TIC BpaxunpoBeoPEG UNOXPEWOEIG TOUG. Ta
nayla oToIXeia evepynTiIkoU TOUG napepeivav oxedov apetaBAnta (551,3 ekart.

Eupw).

JUPQwva HPe Ta TeAeuTaia oToixeia Tou EBvikoU MAnpogopiakoU ZUCTHMATOC
'Epeuvac kal TexvoAoyiag, n akdAoubn sikdova napouacialel To Xpovodidaypauua Twv

danavwv 'Epeuvag & Avantu&ng o€ oxeon kal Je 1o AEM.

B 1.465 571 481,82
1.2 ,1%6

1341 -
y e 102 4T
7

| I I

2001 ZDOZ 2003 2004 ZODRS Z006 2007 2008 2009 2010 2011 2012 2013 2014

Aatmtaveg Epsvvag & Aamnaveg Epeuvag & Avantuing oe

AvdantuEng (os k. oxéon pe to % AEI
Evpw)
Eikova 3: Aanaveg ‘Epeuvag & Avantuing otnv EAAGda Tnv nepiodo 2001
- 2014

rfinyn: EBviko MAnpogopiako Suornua Epeuvacg kai TexvoAoyiag, 2014



H EAANGda BpiokeTal kGTw and Tov M.O. Twv 28 kpaTwv-ueAwV TN EE 6cov apopad
oTIc danaveg ‘Epeuvac & AvanTtuéng yia 1o 2014.
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Eikova 4: E&A karara&n, EE 28, 2014
rnyn: E6viko MAnpogopiakd Suotnua ‘Epeuvag kai TexvoAoyiag, 2014

SUPQWVa PE Tov akoAouBo mivaka, ol dandveg yia E & A Tou Topéa XNMIKOV
NPOIOVTWYV avTINPOOWNEUOUV To 1,66% Twv ouvoAikwv danavwv E & A 1o 2011,
0l onoieg peiwdnkav oto 1,29% pexpl To 2013, av Kal ol CUVOAIKEC danaveg E & A

yla OAouG TouG €NIXEIPNUATIKOUC TOMEIC au&nBnkav kaTta Tnv idia nepiodo.



Nivakag 1: Aandaveg E & A oTOV ENIXEIPNHATIKO TOHEA KATA OIKOVOHIKNA
dpaoTnpioTnTa (o€ ekar. Eupw)

EBvIkO eninegdo 485,86 | 458,60 | 488,69
rewpyia, dacokopia kal alisia (01-03) 1,46 : 0,96
Opuxeia kai AaTtopeia (05-09) 0,38 : 0,68
MeTanoinon (10-33) 190,58 11 175,84
EoTiaon (10-11) 16,87 -1 30,19
KaTtaokeun XnNHIK®OV npoiovrwyv (20) 16,17 ;| 12,63
MNapaywyr  Bacik®wv — QAPHAKEUTIKOV — MPOIOVTWY  Kal 60,31 | 5881
Nnapackeuaopatwy (21)

KaTaokeun npoiovTwy and KaouTooUK Kal NAACTIKwV (22) 2,13 : 2,22
Kataokeun Baoikwv JETAAwV (24) 12,64 ;| 11,01

MeTanoinuéva METAAAIKG npoiovTa, UMOAOYIOTEC,
NAEKTPOVIKA KAl ONTIKA NPOIOVTA, NAEKTPOVIKOG €EONAIOUOC,
MnxavAuata kalr  €€onAIOPOG, Pnxavokivnta oxnuarta, | 60,67 ;| 48,55
PUHMOUAKOUMEVA KAl NUIPUKMOUAKOUMEVA, Aoindg €E0NAIOHOG
hueTapopac (25-30)

AAAEC dpaoTnploTNTEC ene€epyaoiac (12.13 to 19, 23, 31-

33) 21,80 12,43
Mapoxn nNAEKTpIOPOU, QUOIKOU dgpiou, KAILATIOHOU,

UdpeuUONG, anoXETeuong, dlaxeipiong anoBANTwv  Kal 6,24 : 6,12
anokataocrtaoncg (35-39)

KaTaokeuaoTIKOG Topeag (41-43) 5,36 : 2,37
Ynnpeoieg (45-82) 279,83 : 1 300,11
Xovéplkc') Kar Alaviko sp'n(')plo. Eniokeun pnxavokivnTwv 29 86 .| 6503
OXNHUATWV KAl JOTOOIKAETWYV (45-47) / /
MeTapopd kal anobnkeuon (49-53) 0,18 : 4,42
ApaoTtnpioTnTEC diapovr) Kal unnpeoiec gayntou (55-56) .C : 0,70
TnAenikoivwvieg (58-63) 69,94 o 73,04
)ég;]pmoomovoplkéq KAl aoQaAIoTIKEG dpacTnpIOTNTEG (64- 102,46 -1 103,21
(Eggy;ss))\paﬂkéq, EMNIOTNHOVIKEG KAl TEXVIKEG OPACTNPIOTNTEG 76,83 | 5329
AIOIKNTIKEG Kal UMOOTNPIKTIKEG OPacTnPIOTNTEG NAPOXNG . . 0,42

unnpeoiwv (77-82)
Anpoaia dloiknon kal auguva (84-85) 1,20 1,30
ApaoTnpIOTNTEG OXETIKEG PE TOV TOMEA TNG Uyeiag kal Tng 036 110
KOIVWVIKNG gpyaaciac (86-88) ! !
Texveg, wuxaywyia (90-93) AAAeC dpaoTnpIOTNTEG NAPOXNG
unnpeaiwv (94-99)

Mnyn: EBviko MNMAnpopopiako ZuoTtnua 'Epeuvac kai TexvoAoyiag, 2013

0,46 0,20




O1 NnNY&G xpnuaTodoTnong yia dpaotnpioTnTeC E & A ano TIC eAAnVIKEC MME (0Aoug

TOUG ToMEic) divovTal oTnv akoAoubn €ikova.
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Source: EKT, official national R&D statistics, 2013.

Eikova 5: EAAnvVikEG MME - E&A xpnparodornon 1o 2013

Ta anoTteAéopaTta avTikatonTpilouv Tov TPOMO HE TOV omnoio cupBaivouv Ta
NPAYMATA OTOV TOMEA TWV XNHIKWV NPOIOVTWV OXETIKA PE TN XPNHATOd0TNON TNG
E & A. Ta oroixeia deixvouv OTI oI MME xpnoigonoioUv Kupiwg Tn OIKA TOUG

xpnuaTtodoTnon yia dpacTtnpioTnTeG E & A kal kaivoTopiag.

Ta déka nedia Ye ToV PEYAAUTEPO apIBUO ONUOCIEUMEVWY EPYACIWYV OE KOPUPAIo
eninedo e€ival: YNUIKA MNXavikn, OyKoAoyia, €nNIOTANN TWV  UMNOAOYIOTWY,
NAEKTPOVIKI HNXAVIKNA, XEIPOUPYIKN, MOAUMEPN, (PapuakoAoyia, €nioTAun Kai
TEXVOAOYIa TPOQiPWYV, PUAIKN KAl NEPIBAAANOVTIKEG EMIOTAMEG.

To yeyovog OTI N «XNMIKN KNXavikn» BpiokeTal ouvnBwg oTnV KOpudpn TwV
ONMOCIEUPEVWY €PYAciwV anodelkvUel OTI UNAPXEI ONUAVTIKN MNPOONTIKN YId
KAIVOTOMIa Kal avrTaywvioTikoTnTa. M’ autod kai gival noAU onuavTikd va YEQUPWOEI
TO xAaoua MeTA&U akadnuiag kal XNUIKAG Blounxaviag woTte va &enepaoTei n

OIKOVOMIKN UpEON Kal va eniTeuxboUv ol eupwnaikoi oTdoXol.



800

700

600 +

= =2 (=]
=] =] =]
w -+ =

FO0Z-000C “SdIH Joaquuny

200

100

ABojoun au e

SI|UELD ALl

Bu|Bew |EDipaw g aupipaw leapnu ‘ASo|oipes
ABojowoiua

ASojogewnays

[E2isAyd ‘Ansiwayo

ABojoaydau g ABojoin

aupipaw g AJagins [B1o "Ansiuap
sosAydolise g Awouolise
ASojojedal) g ABojosajuaoised
aouay aju i3 asuios Jagndwod
SADIN0S a1 13a3EM

Je PNy g ojuedloul Ansiwao
pajdde 'sopEwayEw

ABojouyD el g aou RS Je ap2nu

sopdo

A2 "BuaaawmBua

[EUlajul g [eaaUad aup|paw

yeay [EuopEdnioo g [Ejuatuuonaua gnd
ws|joqelaw g ASojouloopua

S0 [JELU AL W

SUDIEIIUNLWLWOD 3| 3]
[EsueyD aw ‘Bulla aulBua

ABojoiq Je|noajow g ALSIwaLyDoIq
ABojooaudd g soasqo

padde sosAyd

Adeupdios|pRnw faouaos sje|lagEw
splaty g sapoued sosAyd

[EDARUE "AgS|W Ay

JapEw pasuapuod soishyd

SLUAISAS J2|NDSEAOIPIED 7§ DB pIeD
S@0UBIDS [EIUALULIOSIALS
Aseundos|pgynuw 'soisAyd

ABojouyoal g aduaos pooy

Aoewseyd g ASojoocew.eyd

aouaps JawAjod

Adadins

JUoPala g E3oa)a "BuliaauiBua
spoiygaw g Adoayy'esuans Jaindwo
AB0|ooun

E2wayo ‘BusaauBua

opo

Ao api

EVOV EPYACIOV HE UYN

0G ONMOOCIEUHE

Api1Op

Eikova 6

10

o

avaopmwyv, ava EPEUVNTIKO NE

i MIa oagng ikdva yia TNV KaivoTopia otnv EAAGdQ,

Mpokeigévou va dnuioupynde

1a

H nAsioyno

iac.

UEI NEPIGAOTEPO OTNV OPYAvVWon Kal TNV EUNOPIKN KAlvoToWia napd

idn KaivoToi

NOoUWE Ta d1aPopa &i

AET

U onUavTiKO va HE

A
TwV MME gnevd

€ivail no

f

oou
UTEPOG OTNV

wV. To anoTéAeopa €€nyeital and T

01ad1kaaol

oTNV KalvoTopia npoiovTwy Kal

A

€4G TwWV UMNPECI®V €ival o Peya

(o Tou

NG olkovoiag

TNG €AANVIK
EAAGOQ).

10



_ Kawotopa mpoidovta 19,51 %

Kawotépes Stadicacieg 23,58 %

KawoTtopia ot opyédvwon 30,24 %
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Eikova 4: KaivoTOpEG ENIXEIPNOEIG ava TUNO KAIVOTOHIAG, CUHP®WVA HE
TNV é¢peuva TnG EKT & EAZTAT, ‘Epeuva KaivoTopiag oTiG eAANVIKEG

ENIXEIPAOEIG TA Tpia Xpovia 2010-2012

'Onw¢ (paiveral anod Ta anoTeAéoparta, Kata Tnv Tpietia 2010-2012, 10 52,31% Twv

EAANVIKOV ETAIPEI®V PAiVETAI va NApAyel KAIVOTOUA AnoTEAEOUATA O TOUAAXIOTOV

€vav ano Toucg napandavw TUNoug KalvoTopiac. H nAgiovoTnTa TwV €NIXEIPHOEWV

gival NpwTonopIakn OTo HWAPKETIVYK (36,79%) kal Tnv opyavwon (30,24%). To

25,58% TwvV €TAIpEIWV avanTtuUoOesl KaAlvoTOUeG Oladikaoieg, evw To 19,51%

avanTtuooel KalvoToua npoiovTa, €ite ayada €iTe unnpeaoiec.
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2. H xkaivoTopia oTa vEa npoiovTa Kal ol NPOONTIKEG TOUG

H dopur Tou XNUIKOU TOMEA Kal TNG EAANVIKAG OIKOVOMIag yevikd, nailel onuavTiko
pOAO OTNV KalvoTodia Twv npoidvTwv. O BacIKEG TACEIC TNG KAIVOTOMIAG Twv

nNPOoIOVTWYV €ivat:

e Navo-uAikd

e 2UvOEeTA UAIKA

e BloxnuIKa XNMHIKa

e MoAUpEPN Kal pNTIVEC

e YAIKG OUOKEUAOIAG

e YAIKG YIa TNV EVEPYEIAKA anodoon TwV KTIpiwv
e MnaTapieg 10vTwVv AIBiou

e [pOoiOVTA YIO AVAVEWOCIKN EVEPYEIQ Kal anoBnkeuon avpaka
e Mp0oidVTA YIa EVAAAAKTIKN EVEPYEIQ

e XnUIKa npoiovTa enegepyaaiag vepou

e AypoOTIKA NpoiovTa

e OapUaKeUTIKA NPOIOVTA

e BioTexvoAoOyYIka NpoiovTa

e KaAAuvTika

e AyponpoiovTa

O1 npoava@epOUEVEG TAOEIG KAIVOTOMIAC ouvdEovTal UE TNV €OVIKI OTPATNYIKN YIdA
TNV KalvoTopia kal Tnv €&g1dikeuon. H npoonTikn €ival va evioxuBei n eEwoTpePela
TNG OIKOVOWMIacg, va evioxuBouv ol enevduoelg Kal va dnuioupynbolv VEEC BEDEIQ
€PYAOiag yIa VEOUG ENIOTAMOVEG MEIWVOVTAG TNV andoTaon oTnv Katata&én PeTagu

Tng EAAGDaG kal Tou peoou d6pou TnG EE 0Gov agopd Tnv KaivoTopia.
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3. AnaitoUHeveG OeEI0TNTEC YIA KAIVOTOMIA HE EHgaoch
oTnv avantuén twv MME

O1 oNUavTIKOTEPEG DEEIOTNTEC NOU anaiTei o KAAdo¢ TNG XNMIKAG Blopnxaviag ano
TOUGC VEOUG MNXavikoUG Kal  EMIOTAHOVEG OUYKEVTPWONKAV HECW  €VOG
EpWTNUATOAOYiOU MNou MoIpdoTNKE METAEU Twv HEA®WV TNG EAAnvVIkAG ‘Evwong
XnNUIKwV Blopnxaviov aAAd kai GAAwV Blopnxaviwv Kal eNIXEIpHoEwyY Nou dev gival
MEAN TOU OwMATEIOU. ZUVOAIKA, TO EpWTNHATOAOYIO OTAABNKE O NEPITOOTEPEG ANO
94 eTaipeie¢ Tou KAAdou. H ouAAeyuévn nAnpogopia npoépxerar and 21
ENIXEIPNOEIG NOU anacxoAoUvTal os dIAPOPOUG TOMEIG TNG XNMIKAG Blounxaviag
onwg: EnikaAUweig kar peiavia, MepiBaillovTikn Alaxeipion, Bioktova, Ainaouara,
Biounxavikad Aépia, Oikodopikd YAIka, [oAupepry, KaAAuvTtika, ®dopeig

MaoTonoinong, xnNUIKa ene€epyaaoiag vepou.

Ta anoTeAéopaTa TnNG €peuvac ouvowilovTal oTa akoAouBba ypapnuaTta (EexwpioTa

YPA@NUATa yia Pnxavikoug Kal ENIOTHHOVEG):

e AE€&10TNTEG UYWPIOTNG ONHACIAG YIA VEOUG HNXAVIKOUG:
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e TEVTE NIO ONHAVTIKEG ENICTNHOVIKEG Kal TEXVIKEG SEEIOTNTEG YIa VEOUG

HNXavikoug:

® Process Design / Process control
and optimization/Plant
design/Cost engineering/Basic-
detail engineering

® Health, safety and
environment/Environmental -
1% sustainable chemistry (including

.

LCA)

= Operational Excellence (Lean,
Six Sigma, etc ;)/Plant operation
(incl. Plant maintenance)

= Scale up from lab scale to
large scale production/Polymer
chemistry/Organic
chemistry/Inorganic
chemistry/Material
engineering/Nanotechnology/C
atalysis

m Other (Toxicology,
pharmacokinetics/Formulation
engineering/Photochemistry
Electrochemistry/Industrial
biotechnology)
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e TEVTE NIO ONHAVTIKEG ENICTNHOVIKEG KAl TEXVIKEG SEEIOTNTEG YIa VEOUG
ENICTAHOVEG

® Inorganic chemistry/Organic
chemistry/Polymer
chemistry/Materials
chemistry/Material
engineering/Formulation
chemistry/Electrochemistry

® Analytical chemistry (incl.
Spectroscopic techniques)

= Product development

= Environmental - sustainable
chemistry (including LCA)/Health,
safety and environment

m Toxicology, pharmacokinetics

AnoTteAéopara:
v' 01 anaiToUPeveg deEIOTNTEC YIA TOUG PNXAVIKOUG ENIKEVTPWVOVTAl KUPIWG OTN

gnxavik  Twv  diadikaociwv  (oxediaopog  OlEpyaciwyv,  EAEYXOG  Kdl
BeATioTonoinon TnG diadikaaoiag, K.An.). Ta upnuarta yia Ti¢ 5 onuavTIKOTEPEG
0e&l0TNTEC €ival O NAApPn OUPQWVIa HPE Ta MNPonyoUHEVA OCWPEEUTIKA
anoTeEAEOUATA YIA TOUG PINXAVIKOUG.

v' 01 anaitoUpeveg Oe€€IOTNTEC YIA TOUG EMIOTAMOVEG BewpouvTal AQUTEC MNOU
oxeTiovTal ge Tn XnMeia (MoAupepn, avopyavn XnNUEia kair xnueia uAikwv). H

XNHUEIQ NOAUNEPWV KAl YEVIKA N XNMEIa €ival n nio onuavTikn Jd€€10TNTA Nou
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anarroUv ol Blodnxavieg and Toug ENICTAMOVEG YIA TNV €MITUXI EKTEAEON TWV

KabnNkKOVTWV ToUG.

Ta anoTeAEOPATA TNG EPEUVAG OXETIKA ME TIC EMNIXEIPNMATIKEG OEEIOTNTEC TWV

MEAAOVTIKQV  UNXAVIKWV KAl €nioThPOVwY  ouvowifovtal oTa akoAouba

ypapnuara:

o Enmixeipnuartikeég SeEI0TNTEG ViIA VEOUG HNXAVIKOUG:

OB MNWHBWMO WO
EEEEEEEER
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° EnmiyxeipnuaTtikec Se€10TNTEC ViAd VEOUC HnYavikouc:

O =N W B UG~ 00 WO

AnoTteAéopuara:

v' O1 ynxavikoi Ba npenel va €xouv €va Peyailo eUPog dIENIOTAHOVIKWY OEEIOTATWY
nou KupaivovTal and Tnv avdanTu&n piag snixeipnong héExpl de€I0TNTEC NAVW
OTO HAPKETIVYK.

v' Tevikd, ol gnxavikoi €ival unetBuvol o PyeyaAUuTepo Baduo yia Tn PETATPONN
Miac 10éag o Biwoiun ayopd.

v 01 0e&I0TNTEC dlaxeipiong NoIOTNTAG Kal avanTu&ng Kiag enixeipnong ivail e€ioou
ONMAVTIKEG YIa TOUG HNXavIKoUg.

v' H diaxeipion noidoTnTag €ival pia Baoikn d€€10TNTA Nou ol Blopnxavieg anarouv

ano €vav véo enioTrpova.
Ta anoTeAéopaTa TNG £PEUVAC OXETIKA HE TIC MPOOWNIKEG Je&IOTNTEC TWV

MEAAOVTIKWV  HPNXAVIKWV Kal  €nioTnUOvVwY  ouvowilovTtal ota akoAouba

diaypapuara:
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NpoownikEG SeEIOTNTEG VIA VEOUG UNXAVIKOUG:
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e MNpoocwnikeg SeEIOTNTEC VIA VEOUC ENIOTAUOVEC

Ok MNMWEBELO - GWO

AnoTteAéouara:

v 01 0egloTnTeg enikoivwviag, e€niAuong npoPANuATWY KAl N IKAvoTnTa
ave€ApTNTNG €pyaciag eivar ol nio onpavTikég OeEIOTNTEG Kal yia Tig dUo
MEAETWHEVEC NEPINTWOEIG.

v' H 1kavoTnTa eniTuxoU¢ cuvepyaoiag €ival (WTIKNG onuaciac yia TNV €niTeuén
KAIVOTOMI®OV UWnAoU €NIOTAMOVIKOU Kal TEXVOAOYIKOU €Minédou Kdl yid Tnv
npowBnaon TNG KalvoTopiag oTnv eupwnaikn Biognxavia.

v Kal ol gnxavikoi Kai ol ENIOTAPOVEG NPENEl va ENKEVTPWOOUV O dIAPOPETIKEG
NPoownikEG OeEIOTNTEG YyIA va @QEPOUV €I MEPAG AMOTEAECUATIKA TO
JIENIOTNHOVIKO TOUG £pYO.

v' H eniAuon npoBANpATWV Kal ol de€I0TNTEC €nikoIvwVviag BewpoUvTal KPIoIPEG
yla TOUG KNXAavIKoUc, NPOKEINEVOU va npowBnBouv 10€EC KAIVOTOMIAG.
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4. TpExouod Karaoraon oTrnv eknaidsuon

>Tnv EAAGOa, n anoktnon nTuxiou oTn XnUIKn Mnxavikn anaitei nNeEVTAETEIG
onoud&G (e d1aTpIBN Kal NpakTIkA aoknon). To idlo 1IoXUEl Kal yIa TIG TPEIG ZXOAEG
Xnuikwv Mnxavikwv otnv EAAGda (ABnva, Oeooalovikn, Martpa). O EBvIkOG
Opyaviopog MoTtonoinong MpoodvTwyv kal EnayyeApaTikoUu MpooavaToAiopou
(E.O.MN.N.N.) oupgnepiAauBavel To NTuxio Mnxavikng orto 6o Eninedo MpocovTtwy,
av kar n nAsioyn@ia TwV UpwNAikwv navenioTnuUiov avayvwpilel To NTuxio TnG

Mnxavikng anod To EAANvIkO MoAuTexveio we Master.

H peydAn npokAnon oTn ouyxpovn eknaidsucn TnG XnuIKAG Mnxavikng €ivai o
@oITNTAGC va katavonoel pia diadikacia and To HOPIaKO €WC TO PAKPOOKOMIKO
eninedo. O nupnvac Tou npoypauuaTog onoudwv XnuUIKWV —Mnxavikwv
nepiAapBavel: Epappoopeva pabnuatikd, 10olUyia palacg kai eVEPYEIAS, (PUOIKN Kal
I0I0TNTEC AEPIWYV, UYPWV KAl OTEPEWV, MNXAVIKN PEUCTWYV, UETAPOPA BepUOTNTACG
Kal padag, Bepuoduvapikn, KIVNTIKN XNHIKOV KAl BIOAOYIK@WV avTIOpACEwV Kabwg
Kal Bgpata onwG o oxedlaopog jiac diadikaociag, n  npooappoyn Kal n

BeATioTOMNOINON.

O1 €knaideuTIKOi OTOXOl TWV MNPOYPANHATWV ONoudwvV TwV ZXOAWV XNHIKWV

Mnxavikwv otnv EAAGda €xouv Ta akdAouba XapakTnpIoTIKa:

v IkavoTnTa avayvwpiong, dlatunwong  Kal - €niAuonGg  PNXavikwv
NPORANHATWV.

v IkavoTnTa oxedlacuou kal dIeEaywyng neipapdTwy, avaluon kKai epunveia
NEIPAPATIKWV HETPNOEWV

v' AuvaTtoTtnTa e€@appoyng oUVOETWV HPadnuaTIKOV YVWOEWV, QUOIKNAG,
xnNMeiag, BioAoyiag kal unxavikng, XpnoidonoIwvTag Kal avantuooovTag TIG
0e&IOTNTEC TOUG OTIG I0IAITEPEG ANAITACEIC €vOG €pyou, avalnTwvTag
ONMIOUPYIKEG / KAIVOTONEG AUCEIG O TEXVIKA NMPoBAnuara.

v' IkavoTnTa oxedIaopoU EVOC OUCTHHATOC, 0TO OUVOAO TOU KAl TWV ENIPNEPOUC
OUOTATIKWV TOU, N WIag diadikaaoiag yia Tnv KAAuwn €I0IKWV avaykwyv, dAAd

KAl pEAAIOTIKWV EIDIKWV NEPIOPIOHWY, ONWG
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v' AuvatdTNTa AMOTEAEOPATIKNG CUMUETOXNC OE OMADEC KAl AMOTEAEONATIKN
enikoIvwvia.
v' Katavénon Tng enayyeAPaTikng kal nBikng ubuvng kal Tng Xpnong Tng

yvV@wonc npog 0peA0C TNG KOIVOTNTAC, TNG KOIVWwViag, TS Xwpac.

Ta MeranTtuxiakd Mabnuata nou npoo@epovTal anod TIGC ZXOAEC XNUIKWV

MnNxavikwv f JE ouveEPyaoia HE AAAEC OXOAEG €ival:
e Emotiun kai Mnxavikn YAIKwvV
¢ YnoAoyloTikr) Mnxavikn MpooTtacia Mvnueiwv, Xwpwv Kal ZUYKPOTNHATWV

e JuoTApata AuTtopaTiopyoU Athens Merantuxiakd Mpoypappa ortn Aloiknon

Enmixeipnoswv

e Mapaywyn kal Jdlaxeipion evépyelag, npooTacia Mvnueiwv, TOonobBeoiwv Kal
OUMNAEYHATWV

e MepiBaAAov kal Avantuén

e MaBnuaTikn MovTteAonoinon oTIG ZUyXpoVveg TexvoAoyieg kal OIKovouIiKa
e Eknaideuon Xnueiag kal Neeg EknaideuTikeg TexvoAoyieg

e MeTanTuxiakd padnua orn Biopgnxavikn diaxeipion

EmnAgov, undpxouv nevte ZxoAeEG Xnuikwv otnv EAAGda (A6nva, Marpaq,
Iwavviva, ©sooalovikn kal HpdkAegio). Zkonog Twv TUNHATWY €ival n katapTion
EMNIOTNUOVWY, IKAVWV VA PEPIMVOUV YIa TN MEAETN Kal TNV €peuva TnG dOMNG, TNG

ouvBeong Kal TWV PHETACXNMATIOUWY TNG OPYAVIKAG Kal avopyavng UANG.

Ta peTanTuyxiaka N SIaTHNUATIKA JETANTUXIAKA dINAwPaTa odnyouv OTO AVTIOTOIXO
dinAwpa peTanTuxiakng €idikeuong Pe eAaxioTn dldpkela 17 pnvwv. MeTa tnv
andékTnon Tou peTantuxiakoU OIMAwMPATOC €I0IKEUONG, O (POITNTAC MNopei va

npoxwpnoel otnv unoBoAn didakTopikng d1aTpIRNG.

H @oitnon otn Xnueia yiveral oe Teéooepa Xpovia onoudwv He 8 €Eaunva

(oupnepiAapBavopevng TnG diaTpIBnc) nou odnyouv oTo AinAwpa. Kabe xpovo Ta

22



pHalnuarta di1dadokovTal o dUo €EAunva Kai ol €EETACEIC NpaypaTonoiouvTal TPEIC
(POPEC TO XPOVO. ZTO aVAAUTIKO NPOYPANHA UNAPXOUV UNOXPEWTIKA Kal Jaénuarta
eniAoync. MoAAG and Ta UNOXPEWTIKA 1) HaBruaTa snmAoync cuvodelovTal ano TnV

NPAKTIKN €EAOKNON TWV QOITNTWV OTA EPYACTNPIA, TA OMOoid €ival UNOXPEWTIKA.

Kata tn didpkela Twv onoudwyv otn Xnueia, o goITNTAG anokTda Jia onuavTikn Baon
YVWOEWV, MOouU AdUBAVETAI HPE TN OUYKEVTPWON TWV AVAYKAIOV BewpnTIKWV
0€dOMEVWYV TNG E€MIOTAMNG TNG XNMeiag (dopn TnG UANG, avaAuon, ouveeon,
napaywyrn) o€ €pyacTnpIaKEG TEXVIKEG, KABWC Kal NOAAG OToIXEia TEXVOAOYIKNG
yvwonc. 'Evag xnUIKOG META TNV ano@oiTnon Tou €EEIDIKEVUETAlI OTOUC TOMEIG NMou
ouvOEovTal AUECA PE T MEAANOVTIKA TOU €nayyeApaTikn otadiodpopia f Kal Ta

NPOCWNIKA TOU €vOIAPEPOVTA.

Ta Merantuxiakd Mabnuarta nou npoo@epovTal and TIC ZXO0AEC Xnueiag i anod

ouvepyaaoia pe aAha oxoAeia sivai:

e To TuNuaTikd MeTanTtuxiako Mpoypaupa oTtn Xnueia

e To MetanTtuxiako Mpoypaupa "Eniotnun NMoAupepwv”

e To MetanTtuxiako Mpoypapua "Eknaideuon ortn Xnueia - Neeg TexvoAoyieg

AidackaAiag"

e To MetanTtuylakd Mpoypappa "Xnuikn AvaAuon - MoioTikdg 'EAgyxog"

e To MetanTtuxiako Mpoypauua "BioAoyikn ZUvBeon kal ol EQappoyeG TnG oTn
Xnuikn Blopnxavia"

e To MetanTtuxiako Mpoypaupa ornv "KatadAuon ol Eqpappoyeg Tng"

e To AiaTunuatikd MeTtanTtuyiakd Mpoypaupa "Qkeavoypagia - Alaxeipion

©aAdoaoiou MepiBdAAovTog" ouvToviopevo and To Tunua MewAoyiag

e To AiaTunuaTikd MeTtantuxiakd Mpoypappa "KAivikn Bioxnueia - Mopiakn

AlayvwoTikn", cuvToviopévo and 1o Tunua BioAoyiag
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5. YnooTnpi§n TmV eVOIAPEPOHEVWV (POPEMV HE Baon TIG
anaiToUHeVEG OeEIOTNTEG NOU EvTonioTnKav

Kata tn didpkela Twv onoudwv, NpoBAENOVTAl APKETEG EMIOKEWEIC POITNTWV OE
BaoikoUc Biounxavikouc kAadouc (eTaipeiec / MME), npokeigévou va evIoXUBei n
KAIVOTONOC TpIToBAduia eknaidsuon Twv €nmoTnUovwy. O PBIONNXAVIKOC TOHEAC
OUMUETEXEI €miong oTn XPNUaTodoTnon diIa@opwV EMNIOTNHOVIKWV KOIVOVIKOV
ekdnAwoeswv kal dpaotnplotnTwy (N.X. Bpadid epsuvnTwyv 2014 kai 2015. TEAog,
€va Bacikd MEPOC TOU TPEXOVTOC MPOYPAHUHATOC onoudwv XnUIKWV Mnxavikov,

anoteAoUV €niong ol NPAKTIKEG aoknong (2 unRveg, npoypappa onoudwv SCE).

H a&loAdynon Twv ZxoAwv Xnuikwv Mnxavikwv Tng EAAGdag pe Baon tn digbvn
kaTtaTta&n "QS - Top Universities / World University Ranking" yia Ta TeAeuTaia Tpia
xpovia (2012-2014) diaknpu&e Tn d1EBVN avayvwpion TwV CGXOAEiwv, Ta onoia
ouykaTaAéyovTal oTIG 150 KaAUTeEPEG OXOAEC XNUIKWV MNXaviKwV NayKoouiwg Kai

METAELU TwV 50 kaAUTEpwV Eupwnaikwv IXoAwv.

H katataén Twv d1apopwv oxoAwv BacifeTal oe TEGOePIG deikTeG (akadnuaikn
@nun, duvatoTnTa anacxoAnong, ONUOCIEUPEVEG Epyaaieg, avapopeg h-index). Ol
npwTtol 2 deikTeg, (Me BapuTtnTa 40% kai 30% avTioToixa) npoodiopifovTal Je Baon
€va Peyalo OyKo epwTnUaToAoyiwv nou poipalovral o€ akadnuaikoug KUKAOUG Kal
enixelpnoeic avriotoixa. O 30¢ kal 4o¢ deiktng (15% BapuTnTa 0 KaBevag),
npocodiopifovtal PBAcEl AVTIKEIMEVIKWV KpITNpiwv nou kabopifovral ano TIg

ouvenkeg TnG BIBAIoypapIkng Baong dedopevwy Scopus.

H ZxoAn Xnuikwv Mnxavikwv Tou EMI &ekivhoe npdopata Tn diadikaacia
avapaduiong Tou npoypdauuaTog onoudwv (o1 IXOAEC XNUIKWV MnXavikwv Tng
©eooalovikng kal Tng MaTtpag avabewpnaoav npdopaTa Ta avaAuTika npoypdpuaTa
onoudwv TOUG), ME TNV unooTnpiEn Tou 2uvleopou EAANVIKOV XnUIKwV
Blopnxaviov (HACI) kai TnG EAAnvikn ‘Evwon Xnuikwv Mnxavikov (HACE). To
Xpovodiaypappua nou opioTnKe anod TNV €NITPONN MNPONTUXIAKWY MPOYPANHATWV
onoudwVv Yid TO VEO NpOypapua onoudwv AVAPEVETAl va €yKpIOEl yia TNV VEd

akadnuaikn xpovia 2017/2018.

To HACE ouvepyadleral oTeva HE TIG ZXO0AEC XNHIKWV Mnxavikwv Kal €10IKOTEPA HE

TN Zx0AnN Xnuikwv Mnxavikwv Tou EMM (Adyw Tou yeyovoTog OTI 01 NEPICOOTEPOI
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and Toug XNMIKoUG pnxavikoug Jouv kal epyadovral otnv ATTIKR), NAapEXOVTAg
ENAYYEANATIKN KATAPTION YIA VEOUG enayyeAuaTiec and Tnv dnoyn TwV VEWV
01adIKaoIWV, VEWV KAIVOTOPWV NPoiovTwy, XNUIKNG vouoBeaiag, nepiBAAAOVTIK®OV
NPOTUNWYV UYEIag kal acpaeiag, diaxeipiong Epywv, VOUoBETiac nepi NVEUUATIKWY

I0IOKTNOIWV K.AM.

To TexvoAoyikd kar MoAmioTikd [MMdapko Aaupiou (LTCP), eival €va owpa
EMNIOTNMOVIKNG €PEUVAG, €KNaAideuong kal noAImiopou. Idpubnke ortn B€on TNG
naAiag FaAAiknc Etaipeiag MetaAAegiov Tou Aaupiou (Compagnie Francaise des
Mines du Laurium) 10 1992, w¢ anoTeAeopa TNG NpwToBouAiag nou avéAlaBe To
EBvikd MeTodBio MoAuTtexveio. To LTCP oTtoxeUel oTn ocUvOE0oN TNG ENICTAMOVIKNAG
KAl TEXVOAOYIKAG €peuvac nou OleEayeral otnv ABrnva He TIC avdayKeg kal Ta
evOIaPEPOVTA TOU ENIXEIPNMATIKOU KOOWOU. Znuepa, To LTCP eival ouoiaoTika To
Hovadiko TexvoAoyiko MNapko oTnv ATTIKR, TO ornoio €I0IKEUETAI GE TOUEIG - KAEIOIA
TNG ouyxpovng TeXvoAoyiag, Onwc n TeXvoAoyia TnNG NANPOQPOPIKAG, Ol
TNAENIKOIVWVIEG, N POMMOTIKN, N TeExVoAoyia Aeilep, n NepIBaAAAOVTIKN TExVOAoyia,

n evepyeia, n vaunnyikn Blopnxavia, Navo-0opEG K.AM.

H Movada Kaivotopiac kai EmixeipnuaTikdtnTac TOU EBVIKOU MeTOdBIoU
MoAuTexveiou, Ba dnuIoUpyNOEl ENioNG €va veo Npoypappa yia Tnv npowbnon Tng
EMNIXEIPNHATIKOTNTAC TWV POITNTWV HECW TWV VEWV EMIXEIPAOEWV KAl TWV spin-offs

kaTta 1o 2017.
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6. AI0IKNTIKEG npa&eig kal xpovodiaypapupa yia TRV
EPAPHOYN EVOG VEOU NPOYPAHHATOC ONOUd®V

'Onwg €xel NON avagepbei, To véo Npoypaupa onoudwv yia Tn ZX0ANR XnUIKwV
Mnxavikwv Tou EMNM BpiokeTal o€ eEEAIEN KAl avapeveTal va eykpiBei ano To 2017.
H apuoddia eniTponn yia To VEO Npoypapua onoudwv cuvepydalsTal OTEVA PE TOV
EAANVIKO ZUAAOYO XnuIKWV Mnxavikwv kdl Tov EAANVIKO ZUVOEoPO XNHIKWV
Biopunxaviov. Kata Tn JIGpKEId TOU TPEXOVTOC £TOUC Oa npayparonoinéouv
OPKETEC OUVEDPIACEIC TNG EMITPOMNNG MPONTUXIAKWY MPOYPAUNATWV CNoudwv
(oupnepIAaUBAVONEVWY KAl TWV EEWTEPIKWV POPEWV ONWC Ol OXETIKEC EVWOEIC),
NPOKEIYEVOU va oploTIkonoinBei To oxedio npoOTAONG yid TO VEO nNpoypappa
onoudwv nou Ba siocaxBei oTn Fevikn ZuveAeuon TNG ZXOARG, N onoia Ba AABel Tig

TEAIKEG ano@Aceic.

Ta Baocikd eunodia yia TNV KAlvoTodia TwV Mpoypauhatwy onoudwv yia Tnv

TpIToBaduIa eknaideuon eivai:

e YnoxpnuatodoTnon Tng TpIToBABuIag eknaideuong and To kpdaTtoG. lMa
napdadeiyha, Ta KpaTika KepaAaia €xouv HeIwBei nepioodTepo ano 80% and To
2010 via TIG ZXOAEC XNHIKWV Mnxavikwyv!

e 'EAAEIYN enikolvwviag HeTa&U navenioTnuiwv kal Blopnxaviac.

e T[leplopiopoi and TO KPATOG OTNV NpOCANWn VEWV KaAdBNynTwv Kal
gpeuvnTikoU  npoownikoU yia Ta Onuocia navemoTnuia  Adyw NG
XPNHATONIOTWTIKAG Kpiong.

e MavenioTnuiakda evooyevr NPoBANUATA OXETIKA HE TN CUPHOPPWON HE Ta
oTpatnyika oxedia, Je TNV apvnon Tng diadikaciag a&loAdynong KAn.

e Aev uNApXouv VOMIKA N OI0IKNTIKA €UNOdIa yid TNV KAIVOTOMia Twv

NPOYPANHATWY GNoUdwV.
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Annex I - Questionnaire

Interviewee and company information

Please complete the table below

Name

Job title

Company

Country

Address

Telephone number

E-mail

Role

[] Global

[ ] European

] Local

If local, please specify country

Please indicate in the table below which sub-sectors of the chemical industry you will be providing

information about.

Chemical sub-sectors

Activity

1. Petrochemicals

2. Polymers

2.1 Plastics

2.2 Synthetic rubber

2.3 Man-made fibres

2.4 Biomass-based

3. Basic inorganics

3.1 Industrial gases

3.2 Fertilizers

3.3 Other inorganics

4. Specialty chemicals

4.1 Dyes &pigments,

4.2 Crop protection

4.3 Paints & inks

4.4 Auxiliaries for industry

4.5 Oleo chemicals, organic acids, amino acids

5. Consumer chemicals

6. Pharmaceuticals

Other [Please Specify]

Please indicate which percentage of the total turnover of your company is spent on Research &

Development & Innovation.
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Percentage of annual turnover spent on R&D&lI

. %

Scientific and technical skills of future Engineers and Scientists

This section of the interview focuses on the scientific and technical skills which will gain importance to
drive innovation in 2015 - 2025 for Scientists and Engineers. The answers provided should relate to
the importance of the skills in the future (i.e. 2015 and beyond) and not based on the current situation.

The table below provides an overview of selected skill categories for chemical engineers and

scientists.

2.1 Please indicate which of these skills are likely to be of critical importance for engineers and
scientists to support innovation in your sub-sector(s) of the chemical industry using the following

scale of 0 to 2 with:

- 0: being not important
- 1: skill set is desirable
- 2: skill set is essential

2.2 After you completed the rating (2.1), please indicate which will be the 5 most important scientific
and technical skills for engineers and scientists for your sub-sectors in 2015 and beyond. Please
rank them in order of importance (1 = most important) and provide a reason or comment.

2. SCIENTIFIC AND TECHNICAL
SKILLS SETS

2.2Five most important

2.1 skill Set
skills
Rating 0 -2 .
{1= most important)
Engineers | Scientists | Engineers | Scientists

Comments

Inorganic chemistry

Organic chemistry

Polymer chemistry

Formulation chemistry

Solid-State chemistry

Materials chemistry (including corrosion)

Industrial (white) biotechnology

Biochemistry

Catalysis

Biocatalysis

Computational chemistry and modelling (incl.
Structure and property relationships,

theoretical chemistry, quantum chemistry)

Metabolic engineering / Modelling

Analytical chemistry (incl. Spectroscopic
techniques)

Interface chemistry
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2. SCIENTIFIC AND TECHNICAL
SKILLS SETS

2.2 Five most important

2.1 Skill Set
i skills
Rating 0 -2 .
(1= most important)
Engineers | Scientists | Engineers | Scientists

Comments

Electrachemistry

Photochemistry

Supramolecular chemistry

MNanotechnology

Particle Science & technology

Reaction engineering

Biochemical engineering

Formulation engineering (incl. Emulsification)

Material engineering

Catalytic process design

Membrane technology

Separation and purification technologies

Advanced fluids dynamics (incl.  Fluid
dynamics, micro fluidics, computational fluid
dynamics (CFD))

Process design

Process control and optimization

Process intensification

Process modelling and simulation

Process Analytical Technology (PAT)

Process Systems Engineering

Process instrumentation, automation & IT

Scale up from lab scale to large scale
production

Plant operation (incl. Plant maintenance)

Plant design

Basic/detail engineering

Equipment design

Product development

Production logistics

Cost engineering

Operational Excellence (Lean, Six Sigma,
etc;)

29



2.2 Five most important

2.1 Skill Set .
2. SCIENTIFIC AND TECHNICAL . SKilis
Rating 0 -2 . Comments
SKILLS SETS {1= most |mp°rtan1]
Engineers | Scientists | Engineers | Scientists
Environmental / sustainable chemistry
(including LCA")

Health, safety and environment

Safety engineering (process safety and risk

assessment)

Toxicology, pharmacokinetics

Other [Please Specify]

Business skills of future engineers and scientists

Business skills include competencies in areas such as Finance, Intellectual Property Law, Regulatory
Affairs, Supply Chain Management, Business Development, Cost Optimization, etc.

The table below provides an overview of the business skills.

3.1 Please indicate which of these business skills are likely to be of critical importance for engineers
and scientists to support innovation in your sub-sector(s) of the chemical industry using the
following scale of 0 to 2 with:

- 0: being not important
- 1: skill set is desirable
- 2: skill set is essential

3.2 After you completed the rating, please indicate which will the 5 most important business skills be
for engineers and scientists for your sub-sectors in 2015 and beyond. Please rank them in order
of importance (1 = most important) and provide a reason or comment.

3. BUSINESS SKILLS

3.2 Five most important

3.1 Skill Set
skills Comments
Rating 0 -2 .
(1= most important)
Engineers | Scientists Engineers | Scientists

Intellectual Property Law

Regulatory Affairs

Quality Management

Supply Chain Management

Understanding suppliers
customers

&

1
LCA = Life Cycle Assessment

30



3.2 Five most important
3.1 skill Set

3. BUSINESS SKILLS Rating 0 -2

skills Comments
(1= most important)

Engineers | Scientists Engineers | Scientists

Business Development skills

Marketing skills

Scenario  planning  (trend
setting / spotting)

Strategic & visionary
management skills

Project Management skills

Cost Optimization

Business Process
Optimization

Financial skills

Innovation Management Skills

Other [Please Specify]

Personal skills of future engineers and scientists

This section of the survey focuses on the personal skills for Scientists and Engineers which will gain
importance in 2015 and beyond. It is important to answer the questions from a future perspective (i.e.
2015 and beyond) and not based on the current situation.

Intrapersonal and interpersonal skills determine a person's ability to excel or at least fit in a particular
social structure, such as a project team, partnerships, etc. These skills include competencies in areas
such as communication, leadership ability, conflict resolution, decision making, self-motivation, self-
discipline, persuasion, etc.

The table below provides an overview of selected intrapersonal and interpersonal skills. Which of
these skills are likely to be of critical importance, for continued innovation in 2015 and beyond in your
sub-sector(s) of the chemical industry?

4.1 Please indicate which of these personal skills are likely to be of critical importance for engineers
and scientists to support innovation in your sub-sector(s) of the chemical industry using the
following scale of 0 to 2 with: a scale of 0 to 2 with:

- 0: being not important
- 1: skill set is desirable
- 2: skill set is essential

4.2 After you completed the rating, please indicate which will the 5 most important business skills be

for engineers and scientists for your sub-sectors in 2015 and beyond. Please rank them in order
of importance (1 = most important) and provide a reason or comment.
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4. PERSONAL SKILLS

3.2Five most important

3.1 Skill Set
skills Comments
Rating 0 -2 .
(1= most important)
Engineers | Scientists Engineers | Scientists

Communication skills (verbal /
written)

Negotiation skills

Language / intercultural skills

Networking skills

Influencing skills

Creative thinking skills

Problem solving skills
(analytical, reasoning)

Decision making skills

Ability to work independently
(self management)

Teamwork

Coaching skills

Leadership skills

Organizational skills

Other [Please Specify]

Suggestions for skills improvement

This section of the survey is related to the importance of the educational curricula in 2015 and beyond.

Higher educational curricula

Please provide at least 3 suggestions on what universities or other higher educational institutions

could do to ensure chemical science and engineering graduates will be able to contribute effectively to

improve innovation in your sub-sectors

Suggestions can refer to:

- the relative importance or required balance of the different skills sets (scientific and technical,

business, personal),

- and/or the needs for additional subjects that should be included in science and engineering,

science degree courses.

Please rank your suggestions in order of importance (1 = most important)
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Suggestions for scientists Suggestions for engineers

Suggestions Ranking (1 = most | Suggestions Ranking (1 = most
important) important)

Life Long Learning Programmes

Please provide at least 3 suggestions regarding the content of life long learning programmes for
updating the skills set of Scientists and Engineers in your sub-sector(s).

Please rank your suggestions in order of importance (1 = most important).

Suggestions for scientists Suggestions for engineers
Suggestions Ranking (1 = most | Suggestions Ranking (1 = most
important) important)

Additional comments

Are there any other skills issues with regard to improving innovation in your sub-sector(s) of
the industry that we have not addressed?

Additional Comments:
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