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ABSTRACT

Universities have shown a strong desire to commercialize researches and innovations. As a result,
they are increasingly weaning themselves from public budgets. Commercialization has become the
gateway for privatization, but the improper selection of commercialization strategies often results in
the elimination of resources and time. The correct evaluation and ranking of strategies for the best
resources is essential for the competitive performance of a university. The hybrid SWOT and Fuzzy AHP
maodel adopted in this study provides a clear categorization of these university strategies. The first and
relevant criteria as well as sub-criteria are identified using SWOT analysis. Fuzzy AHP tool is then used
to evaluate and rank the internal and external factors that affect competition in Iranian universities.
Based on the IE matrix, the growth and the process of building strategies are important priorities when
considering commercializing. The results of this study revealed that academic startups, joint technology,
joint research laboratories, strategic alliances, recruiting pundit and contracting with industry are the
best strategies for Iranian universities.

KEYWORDS
Knowledge; Innovation; Commercialization; Strategy; FAHP approach; SWOT matrix.

RESUMEN
Las universidades han mostrado un fuerte deseo de comercializar investigaciones e innovacion.
Como resultado de esto, cada vez mas buscan depender menos de los presupuestos publicos. La
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comercializacion se ha convertido en la entrada a la privatizacion, sin embargo, la seleccion incorrecta de las
estrategias de comercializacion con frecuencia resulta en la eliminacion de recursos y tiempo. La correcta eva-
luacién y ranking de estrategias para los mejores recursos es esencial para el desempefio competitivo de una
universidad. El hibrido entre el DOFA y el modelo proceso de anélisis jerarquico difuso (Fuzzy AHP) adoptado en
este estudio, provee una categorizacion clara de las estrategias de estas universidades. Los criterios principales
y relevantes, al igual que los subcriterios, son identificados utilizando el andlisis DOFA. La herramienta Fuzzy AHP
se utiliza luego para evaluar y valorar los factores internos y externos que afectan la competencia en las univer-
sidades de Iran. Teniendo como base la matriz IE, el crecimiento y el proceso de construccion de las estrategias
son prioridades cuando se tiene en cuenta la comercializacion. Los resultados de este estudio revelan que los
emprendimientos académicos, la tecnologia conjunta, los laboratorios de investigacion conjunta, las alianzas
estratégicas, los expertos en reclutamiento y las contrataciones con la industria son las mejores estrategias
para las universidades iranies.

PALABRAS CLAVE
Conocimiento; innovacion; comercializacion; estrategia; enfoque AHP; matriz DOFA.

INTRODUCTION
Knowledge and innovation has a direct impact on an economy, especially in fast-
growing new startup companies. Knowledge workers are the key towards gaining
competitive advantage for innovative organizations (Gonzalez-Perez & Leonard,
2013). Factors such as globalization, along with other factors, have fundamentally
changed the relationship between industry and universities.
This is part of a general trend towards the rapid development of knowledge
markets. Currently, national policies are focused on the relation between industry
players and university. The aim is to facilitate the improvement of entrepreneurship
in fast-growing industries (The Organization for Economic Co-operation and
Development (OECD), 2002). Hence, universities are considered as important
actors in the knowledge-based economy. And the commercialization of research
in universities, the innovations that originate from the research and development
are considered as important factors for the economic stability of countries (Arora,
2003). Innovation often results in entrepreneurship as new ventures are created
(Khajeheian, 2013) and by allowing firms to survive and compete in turbulent
markets (Khajeheian, 2016a,b). Innovation also emanates from knowledge and
creativity expected to be fostered in universities. The change in the universities’
role from a knowledge producer to an entity that commercializes knowledge, has
led to an increase in innovative activities in the past two decades. But despite
the importance of innovation; little attention has been paid to the successful
commercialization of university research in developing countries especially in Iran
EZbthbibbbiShibs bbbbh dhbbbh &bMbMETMELLMbEE Sbibd bbbbh dbbbidhbis) @With &
th &b b bl bbbbibibbd & bbbi b4 4 boHALMh & h &t dbd bt bbbMAE dbh1 bbb t 1 bA8ELS
th tdbdt & h &t & h bbddt 1 bABEEGBAL & bibi b4 bbt 1 bbMt &t b44E &8 h bdh bbdt B EbLMAT b4
1 bbbddt 1 bboBbLS & bibi bh dbt 1 boebt 4dd 1 bdddt h &dbdt h & h &ddh & h 1bh bibdbi bbt 1 bbb
boi bbihbbbbbibbbihibbt Hbdt h GMMAAA bbbl bbbbet 1 bOMSLMLM08) dbh bibibibE
bbbl bbbt t bt 1 bbd bk h bl bbLMHLLMEL 1 bo Mt dt bboMith &t Mbbibit & bbh bbidb & bb
16 bbbl bbt dhdlt dbt bbi bdh bbb bbA bMb1 bbbk t 1 bl
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bh bbBt h idddt bbobbibbi bbbbbbbbd bibh bbdi bbbbbbibt | bbbbibbbd b bibi b4 &bt 1 bbé
bt bt bbi bbdbbh bbbl & b blt bbbbbi bbbbbbb bt bbbbb bkt dbt h bbabbdt i bb&Gh ot &i bbt h &b
bbbibbl bt bt it bbbMbdr h blhdd & bibi b bt 1 bbb MLLGAE 1 bt i b bihi bk t 1 bbb
bbbd 1bh bibbbabt i bOLM bét it bt 1 bbLE HHLEYS

RESEARCH BACKGROUND
Ubi bbdbi t 1 bbdbdbd bbdbddi bbMbbdbd 1 bbbt Mbdbdobibl bl bbt Hbbdibibbibbbbt & bbb
Mbbbbbdb b Mbbbbdhbb44S] bbbibbbs) dbh bbtbibibbbhl bbbbbibblt h bébbbibbibbdb
bl b1 b h bBLLAMBALL bbt ik bbh bbA1 bbb h 1 bh BHbLHAMLLEMLMEE bbohobbbd 1 b
bt 141t 1 bbAEMAS bébbit bbibbbBRALELLLMELEENLELEHI0,) BShE bbibbbbibh bbb
bo4 bbbdt h bt &b1 boMI t 1 bdth AbbeAELAL MAME St h bbbbd & bhi bE bt 1 bEEbAELLMN H4E
ddbd b 408G h b8 441 bobLLBHALLL BHLLMELEE bobbbt 1 648 &4 h LALLM bt &
b&i boot & bbb bdbl dbt 1 bbdE bbibbibbibbbbhihbidbdi bbbl t 1 bbdbhd bl bbbt bditbihd &b
th bbhbbbihbd bbt Bidbbi bt b bbbbbt 1 bHEERLEL bobbbAVAEEBLLEG bMhibbbbbbEbhbe) &

Ubi bbdhi t 1 bbbbbbbd bbi bbblbbbbi bbt bbh bbihbbbt dbbbibeh bbt 1 &1 t 1 bbb bbbl bbbb
hbbbbolbh bbbbbbbbbd bbihbbbibbibi t & bbt bbbbbibt bbt 1 bbbbibbbi bbb t bbb bbibbbdb
th bbbbbbibbd bbt bbibbbbt dhébbbbibibt 1 bbdbbt & bbbét h &k bbbt dbébdbdt h 4bbb1 bbbk t &
bt bbbt h &bl bbd h bbbiboi b1 4 t bbbdt h bdbbi bbki t bbb BbabboLLLS 1 bAEL bHbLLALL b
biidhhi bbblibbbbbd 1 boMSHIRM bbb dRELLT h bl bbt 1 bbb bt bbbl Hbbdbdbt dh tt &:/bbi &
bbb/bbbbt /bbbbt &b d) &b bbbbilr h b& bbbbbbb bibbb & bbhi bl &bt 1 bbéh bbbibba &b béhéb
th bbb bbdhihdhod Hbt bbbbd b h b&d &bt 1 &bt 1 bbMHHRY bbt 1 bokhi bt Bbbbbdbt 1 bbdhbddd
bhi bbt 1 bbbobbobbdh h bLLEYLLLGELH L bbdbLEO) &

Mbbbdbbbbibh bibd bbbMtt &b bt bk bBELLLE h SBALLLE Bibbs & bdbi &E &bt 1 SO &L
1 bdt bbobBIMLAMA088) Bhbbbbbd t Bbk h Sibbt 1 bOBHHAL & bALMLLE t 48 & b&d bt bt 1 bbb
bbibbh bbb b bt Sbbdbi bbb ikbibbb Mbibbbbbibh 1 bh Mbbbdk bk h béhbbhd 1 bbbébbt h bl h &b
bbt 1 bbbibbbbbdd bbth bibbbdi bodbedi bbbt h bbdd bdbbd bbt bibt bbbbbbbbdt bbdbbt bbb
1 bbbbdt i bhdbbd bbbl bbb h bboht tbilibdho) Lbibbbit bbbAbAbt 1 bAMAALLI t1bboek h &b
bbé & bhbi &b &bt 1 bbebMb A1 bAM t bikbbbedbh dbh bbbbbbbbbbd & bibi b8 bt 1 bbdbbdibbbE &b
bbb bodbbh bbLLbe bGLLMIt &h b tbhbbbibh &bibE GGAMLAAI &1 HAGAt bbt & bh t bl AbLA bé
bbbibbd 1 4 bbt 1 bb4 bd h bbb bbdbh 1 bbb TGS bobi bbdh BEES bbbibt Biliibbbbd) &
bhbihbbbbl bbibbh7) Hhbbbbbitbd & bbb bE bbt 1 bbdhbl h bbbbbibi bbbk bbb 1 bbi bbb
bibt bbh bbMbALt &b blbobbbbibbt bbb bbb h bbebd & bbb bh bbt 1 bbb b bbbAAS 1 &b
thdbbibh bbbhbt bbh Sbihbbbt tbbbibbbbibbbbbbbbd bbdbi bbd bbbbbbbbbibh bbbbt bt b
tRE NG & bébhbdbt i &b@bddAssociation of University Technology Mbbbd béd & U M) &
bbdbdh h bbbit hilihbbo) dihihobobhil bbh boMAbE LbbothEE & bh bbh bbb 444 bobid
b &t h bhbdhidbibbibh bbbl bl biLMAAI 4bd bbt dbh 1 bh Hbbbh bl SiMEEEL Bbbibi bbd
bih bhbbbbE bbb bbERE Nb & bbhbibt 1 bbdbbhs) Bhbbh bbbl tbbbibdh &k h SN b
t bbb bbb bbb dbi bbbbbh bbibbbl bbbt 1 bbbkbbbd | bbihbd bhi bbt 1 bbibbbbebh & h &t &
bbbl bbddt BoBbbihibdt Ghbbbdbh & dét it bt boBLLBAI bhibitibblith &h &&dd & bdbi &l
bhdt bbbihihbbE bibbbbbt BUTMELLEE) &bbbh So&ELH MbobibbibE Ebhi bbki t bdt bé
1hbbat 4k bk h bHbGLE B bt bbbbt 1 bbbt b bbbl Thibbt bt bibbbbMibhdi bbt i bbbiboh &
bbhbbbbt 1 bbbMhibo bodh t bdbA1 bbbk t HHLLLGMNL GAbELALLMh BHLLELLLE S bt b
bhé bbbl bbl bbh LbMbbE MbboMMETNALLELLET b4bE bbbt bibibbbdbt h bilbbobdi bibdt bbb



I . I

| ADMINISTER

Mike Friedrichsen - Hadi Zarea - Amin Tayebi - Fatemeh Asadi Saeed Abad
Competitive strategies of knowledge and innovation commercialization: a unified swot and fuzzy ahp approach

bhbihi ffodbht Bt bdbh & h blhE bbt bbbt bl bt &L LMELELE bbbh &L4H 6L & bbb

Hhb8) & bbtiddt h bt &t bdh SoMELL LbbML bbbbbbh bébh bbA bbdt &b bbh 1dh bbbbbdhb
th bbb bbh bbibbh bbb bébdh bt 1 bhdt bbbt bbt h bbbt &i bbbbolbbibbbbbai t bbbifadt 1 bbb
t dhbdb i bbi bbd bk h bibdbbbt bAlL b6 & bibi bE bt | bbMt dbt bHLLELMBIY bibibbE bbb
bhbibt 1 bbbdbbbbBoMEHIHLGT bbt | bOdbAE LhbbibAE GAE t bbAAAt Bik bbh Sb&AEE &4 h &b
b bibbt ESHEEMOOSH bbb LBt bibdbbbd) &

bodh Lodhbbit bbbbbbikhbbobobdbobl t bbbl &t & 44t 1 o4 bbboA & dbd bbt bt &dlt h &t &
bhbhihiht bbbbébbt h &t h dbbdh bbbt i dit bbbt bibbbbit h bbbbbhd bt i bbabMbLLI t bl
bbbobibd bt 1 bbbbibbbbodd | bbbbbbbbl bibbbbbibbd bbt & bobbbbibbi bbbbbbbbd i bid
$Sh bbi dbibbbENGSSEbELOHS bbbibEANE bh t dbbic) dbh 1 bibibbbbbd bl TG LbA6LMAY
bbh bibbbtbet biboiibet bbb h bbbbt bbAbAGAGY 1 biibet bbbibibd h bibAOAELE bbt b&
bbd bi bbdb b bihd blbbbh bbidhbbh —& bibdb bt 1 bdb & bd bbb bbb bbebAAEST Hbkh b
bhbd) & dhbbbt 1 bbb bbit &b b bb1 bbdi t b &t &t bod Hdt i bbB bbd HiE i bt bib bbi bbb
1 hotitdtidbddibbdodbbdoli bbbbibbMhobbbbd bbbt it bl h bbb h &4 bbt i bodh bbb
bhhdbt bibdid h bb doh bbbedh 16h &idBoBLS & bibi 4l LbEBIBEGE bt bbb bibAt bibd
bidhhh b bibi bl bt 1 GAMRAt h bbéb il bbLAMLLATT bbbELLLE) &

Ubi bbéhi t i bbdh bbbith &b bsbdbt tbobobobi thét bobbd & bibi bE bbbbboA Hbbbbbbbbih
bobbdd i bibbbibbibdh bbE bk h bk bbbbLLGHHLBAI bbbk t | bbk SEhALEE bE HHALALLLLL &
bbbbhi dhi bbbbadt h &i Mbiebibbbbbt bt h GABALE b bibi b &bt i bbdh bbbbobbd bbbbbd b
bt bb bbb h bihd bbt i bt 1 GEMHLGT bbt 1 boM o SbALMME BhbisHb bt dhbi bbbbe1 Mt &
bbb h) dhh bibdbdt | dbibbLY dbbdd | bbi bEBHLLLE BbLAMAMET bbbk t 1 bbth bbiibbbbe
&t bbb bbbibbbobibbbbad i bibibobbabebbod i bh t bibbELE bbbEAEL bbb dbbh bbbt bt
bbb78h bbbbdbbbiRbh bbbdbbds) &b b bboMLAT dobbbddth bb &t h bt ST bbb t 1 bbdbisd
Hhebbdbith dhebbibd bl tobbo & bbbi bl & boMGLLLLMLMA botbi h &b &i bibh bibbbALY
bhh bbbidhd &t h béi b GebbAibAIAT | bLbILLLLS & bibi bd dbt i bh Lkt dht bbodbh bébibebE
th béb dbbt bidhd b bbbbb bbbbbbbdi bét h 1 bbbt bbb4 bt h bbdbéh sbibd | bbbbbbb ikt bbb
bt bbbt bb1bobt 1 b SbAL GLLMAL 4o St 111 bbb &t bt bb1 bbb Mdbh & bbbi bh bbt 1 4G
bh bodi bibdb bt 1 bbdh bbbbbibbt bbb bdblabd t bt 1 bbbbbedebt bbobbbbbbiqbbt i t bt i bbb
bbbl bt i boBLLLLS bt h SLMH G46h HELH 44 & LIBLLS

bbb b bbb b bt 1 bbE bbi bOULELELG GBELHM h WoBH & bbEt dbt b1 bM4t h LEHELRE
bl bhbdi boBMLt bibbt bbb Ao bit LG BEt bl oM ALLMLY bbt bbb BEBEqb it 1 bbd
W)l bt bihbibobbibbds bbt dbibibt bl bbbl b bbabt dbhd &it i bHbELA SebITAL GoAMEE )BbEL
bhd i bbbt h bbbbit bt bbi bbbk bbbbbhdt BVALLLELMALLLLLLLLL bbbh ABbLLLES] bbbE
bbhEWE bh t Gbbodb it t bdh bhebeAL)EMA h bl bbbt bbbbobobbAt &b bbt & bbbk bbbibb
idé h bbb & bibi bl bbt i GbLbEHEAEAEN &/6h bbbdbebAMA h &bl bh t bt bt h b boAGA 1 bk b
bbbt h bbibds bbbGHSI bbbibbLEWE bh t dbbic)dbh bl bbbét bk bbibh bbbbd bibifedk h b
bbb bhbbdt bbh bi bbibbbi &t dbbbE bdbbbh b oM LMLt dbbdt didbbd | bbdbAbt h bikdhéd &b
bbb dbdd bbt dibt bbbt oMb ibb bl bbbbhibibobodh bbbbbbd d h bbi bobbt bbb bt bt &b
b bi bt bi bbb bbith 1 6B h st bbt BBt Bobbdot h dbdd h dBbd & it b dbt b i b bdbd
i bbbibbod b4 h bdbbe bbbbE bobbbbd BVEbELLMLLLLMLLM bobh LEbLEL & h bbbh &
th bk béh elbiBEi bbbbi boBEMLE bbt HbbbUbbbbh & bbh boMLLHRE BhbOMbLI bbb bt &
th bibbbdi bodibbt bibibé h i blbbihobed bbt & bl h &t dbét h bbb i bbb &1 bl bbobEbEALt &
bh i @bbbddbt i 468 dMEY & bibi bd bbt i dbBE h b6 bbh S0&LLEH bELMLLET bl ERLLE)H
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St bbbddbod bbbbbbbbibbdd bot bbi bodbbbbbobot i bt bbAH bbb dibt bbb bbbbah bbdd
bbbbbibibbbbbbibbdh bbbbbbibbbbt bbbibblibi & bbibbb bbt bbbt bbt bbbét blbbbbd
bobbi bibddbd 1 bk t bbdh bibbbibdabit bi dét h dbdt bit S&EME Bbbds) B bbit 1 bbodbE
i bhbobibbbbbd bbt 48 HoMELBLLE oL bl bbb Sbbeh Hbh h M bLLLLHHLLLMA bit &b
bbb bbbbbihbi bbEbbbihbi bbBbiibbit & bt bbibbil bbb bb)Bibbbibbt 1 bbbbbit h &b
8 bh t bbibét h bbb bbhibbbbbEhE bbt Bbbbbobibth bbbbbibi & bAbEE)bhqbI thb bbt &
Hhibh bbi bhot h GobbebLi dt 4ot 44bbLLMAEAt h bbt bbh &&MELAIRAt h GiEbebbbAE b4 &
bbb7db bbbakhbih bibibdd bobh BHbbbobENbM LALLM bbt h bébdt dbt bbb
bibbhd & bibi b4 bbt 1 HA4 bbALLLLEMAT bhét h Skt bkt bbbhbt bibAMRALIth & h bebALMLH
bodbt bbdbbbbi bbibbabi tbbbbbibbat h bbkbdd bbb ot t bébbboebAAES Ot BeLELLLLE
Yét 1 bbb bt iEbbEs) kb E h 1 blbt bt bhedk h 4 oAbt GoAE bqbi dh bk h bl bEbLALEALL &
bbbbbt 1 bhdbds h bdt bét boBELHI bbbk h bMi bh t b SBLE & bébi bl bbt 1 bEBELBLL LB
th & bdh bbdbbds bibd h 1 &bl 4 LhOLEED SEHALRELH oL AL HhE &MYt | bbb Mt &
bidbb o) Bk bt bibbibbbbibbd bbt dt h b bbbdbt bk bit Holbibbibbd dibbd bité
bbd bipbudbih id/h biibbdi bbdhibbbbt dbh b4 bbbbet bbh bt MhoMbME bbbt b & h &b
bobbihhd bbt thithd & h bbbbdh & h b ibbibibdk h bt bobbMith & dbbbI bbbt bibod
bbt bbt i bibibo Ml bbMbEE bbb bl bbbl M bibibbbAbEEYSt | bbbt Mhitlbbis)d
bbb bbodh bot Bt bét boMoMbt &b bbbd h SMbL BeMELELI Hbh bBL bba h bBbbLLt & b
th &6 bibdt i bbibbi bt dbh bébibdei bhibibd bidbd bt ik i & bbb L BALLLLLEMLE b
i hobbbi bbi & bbbt &i & bebbbd bbt &i bobobibeh bobbdds bibbidbbth boBbLLes i bbbbLE
bbHEYAL 1 bbb bt &AL B dbt dbht HMAMT 1 bbéh 1 bbbl bbMALLMEMt & h 1 bkt bb4E
1 6J61 bt bbbt bbbbbbd bbbt bt bbi bbbl bbbbbdbbbbbt bbb bbéb bbbboébobbl bbbl b
bobbbdd bibbbit i bobibobbt GAEYEt i bbb &t HAbEEC)Ebh bibbh & bibi bh bbt i bAML bt bbb
bbb bbbbs tEbEt 4BE & bb BB h tHbs L4LLBMHI & bEHRLA bbbbdh 1 Hebeh &
th it bbothd bbh bhibdi bbibbbbibbd bt #h bbbet Hi bbEAGS bot it i bbbt i bit i bddbddd
bidbbh bdhbbbit bbit 4ib s tHbbES)MIE 1 b bt bd h bibbt i b bibbd & bébi bl bbt 1 b4d
bt dbt bbbipbbbbbbibbd h b8 bbbt b bbbbibobbMbbih i M dbbbodd 44 bbbdt & 14 b
bobibbbb bbbl bh bbbibbA bbbbbbbbbt b bbboibbh h blhbbi bk 68 bbi b 1 bb& h &b
bhd & bibi blihbbi dbdi Gt b h & SbbbAt 1 HHBNESEHO09)b

bh &b & &i b bbét bbibdd 1 bbbt i bbb bbb tbbbbibh bibbidbth b bbb b&h thbbbish &
bhé & bibi bl bt 1 bbMEMI bbb ibs bbt dibbt & bbbibbbbed i bbihh bibbbbbbbibbhd Mbbbb
bbb b bbb bt dhbdd 1 bhi bbbiht dbbd it dibbbbobbbbbbiiBblbs)Bbh dhbh bibbbidihbh b
Abbi &i &t bobibbei bbidi t &b dbbbed bbt biddt bb SIS bbd thddid bbb B00s)BibbbEbM
Whbbbh bbb i iabbibit dbbbdt i &i ot b bbb bbbbbbdt 1 bit 1 bbbih & ddbo5)BbLE bibl
bi fibdbbabd bbt & bbbdi bbbt & o bbt 1 &i &t bb bbb bbbbdd 1 bb & dhé INbLLLL LS b1 dbbbe
bbbiShithh bbt Bhbbb)d h bbihbbbdbh bt i bbt i bbbl h bbbbi bbdhi t bdt bdbbd b bdbi bh bbé
& bbbbdbibd bbb Vb bibide db65)b b bbdd db bb bdbt bt 1 bbbi bt bbbt bt bbbl b8
bbi bbb t bMbbobbbbLLGLHLLEE bbt bibbAAA tHLLHE bbbt i bbbt | boME h bibdbbeb
bhbibd bhi tibbiddt h ddbbdl bbbbibbht dlibddbai bbidi t bbb fTdbbt Hbbbbibbithil dbbit dbd
bit 1 &i bt bbb dbbbbed i bidbbibibbbL Y dibbbb bl Mbibibidbh GbMbad h bibdi bbbk t &b
t bbbbbit & h bbbbbd bbbbbbbbbibt bbbkt h bd & HobTHAT dbt bbb Mbbbbbb1 bt bbdbbs
boi bbdbi t bd b& bbh LoHALE HOLLME bELINA bbt Bh AbEH ML MMM MULLLLMN biH)MLE &
th ébd & bibi b bt 1 bbBHLE ENGOLLGEGT BilbLLMEELS bé BoLE ibELOG)E
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STRATEGIES FOR COMMERCIALIZATION OF UNIVERSITY RESEARCHES
bh bbbbbbhibbbbbbidbbbbibh bt bbdt bt h bbbbd & bdbi b bbt 1 bbbbibibibbith bbdh bbb
bobbbbbbdbith bth bbi bodbbebbi bobet bbt i bodh bbb 4oL LM bbbbbt &4 oMM bt &
bbbt b bboobA bobbbobbbet dbt bbi bb oM L8N biBAbEh bbibbbAAL bR GbHAM
bbe8)dbE h bibbbodbdt it BbEGEEh bbibbo b LML bLLMDMELELLRY & "EREGES
bodbbibt i bbibbA)E bt dhbbobbibbboba bi bt dbt bbi bbbk dbh bbMbbE Lbbbibilbh bbbd
i bbihbbbtd bbbbi boBbbobbAbt 1 bbdbst 1 bit 1 bddt bbh b1 bbibbbbi &t bbobBhi & bbibbb b bbb
b oo bbbl bl bbilbbih bbbbbibbibh BbbHLI bH bt bibh bbbbdbLLE bt i bbbibbLE
bird ihidd bbb & i bbbl & t 1 bbb bAAST bhblbs LM bbbs bbEbGET)MI b1 bbbl Hbbihdh
bt bt bbi bbd bt &M bhbA bbMbEAL bbt HHbI bt Mbdbbibh Hbbt HlbbBht bl bbLMALMALLAL 1 &b
bhd bbbl bbd bdt h il bbbt 1 bHETA1 bbbhi t 1 bbBiMA 1 bbbb8ME & h 1 bBibALALM ALbL LS
th bdbihéi bi dbbbibidbdr bbh oo bibbb bt bbb bibibbbbbbdbbbiblit i bbdh i bblhith &
bt bbbt dbdh bMhbidid bilbbd b bt bbb bbbiBbLLLL i bbbt h GbbBLLLMES bt &
& bihbit Gilihs &5)E bbbl fiadbht &t dbt 41 bbb B oM obba b thédibilbbbbdbh Hibb &
bbibbdbi t i bblt b bbbdt ddbh bbb oM GLME bbb bbibMAAT bbik t b bbbt | bbidbibt | bbb
bidhbi bbdhi t bbtbi bobITbbed bbb bbdbbbt dbbt i bbbbith & bbbdt tbdt bbbbbobot bibbbdidh &
bhhobha bhbbbi bhdki t bbbibibibbibbt bbi bobat Mhbbbbobbba dh 1 bEbeb bt | bobibbbidh &
thbhh bbi bbddi bt 1 bbb BBLEEh bbbbGLELEHG LBMI bt bbbbLLELt | dbbI bbdbibhdbh &
bhbdbobbibhd bbt dibi bt bbobbMES bbt dbbibdd bbt SBibdbAMEh bbOLLLBLL b bbbbALLES
t ddh bbdhbbibbibbibil bbbbit biHRALbUEL boLEAY | WELEYT b8bLLEEL &b iNNEER)E
bib®i bi bbbBbo & bibi b4 bt 1 OBt dbt bbi bbb bt b b Bt bbbl B h bbb LoBbELB GGG
bbb bbi blbt dbt bbi bASHELI biht bt bbi béd boMbLM A bt i boMELI bi bod h i dHi bbbALS
t bk h bibbd bbbi bbdbbbd h bitbeh bt i bolbHbEI bk t blbbi bITEHLS bobi bidibh bihobbLLE
bt dht bbi bbd boihbbEbt t bbb bEBLLBLELLLELS | bokBLLS bibth bELMH bt bbb 4 bbb
bithdbbbdt bl bbbt db MOt bl h bbbedbd bMAY bt BB dbdhi t b ibbAet 448 44 h &b
i bbbdt d bddddt bbb bbd bt 1 bbMEHG] bbb t 4MMbMALLME b8 bbbt bibbt bl bdbi bbb
bbi bbihi t b ihibbbbibi b& h bl bbbht 4 bibbat bidhi bt Hbbbbibh Hbbbdbt bdbdhith & bbbkt dbé
bhit bidbhdbbd bbt bihidei bt Bbbbbith BLOBALLMBES bbt Bb&t blbobEMLL bbt BEHI bt &
t bbh dbdbbihbihdh bibbibdd bbt Mibihbbbhdht 1 44 ith & bbbt Mibbit bAbALE bbi Gt &b
bibi bbb t bl hibbbbibibt & bbbh bbbbt LbibbbMEI bk t b

Ubi bddhi t i bbdh bbddbt h bbbt dht bbi dbbibibddd & bdbi dlt dobdb 1 bbi boAbALELE bbb
1 hebbbitibbd bbbbd b bbbi b bbibbibibbbd bbbbbibbbbt i bbbbbbiqbbh bbbbbi bbt i &t b
bhdh bbbt t dhét 1 bbd bbbt bbebEME bd h bibbbEbbLLLY bibboMGLLLE | it h Hhddd
1bbbet f bbb h dhbbh & h bBEbSI bl bbBMLE bbb bibdh b8 bbh &1 boibbbbLH bdb bbb & b
bbb NG Hhs 6S)ERGS bbbt BiibbEOBELE dbihbbii fThibdt Mt bt bbi bbld bbh bbihbsd
t dbboibidhe b1 bbikit1obEhh 168 HoMLAE h 8Lt 1 GOGMAT HHITHAL ob1 oM oL 44
bbbt i bbedhobbibbbbdt h bdosd bbt i HHLBLH bUMLEDI bt Bhibdd bbt bbb MALALILh Bbbe
bhbbbihbh bbt &b Bodh bbi dbdth biddd bibibdd GobLE bbbt bobMLML LA b1 bbdt h b bh t &
t bbbbbit h bii bt bibdt bodbbdbb bl bbb bbbk t 1 bodi bbbbbbd bdbi dbddt dbt bbbebLA bbb
bbbbdbbt i bbb bbbibbi dbdki t i bbb b LH bbLbbbe L) HBLb LMY b &b
bibbb oMbt tht bbi bblbh Bkt BebbdA bodbbbed h &héd bbh b1 bd &8 h i bh BB LML
bbbl bibib i et Mith dbd & bbb bibddbbdbh bbibdb:ibbbbbbibe dbbbbith BhbbebE 1 bbd
bbb boBibboGbt i bit i dh)BooEr bk 1 OGBS B B h d8bLLLLB LS boMELLE h Hhib
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bhbbi bibdh bbh bbi bb bibAbEE bbebt i bbdbH bbbbt bobibbL bbddb h i dh dbibibdibd b
thbdd i bbthbbdbadi t GERELS bilibbih bbibbLEYLLtEL)MhEbMI bbbibbbibt h bbb
bhdhhbibt 1 bbdbbbbibh BbbMbbbibd bbt B bbb b MIMLMEM bt bibbt bl b bH bd
bbbbb 1 blbbd bbbi bblt bbh bi bbikbb e oM bibdb bt 1 bbibbbh bbbbibeAEh 14 bbb Hbbd
bobbbbbiib bbb bh hbbdh thhdb | bbi 664 Lbbe Libblbbb1 bbbd bbt GENI BbbHER! bbb
bhbohbbt bbbboihbb0)bbedi bobet h bobbod Bbbobt dbbbibdbit dbt bbi bbdi bt b4bi bh t &
bbt bbbdi bbibihbbE bbt | bhblbbb bbb ihibbbbblibbt bbt bdh bbb bboEbbbb L i bibbd bbbbd
thidbith @ith @bbei boH Sbb b dbitheh bl bbb ddi booMbLS & boMLLbbLLLMLLE
bbbh bbbedds bhbbbbd

i ddbidi bbihobeibbd h bibdd & bibi b6 bt | bbMALET bbdhi t dibbbdbibh th bbMbbd & h &d
bbbbibb b bbt hipiibd tdbh idh dibd bt bibbbbibh & dbbbibidbit i bit i bAESHE bl bbbh bbb
bibdibdh dilh 1 Bt h GebBAbE bibdh GLLLAE GBNVH bh t BbbBLLt t BELHEHLL boblbd
bbb & bdbi b bt 1 bht dht bbi bbthibebbibh dhbbibbdhi bi bbbH bt bbb bibbAH bbb b
b béh bbibh bbbh bbb bibbbe & bbbl bh bbt 1 bbbht dbt bbi bbbbibbE bbbdi bodbbi bbbki t b
bat bbt bt h bédhéh bt 1 bbobibbb bbb bbb bbbbibbhi bhdhi t bbb ebiTedds bbbi bblbh b
1 bthéh bl bt bbi boh bbbbbbibbbobl | boUbE bbbt i Bbblbibbihb] bbbl t bbb ibbbb b
51 bbbibit bodlhbbba)Bo bbi blbdh bihd bbh &b b bibdbt dbh boMbbbt bbb bibibi bbbbbh
bbbt 1 boMAEL Gt &t 1 bbE SbHdbA h bHl4b HHHEEL BHLAEE Ot & h 1 b4 bbbk bbbt & h dhééh &
1 bibdh biibbe & b1 bbt i boMMLLELLLELLEh ded bbh &1 bbibbA &t bbobBbbEALYE &t 1 bbMbEGS
bhbb bbbt | bbbbdbbibbdbh bibi bBSI bbdibdd bbb bbbd bbBALET)EE bh SBNIGLLLLLLE
Whish ddbd)bbi bi bbbt h bbi bibdb bbb dbh bbi db bbbibddd & bbb b bt 1 4o bt bét h dhbd
bot bbbl bl h bodd bbdhbobl h Glpdat 4 bbt 1444 & h b& LBHLDUHLMLL & bdbi A4 bt 1 bbME
t bdh bbdbbbEboi i bi bot i bbE bii bt BHobLiLMLLMELLLE bt 1 bHEH bEbLAI t bibbO LM bbe
Hhbb) bt bbbl bbbbbH bbbt bbULES GHbLAE Gibe bMh bbh &bi b bHA bt bidt | OB
bhdbdd i bk bbh bbMbbLE hbbibEE 64 h LHBL B LLBEHY

Table 1: Formal and informal mechanisms for commercialization of academic research.

Mechanism Definition
Research with funding A contract in which the university receives funding for research.
The copyright Legal rights to use the intellectual property of university.

Employment of students Employing university students, especially those who work in
¢ sponsored projects.
The new concept which is based on academic research or

SO ol university license.

Chance Fortune

Source: Bercovitz and Feldmann, 2006.
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St bbi bbbibbbdbi bbdt h bdbbbdi t bdbMb et bl bbbbbobbbALLLLLLELLI b4 & bibdt h &t &
Wi bt hobt bébibbhi bobbbblbdi bbbbbibbbihi bt 4 dbt i bhdbbh bbb bbibihih bbbt Mt bhi bbb
bt bbh bbbt thbbihibbat b bbbbbbs bobi bbbbbbabbbdh bt bbdbbdi bt i bbAKIST bbb
Whihd bbbbbbbdi bbdbbbbs)bbbbed tbbhi dbbbbibbd bbt bbbt & bbbobo1 bbdk t 1 bibbbd
bl bt bdbdd bbbl bbihibd h b ot & & b bbt @h bLLMIHME h GHbE & bdbi b bt 1 oMM h &b
bbi bbdhi t b8 bt bbbt boMLLY SHH bUREGEL)E b bbbHE h GBELt I bOBHBES Bbbt bbb
bbb bbbbbbiibbbbbbibbihdi bbiki t bibibbibh bébth GbbMbbbbMebbLAI bibi bl dbh bbMELE
t dhbddbih b& h bdbAt & & b8 AbbLLAES bbbl t bt GIbGLESh bbbdbLLLEST bbAID A S bibiE
bboANE dh t Bbb7)dbt bbbt bodbibbbl b bbbd bOBLL B bRITHGY bbbl bbh bbidebLY
bhhi bbdbd Bohbbbbbt & bbt 1 bbbE b& h bBibht 1 boBMBAL & bbh bOMAAMELEGEE bbb1 bbb
Hhbdhd bbdhi boBhEAKT bbbilbbL)E

RESEARCH METHOD

bh bbbt i bbdlt dhét bibBiBLMt GobH &b bt Mt 4bd 61 LOMBEBNGD bbdLLT &b bhEbE b
Wit bbbh i t bt bibdbb bbb ihbbbibt & h bbdbk SHbAMAEt bk h bé BVLGBLELL bbdbE bt bl
bbd bbibbibbl bt bbboibL bbbt bibbiibat bibbihe dbibbi bhLMIBALGLLt bbLibbbbLh bbb

i bbibeh) Bbbibbbbbt i bbbt h bbbt bbb bbbobo b bbbaqbblt i bbbA &bit h &t éh &bbbbébbés

i bt bébbibbbbbt bibbllibbt bbbt bhit bbdkbd & t bbbt bbb i bbbl b bbdibbt bbdbbE
bidt 4 bbt bhdbd HOLMAMLLLT MbboH bl 4408 it & h &1 HbA1 41 bOGMALMLLLAM 1 HEMALLL &
it bibdb XbOREH & b &b bobbdk b bbb bbdbobbet bobbbibbbbbht bblkhd dqbbdt i bbbbi b

boddt bt h b it dtibbd ddtid bbbbodhi bt bbbbibith Mbbboit & bibbbbbat i bbd bt bkl bd &8
bbb bi bh bobiei bb& h bHGi bbbt 1 boBM h 4B & EBith EWE & h sEbbsbesh & béd
bbb & bbbt bb bt 1 bbHbbbAt dbbt bt Sht bbi bokikhd & h bbbt bbbt biHAME bt & bibbbMbLE

bt dht bbi bbddbé & bbobbb Mt ddt h bi dbb &l bh t 1 bbbbBbALEL SAAESWE bbb & bbbbbbeE

bt dbt bbi bbb bbbbed bbt bb bbobE bbbd bobbet h GbiHELE I bbbbAAEh bdbeb bbbt h &b
bbidhi bhdbdt h &8 bitiddh bbodlt h bibbbbdh bt i boM LAt bbbdt h dibbAI boMUHUHLEAI 48
b bbbis h dbdh &b b bbbt dhit Bt it bbi bdd
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Figure 1: The phase of proposed methodologies.

Phase 1: Building Initial Model
* Study Literature
* Examine University Experience
* Determine the current decision problem
* Analysing internal and external environment factors
L composed SWOT matrix
J

Phase 2:Confirm factors

* Confirm the Opportunities, Strengths, Weaknesses, Threats (SWOT)factors
by experts

e composed EFE and IFE

e composed SWOT Analysis

J
( )
Phase 3:Run FAHP
* Ask pairwise compairsion of the strategies
* Construct the fuzzy pairwise comparisons metrics
¢ Calculate CR and fuzzy weight
L C.R<0.1 )

J

e )
Phase 4:Extract strategies

e Internal-External (IE) matrix
 Ranking strategies

FAHP Approach:bbébt bh bbd bt bbihibbip)bbét dbdt h &t :40h bbb bédht i dh i bdddsh &b
bbbbidiih & &) it bl &t hbbbbdibeiShht biio8h)dh bbdbbbbd bbdbihdd bl HbbLE

fodi bihdh bt h bobMb4E bBLMI boMULME &k h &t Bhqbi Hibbd bbb obi & bbbl b bbbk

th dihd bdh bt h bbéh bbb bikh bt bbb i boekbbbl b t bl bbffedt i bbbbbbbbh bbbl bbb
t bibbdbd bi bbbbbdbdbidbd dhith dbéh ibh dhbdbdt &i bt dbh bibMb LALLM LLLMENh biE

i bt dhhbbbsdhbbbibbi b8 bt b h GHdi b1 bbibd bl CoBM h &8 & & bHbE bobebt 4HELE
bobdhith &h 1 bb bbeBMbebbB Lk & bbd bbi bbd bbh b qbbdh bbobd & h 1 bbb bd bl tbibib
théht 16 GbihoLMAEM bt h bbbk bibboMet & h &84l bh t MM & bk GHLAE bihbbh Wbt &b
bit bl bodbh b& h bbbt i beMHEEY bt BBIM LLHEEH bt h bbLBEGE & bd bbb bLAALY
bbb bih bh b dhbés):

St bbdhd bbbl blbbd bodbdh h bdbd t bl bdi bl bo41 &t 1 bk i 48h 44 48 LB LLHBH bbb bbb
tohh bibbiibbbbddi bk & bbboMiNbLLBES botbiih h bbbM bbb &t i &b bbb &b
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Table 2. Linguistic terms and the corresponding triangular fuzzy numbers.

Saaty scale  Definition Fuzzy triangular S
1 Equally important (Eq. Imp.) (1,11
3 Weakly important (W. Imp.) (2,3, 4)
5 Fairly important (F. Imp.) (4,5, 6)
7 Strongly important (S. Imp.) (6,7 8)
9 Absolutely important (A. Imp.) 9,99
2 The intermittent values between two adjacent scales (1, 2, 3)
4 (3,4,5)
6 (5,6,7)
8 (7,8,9)

bh bbbi b1 bbbbbt & bht 1 bb% bt & bbbBh 4658 BB BLMBALE h bt h Bobbk &b
bbb bbEi "Bl thé bbHoLMMME thh bbb HHLLLLEL bbbLMEHLS bbkbh

s, dy, . ds,
G| dh - w b, babbti bbMs)
avd, - dt,

Sthd & #ishddbs b bihEhabHobBbs bk 8 thibibs bR MoEhM Y &i 44 bbb i) b
bbbdbbbb & b4 B MM Mo Heh bahidqdbd

k

2 @

5 = k=1 bbbt bb db)
i K

Sthbd:d bbbibi bbbbdbbbbbbddbbiblbbbbbdhdi bbi bbdbbtd bt 4o bté bbéd bbbbbtbbd
bbikhbb bb b
badbd

4=|" 5 babdti bbds)
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Sthb & bbbihi bosd 4obBLEhEB LS btdi b SbbBUDLBLS bbd bbb DO HbALH
b & thii bbE bbbio BtdbBoBhs b8 bW qdulh dibMi B MELL AN bbLLHLBAH b

n 1/n
r,o= ( HE,,) i=1,2,..n babbti bbdk)
j=1

Sthd i hblibdsbih bi bhtdihibbohibd théi boMbbBokbb4H i thihqlblbdd dobbbdbti bbb
bbbl b Hitbbéb ~

Sthbbbdi bbshobbbiddlbd & bti bbSibobhE

Sh:4hi bbahodi)ihbb biibibbs & bti bbALtEMRGBLbENLEL LY bbOLMBHDEE bbb
b bbb 18 bBLE Sbdbbhi bbB LY, g
Sthhdbh b bibhbbEhhUhbbb® bi bhribibl b b6 AdHE b4i d®beh& Wi thahi sibdbibhs
bodtdd

w=r,®((r, 07, ®-®7r,)
babdti bblp)

=(tw,, mw, , uw,)

Sthbd:i bbbl bt MihALHAL bbobMMHAS boMENALH AALELHAEML bbdBAM bhtibd
bitbibad bthbbdibbbibs Bbdh hod®bbd htbbdbdsS) b ddbbMi dbshidqbti sbHE

w, , mw, , uw,

M, = 3— babbti @@9@%)

Sthbl- A 4beMbbEh LG LS boMh biatd bbb obbH ML bELLLGLELELL 16L& qlrb

v o= M babbti b &)

I 2 771 M,

bhbbbiydirdd i bithéd bbhbBOSEhoHELH bibdbM bibhtbdh Nbbtbibdh dbbibibbhbd
thbbbdbbb kbdhbitdbtbddibd ithshbhibhbbidbdsbabid b bdtdb bdshbMhobbidd

FINDINGS:

b bbb b &hoditddbtd dibbibd Wbblidtddbidd & ithibbbbbd 16Mbbdblddh bibbbbibbbd
thodbtbhbiibdbMbtbbbbibbbithbs bbtHbbtbbbibbBhdd babMidbtbibd
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Figure 2. Confirmed internal factors (Strengths, Weaknesses) and Confirmed external factors
(Opportunities, Threats).

Strengths

Weaknesses
W1. Inapprop and inad te facilities
of facllities and equipment

1

S1. Competitive envir is the removal Wi from real §

factor of weak people of industry

S2. 5 W3, Inappropriatencss of facilities of universities
Development of information technology aad Bigher edncation inséiations

associated with the use of scientific resources Wi, Inappr of and

" §3. The presence of elites as human resources physical infrastructure
Internal factor of universities and higher education institutions WS, Non-practical trainings because of the
separation of the professors from the real

54. The supportive role of top managers in evolution enviromment of indusiry and organizations

S5. Emphasis on evaluation sys and use W6. Non-competitiveness of university

them in the great pyramid of officials environment and acceptance professors with
L L all thelr weaknesses

$6. Emp on higher in W7, Inefficiency of academic studies

specialist universities WE. Lack of proper training in the avea of
§7. Unrelated courses commercialization of knowledge
W9, Lack of information about commercialization
knowledge

/ Opportunities \ Threats \
O1. Increase emphasis on upsiveam docwments T1. Severe weakness of ineflicient research in

:::l::;rolhemboimmmmhmunnor oniverdities and hishér adueation tnstitath
O1. Interaction of with aibier o T2. Reduction of industry demand to Research
and advising them T3.1 of unpr
03, Increase Importance and attention to the T4. Increase infrastructure with non-engineering
External facto university brand
xternal "l osc of 2¢ to usable spproach
Jnowledge and selling that in the form of supplied packets T5. Lack of appropriate financial resources from
O3, Create a comp and growth the indusiry
06, Increase attention and support of governments Té. Inappropriate mental image from
from commercialization
07, Existence of experlenced sp in ! in universities

O8. Earning revenue by providing expert advice and T7. Lack of courses tailored to the needs
technical knowledge fo executive agencles T8. Financial weakness of universities

Source: Authors.

b &bdthbt@SWE & bbb bibbidtibbbbdlibbibbtibhbdh btdiddidditdhbtddbd b bbMdks)ds hd
SWe & ddd b bdblibibbbiidh bbb bitibd b i i bbidbtibd bbb btbibbbidbdd bbtddhbs
bbbbbbtB i bt 16ihbMtebbbthilh bbb bbbboBhLEMELHOEEHHiti4ELHIbMEL
thodbbbed bbb bbdbhibbshdEWe & & &odbiodbthbds & oo BHAB BLbbEEE bbtd
bihbibb bbb ibtbdtbhtddibbibishodbsd b bibibddbtitdBibbbd HobbidMbibbtbitiddd
bhbbibibibhd bbbt bbtdiihs bbdtdd blidbibbdbibibb bbb bitdd hibhdhdd dStébbbthed
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b bbbibbitibbdS )Mrébtbdibdbhitdbbdiibbbthdbbobbdbbbbtbbbbibbbbitbbitiddd
bhibbtbiStébd b thedSs ) dtdbtbdibbkhbtdh bhdbtibdbthabibbbib&hibbtddh o bdbbitibdd
WebbbbbbbbbWd )bitthtddibbbthbtbbbbibdd bbb bbdbbbbbbbdtbdiddbbbbbbtebbbbid
bbb bbbitibbibbbdb hibbtdbWhbbbbbbbbbiWe )bittbtbbidbithbted 1bib ibbdb bbbbbbbd
bbb Bbbibahdbbtdd

Table 3. Matrix of commercialization strategies of knowledge in universities.

Strengths (S1, S2, S3, S4, S5,
S6, S7)

Weaknesses (W1, W2, W3, W4, W5,
W6, W7, W8, W9)

Opportunities
(01, 02, 03,

04, 05, 06,
07, 08)

SO strategies
SO1: corporate venture business

S02: contracting with industry to
conduct research

S03: academic start-ups
S04: strategic alliances
S05: chance

S06: recruiting skilled personnel
for knowledge transfer in complex
environments

SQ7: joint technology development by
formal co-operation agreements with
the industry sector

S08: joint research laboratories with
industry sector

WO strategies

WO0?1: counseling of university professors to
industry sector

WO02: use of facilities
WO03: conducting conference

\WO04: publishing research results in scientific
journals

WO05: non-official or pre-official discussions
WOQB: shareholding hold shares in a company

WO07: research joint meetings with industry and
organizations

\WO08: reading and attracting talented people to
the local economy and cooperation with local
industries through the provision of formal and
technical supports

WO09: joint supervision of graduate students’
dissertations and doctoral theses

Threats (T1,
T2, 13, T4,
T5,T6, T7,
T8)

ST strategies

ST1: research parks, science parks,
incubators and technology parks

ST2: Licensing
ST3: patents
ST4: Royalty
ST5: employment of students

ST6: advice to industrial enterprises by
university professors

ST7: Agreements to conduct R&D
projects

WT strategies
WT1: joint research and development agreements

WT2: Partnership for transfer or
commercialization of technology, participation in
joint papers and consultation

WT3: university interactions
\WT4: exchange programs
WT5: extradition matters for government
WT6: Technical Cooperation
WT7: Interaction between university and industry
WT8: The exchange of personnel and joint staff
WT9: Research with sponsorship

WT10: Mobility of professors between industry
and university

Source: Authors.
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bbbbbabdathddSWE & bbb bdbdiddthbehibdbibhibbidtddbtdbbsbithbdSWh & &b btdiddtdd
bodhdhd i bbtdtdbthbibbilh bbb & bdbibibbtibd bbb ihbithh bbb thb tdidhbbb bbb &
bibbbdhd

Figure 3. Hierarchical structure of the SWOT matrix.

Goal

Swor Strengths Strengths Strengths Strengths
groups (S) (W) () (T)

SWOT 87 SZ Sn W7 W2 Wn 07 02 On T7 TZ Tn
groups

.

\\

& dhbddd fbd 16 & dtdd blthddh bidhtbhibbbhiblitblibbd bbb b iblitblibihbibbis ditbd b
bhidhEbbbbdh & b8 dbbihibe &b EhaIM MG bEBhORLLILE GO B AL ibbBGE bbkidbbe
bithbbblitbdibbibbbbb tbbbbtbbbib bbb bbb bbbibithbblid ithtibdbbibbbbbbbbbbithed
bid idhlithdhdhothdidhbibd dtidd bih Mbbbhdhbs bbkidbb e btibdh bébdMhihibbidblhbd
bbb btibh® tiibbblhitdbdbthodbbtbtbibid bbtibbbbibdbbibd 4 té 78

Table 4. Comparison matrices for criteria.

2

2% St $2 s3 s4 S5 S6 s7
sS

S1 (1.11) (3.44.5) (0.222,0.25,0.333) (3.35.4) (12,2) (0.036,0.038,0.04) (0.084,0.11,0.117)
S2 (02220250333 (111 (0.167,0182,0.2) (12.2) 122) (0.2030.269,0.456) - 190- 36,0,
S3 (3.4,4.5) (5,5.5.6) (1.1.) (5,5.5.6) (3.4,4.5) (0.203,0269,0282) \0-235.0- 35736'%
S4  (0.250.286,0333) (05051  (0.167,0.182,0.2) (1.1 (3.354) (0.036,0.038,0.04) (0.084,0.111,0.117)
S5 (0.5,05,1) (0.5,05,1) (0.222,0.25,0.333) (0.25,0.286,0.333) (1) (08342 53127'3)' (0. 3450 76554%
S6  (0.122,0.131,0.149) (0.064,0.067,0.093) (0.056,0.061,0.068) (0.122,0.131,0.149) (0.064,0.067,0.093) a1y (03250 6%’%

(%2}
~

(0.111,0.143,0.2)

(0.111,0.143,0.2) (0. 346,0.766,0. 467) (0.278,0.322,0.35) (0.203,0.269,0.282) (0.268,0.311,0.338)

(110



BN - I

| ADMINISTER

AD-minister N°. 30 january-june 2017 pp. 45 - 72 - ISSN 1692-0279 - eISSN 2256-4322

bbbbbbbhbbdd didithddbbbd btdiddd bbbobdibibabbdddd bblidbsebbdhbbbbibibblitblisd
bibdshbd b dbbb Mol b bitibd drhbl btodbbdh bbb & dthbibbbibbibbih bbthdbibibbs
bbb tdd & hodbitddd &b oo Bicdiib bbdhblbbidddidd bbb b dbthbddh&bibd
ibbdbbhibd & bilhod bbbt hodbs bbtbdbhbbbbdd

Table 5. Geometric means of fuzzy comparison values.

Strengths Criteria Geometric means ( ;i )
S1 (2.51,2.71,3.30)

S2 (2.65,3.10,3.29)

S3 (0.41,0.54,0.78)

S4 (0.36, 0.402, 0.439)

S5 (2.552, 2.959, 3.198)

S6 (0.42,0.54, 0.45)

S7 (1.42,1.24,259)

Total (10.332, 11.491, 14.47)

Reverse (power of -1)

Increasing Order

(0.096, 0.087, 0.069)
(0.069,0.087, 0.096)

& khbdhich Htbd dhbdih bbb Sibhtdh HbbehBltbHsBA Y Abkhe b4 & ithhadh s b4 gds®
b bbbbhodbMtibbdh bbb bibhted bbh@itblibbBibdibbbbd & bb oM e

Table 6. Relative fuzzy weights of each criterion.

Strengths Criteria Fuzzy weight ( ;)
S1 (0.178, 0.237,0.316)
S2 (0.188, 0.269, 0.315)
S3 (0.029, 0.046, 0.074)
S4 (0.025, 0.034, 0.042)
Sh (0.181, 0.257, 0.307)
S6 (0.029, 0.046, 0.043)
S7 (0.100, 0.107, 0.24)
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thahbMibthdtbdGhodbitibbd b b bbb® bidhtdibbbhBlitblibs 8Mi)EbMbibd Htdd dbb
théiddEhbdbbibdbd Mbbbbdbh bbibihibbhdlitblioddb&hbMbobbthitbsdhbd bibbs
bbb dhbbbMMiGBhod bdh bEbbbS bibhtdd MbbhBAtLHAL BB Htbb b s bbb Htebs
1b& bbdhdrd

Table 7. Averaged and normalized relative weights of strengths criteria.

Strengths criteria M N,

S1 0.243 0.237
S2 0.257 0.251
S3 0.050 0.048
S4 0.034 0.033
SH 0.248 0.242
S6 0.04 0.038
S7 0.152 0.148

Hhadb bBELHLE bl bbb HbbibdbbMbbibbdh bbb Bbitibbdh bibhtédhdh hdbdtdd
Whbbbbbbbbdbbb & bbblibdbitibblhitddidbdbd bW b bbb bd

Table 8. Averaged and normalized relative weights of \Weaknesses criteria.

Weaknesses criteria M, N

W1 0.353 0.247
W2 0.32 0.224
W3 0.243 0170
W4 0.124 0.086
W5 0.148 0.103
W6 0.044 0.030
W7 0.052 0.036
W8 0.067 0.046

W9 0.075 0.052
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Table 9. Averaged and normalized relative weights of Opportunities criteria.

Opportunities criteria M, N,

01 0.143 0.126
02 0.032 0.028
03 0.073 0.064
04 0.004 0.003
05 0.158 0.140
06 0.139 0123
07 0.282 0.250
08 0.297 0.263

Table 10. Averaged and normalized relative weights of Threats criteria.

Threats criteria M, N

T 0.166 0.107
T2 0.288 0.187
T3 0.265 0172
T4 0.314 0.204
T5 0123 0.079
T6 0.039 0.025
T7 0.182 0.118
T8 0.161 0.104

bidbibibthbbbbbdbiihd didlitbbbbd ibbbbithbbSWE & bibbtdibbbibbbbibh Mtbd b bbihish
blibditibbdbibdbhad bid bbb Mbbbbdb hbbbs & &obbibbidbibbt dddiddibbtbithdtibbdbdbs
Hhodbbbddbd bbbbidibbbbbdbibbbdidddbbdbtbbhdibbihbbbd Bbbbbtddbbbbbtibds
bbobbidbbdd b bbbibbbbbbbihbbbblibh bbb bbbhbiblidtbbibbbbibbibitibbbbbbthdbd bitd
ib bbltbbthdbbbblh hddMobibbbiddBhodhbs & bbibhbbtibsHHbbibbebitibbidtdibbdh
bbbdbtblbbilhbbilbbd bbté
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Table 11. Overall Priority Scores of SWOT Factors.

SWOT Group ~ Group Priority  SWOT Factors \F/\i(t:rt]?r: fhréogtrgup gfv E;iltloljrlorlty

S1 0.237 0.084

S2 0.251 0.089

S3 0.048 0.017

Strengths 0.355 S4 0.033 0.01

S5 0.242 0.085

S6 0.038 0.013

S7 0.148 0.052

W1 0.247 0.035

W2 0.224 0.031

W3 0.170 0.024

0142 W4 0.086 0.012

Weaknesses W5 0.103 0.014

W6 0.030 0.004

W7 0.036 0.005

W8 0.046 0.006

W9 0.052 0.007

01 0.126 0.044

02 0.028 0.009

03 0.064 0.022

" 04 0.003 0.001
Opportunities  0.349

05 0.140 0.048

06 0.123 0.043

07 0.250 0.087

08 0.263 0.091

T 0.107 0.016

T2 0.187 0.028

T3 0172 0.026

T4 0.204 0.031
Threats 0.154

T5 0.079 0.012

T6 0.025 0.003

T7 0.118 0.018

18 0.104 0.016
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IE matrix:é hbih & btdiddbddbbbbkbdihddh bbb bib itidtddidth bitdhibd bbbbdd bbtd
thbBlhbih i bthibdhbbitibbbibbihihbbibbtibbhbtbibihibbibblith btéiddhhoih & btéidd
ibdh bbbt dd biblitblib:hbibbbibiidd Ghodh b btéibd shibibbb bbbl hitdddhbdhs
bibbibbbEhoiEbbtbdtbs Ehodbd® brlibd-HMttddHEhobibbidlhshodbibs ibodh bb
bbd bbbbbd b BbbELLH blibbbdbbbbdbbMbbbbbih & bilibd

bbb ibbhih s EMbtdid:th hbdbdh bréiblidihbd bobbbbiibb bt bodbithilbbibd b6
ot dot o ey oy o o oy ot o oy o oyt o ool h it i o o oot o By th bl & 8 bbb bbby &
bbb brlidbbibdbbdibbitibbddbbbthibbtobiddd bbb btiibdd hobbbbbbbbbbihd bbidd
bbbbbbibbbbbbdh bhdbd s bbbib bibhtdithbtdibbbbihb Mtddiib bbb hibbibb bl blibbhs
bbb didbitdd MbbtdHBbEEhoAstEMES bE b ibhtbhb s dthedBhbb i Hodadblh
thébih hodthidhbbbihd & bbibichbiRbtbbibbtbbbithbtbbbdibbbbbibbtibdd b bbbhbibbtd i
bhbbdibtibbdbhbb i bbbdbbtd bbb bbbbb b bidb hbbbhtibbhibbibbtbbbhdd bifbbibbbthdd
bhd & bibiblibbtibd shathbdbbibbbbitbbbbdbibd tbbtbbibbidbbibbb bbb blbithbbibbtdidth
=bthbdbbdh bbbblidks &b ibd-dthobibbd b bblidks bihd tbbbdhd blbi-dbb bbbbbbbibd bdid
=i b h ity hibdo bid hiddbddbdich &b bt b s bbbl hbddiotih b bikhdods & i ity i oy
b bbhhbdibbithibddd &dihd Btdbithbd dibhtds i ibih tbbbhdbbtd it Mbdtithd &
bbbdbé HoBHEhOS bibhidbBbbibbdbbBbdHEEheS bibhibbBbstbbdbihbbhbbte sl
bhidd 1dhbib dhtbahbebtbi bibhtdbBbdtbdbihod bibbibitiobdh hodb & bréidd bbb
ib & bbahbtatd dtddhddbtdid bibhtbd dbbtbdibd Ghodbod blidBoshodibbibhbds
bbb dhdnd bidh brbdlih bihbibbbihbd &b bdh hdd hbMh Mthbbbdhblbb bbb btbblss
thédbb & téiibdhdtoitdhssholhibbibdbdsbhoddibd HMbiiddMib bbbt bbshed bbb
bhédbibtdh hbdbbdihbiibbbtoiis bl bbtdhbdibbiibbilisbdbbhod btbdh bbbt
bbb st dbtdd bdh hiddh bibtdhdd bhhoMitdbtdd bkhot@M bibbbbitb@hdh b 8bibs 8 bahd
bibbiddhishbih Mothibdhs 86 b Ebtodh bidhtdd Bbd s H M 46 HHOMLE bbb tedhd bbb
ibthdhbipbbitibbdh bbbl &bbbobbdbbbbidbibd bbbl bl Bbbibidbd bbb
bbb bEhoMMHeibELM &b &btAMD 4ibhtdd Sbbihd S 40 8HIELML LA LML HHE &
b dbbibd B ELBDELS tbibd B BbbibH B sbkbabhibhe
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Table 12. Internal Factors Evaluation matrix (IFE), commercialization of knowledge in universities.

Internal factors
Evaluation (IFE): strengths (S)
and Weaknesses (W)

Fuzzy weight (normalized

overall Priority of factor) Rank  Weighted score

St 0171 3 0.515
S2 0.182 3 0.546
S3 0.034 4 0.139
S4 0.022 4 0.089
Sh 0173 4 0.695
S6 0.026 2 0.053
S7 0.106 2 0.212
W1 0.071 4 0.286
W2 0.063 4 0.253
W3 0.049 4 0.196
W4 0.024 3 0.073
W5 0.028 3 0.085
W6 0.008 2 0.016
W7 0.010 2 0.020
W8 0.012 2 0.024
W9 0.014 2 0.028

Total all weighted scores 1 3.237
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Table 13. External factors Evaluation matrix (EFE), commercialization of knowledge in universities.

External factors Evaluation (EFE): ~ Fuzzy weight (normalized

Opportunities (0) and threats (T) overall Priority of factor) Rating  Weighted score

01 0.088 4 0.352
02 0.018 3 0.054
03 0.044 3 0.132
04 0.002 1 0.002
05 0.096 3 0.288
06 0.086 3 0.258
a7 0.175 4 0.7

08 0.183 4 0.732
T 0.032 3 0.096
12 0.056 4 0.224
T3 0.052 4 0.208
T4 0.062 4 0.248
T5 0.024 3 0.072
T6 0.006 2 0.012
T7 0.036 3 0.108
18 0.032 3 0.096
Total all weighted scores 1 3.582

bhbdd i bréibdh bibblis b tblhbtibbd i Mtithbdbtbdh bibhtbh bbbibihs dhodbbbé
b btbibshb ithbbbibdibbhd bbb dbh bhdhd libbbthiis bbbbihbbithbsbMbbdb hbb bbb s bbb
thdbibd dbibhbihb b Gbahbdb b brlibdhMtbtdhskhbibibbibdhb bt ibd Hibbiibbidisbb
bbb bbithbdh b bdh hodbbibtéh holbbbdbbbhblibhbtbiibbih bbtbibddibbiibbiisdbbidh
thbihbtbdd idbdtéhibbbbitrdbtbb bdb hiddhbibtébhdd bithoditbhtdd bhhtibbbbibbd bobbd
thbd i dbdhs @ bShbBibbibd mhods Mbtdibdhd b abtodh bibhtddBbdtod e 4o 8BS
bb bbb tbibth bbbhibthdbblihbbitibbdh bbbl Hb® kbMBOLbibL bibbELS hbbibd bdb &
oty o o o o o b it o o iy Bl il b & & it bibhtdd dhbh b il &b DO
ibihb bbb bdbh b & BiblbEMbEELBOELY bbibd & SbbMH G KEELhisheINGS
bhidd dtobdb s & Gtiddbibbe & bibibEbbtibdadBd bibbiitddh hbdbtbddh bibhtddBbbibs
bbibd Mths GokbBE7E hibhdibbidbbbibdh bibbibitdds ithibditthbbabthid bt bbb bthEWes
bbb BbibbMtbbshadh bb & bréibdbishdbidbibitbdh hodbtodh bibhtbdBbbibBbid Biddb
Ehdithbdh b & btliblibihd8bd hidhbb b bbtbbbiitih b b bbb ifithidibddbbbitbibbtbih bl
Hbthdbdh hbbddh dbtodbd B bEdd dbbb b Hodbibb 164 Bibbbbi:
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Figure 4. Internal-External Matrix.

The Internal-External (IE) Matrix
Corporate venture business,
contracting with mchwstry to
condhict research, THE IFE. TOTAL WEIGHTED 5CORES

academic startups,
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for knowledge transfer in Grow and build 10 2.0 1.0
complex enviromments, 4.0 - "
joint technology development by m;\___.___.. " . .

formal co-operation agreements 3010 4.0 T R Y o

with the industry sector and 3.0

joint research laboratories -

with industry sector. THE Medinm v v . o

EFE 2.0t02.99
TOTAL 20
WEIGHTED

Low

SCORES 101 199 i v joe

10 - NS : (Wl o7
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bhibdh® btéiddbded® bbhitddbibbibitbBhob BB ibs BboBH1MAted it M hibd dbbbb
ibthd bidbdhb b bbb tbbbibbabbtibbitibtadibbdh hodTbibbibitd@hdb i &b ibbbMitdbtbdibbs
thotdh idihd bbb bibbtdhbbotdhtibbd bibbtdbbbihbd bbtdbboHibbbatdhbbbihbb bbtd
bibd dhbdhbbidtibsbib bbb bitibblbddbbdd bibibted dhtidddibib dtblbthbbtbtibddbbbd
hbdidbbtodidths bbtibbithbbihibbibbbbibbibb dh bibs ditdbtbbibbithbtibbbbhibdibbibdbd
bbb MhtbSbLtL LML AAIALE ithebbbbibbbb®bh b b bt@bbboibhBbbb bd 18tbubbLE
brdbtbdibbhihibb bbblibbihitid b lbbilhh tbbibhd bbb bbb B bbb bibilibibbd bbb
bbbithdd bbtédiibtidbhddihbbbbbbbibbd tbtbdbiibid bibbbihbbibtidbbbbibdd bbtb
& ithdhbéd s btibibb Ehibtdbbbbibhdhb bbb bbb ithdh s b bbbbbbtd i

CONCLUSION

b bbbdbibdbthbbbbibobBSE BSEEWE bbhsEWH Bbtébtdbdibbbthbtbd ibib 1bbbb bbbb bbb
bbb abhhib bthibbtbbbibhtdbibbbd bibbbbibbbtddbbbbbd bbb thbbbbd btitibbbbbbbbtébbd
bbbbbbbbbilitibbbbibdbd & bihibEMAtiLLLLMLLLL LS 1bbMobAENEGE bbhibibbbtbbthibh
thé hlbbbbbb 1bibih bbb hibtdihhbbbtbbibibibbbd &bl MthbiSh Mitdhtdbibblhhbd
bb bhbbiddhbbhbbbbbbbdidbibbbdh bbbbehbtd hbbshbdbbibd bbbbbbblbbitibbdbbd
4tdbd &thbBhEdhbd bbol b Bbo4 Bbd& 4o tidMbtdbted o8 hibboM bbbb bbEhoA4 btitdtiddé
bbb bibbbhithbbdd bbbhibbbithbbbbbbibbitbbbbbbb bbb ithbbbbd bbtitibdbbdbbbtddbdd
b bbbod 14bAtithtibssEhbbAsbE4itiAEAL M bbibbbbdbbbibbithbbidbbbtébbthébbbhd
bbb bbEibbMELLLbibLELS S &b ibbELItAMES 16 M ITEEL hbibh bbb bbbthibbe & bbbibhbbtibbd
brdbtddibbibbd thbih dhbbbbb 1bbibMMbIAS tHhkebsbibeihbibhibbbbtibbblbithblh bbbbtd
thibbhibbbdhdd bbid 66 GbkhodIbibbMitibbhibabbbbtiditdd&bdhid bl ibbtibbMEb
b bbbt HhoELELLMN b AbHL 14 dahatd tbhhibdhosd bbb b8heEhothedhbd b 8hibd
thbhibbihd Hbbs bl bbb bbtibbMihbbtHboHis & kbibilh LAbbbokbobLEE & bib
bbbdd bib btdbbd7)b bbbhbbMhbbbbbtibbibbibibbd bbtbibh bMtbbbbbbib bibd bbtd
bhdbh b bbhibhbbtibbbbibhtddbbthbtbbbibdh 1bbbbthbbbdid btbbbikibéh bbbbbbibthdd
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bhdibbbblh btid 1bbtibbbbibbdd & bibidhidbtibd bbtbtbbibbbbbdbbdbdibithbbibbbhthib
bbbbbbbbdd 1bbibbtithtibdbbtbbbbtdbdtdthddd bbid b4 bbdibbddbd bibbbdtibdbbbbdd
bbb hbb BYotibbs bt ihbin)ébd Shobibihbbbdbhblibtbdbbbdd ithbdbitibb bbb
bbbidhbd bbthbibibd btoibdd & bibidhdbtibdbbibibditddibibtithditid dbbibdidddthidd
brdbtdd bbb 16 bbtids bitdbted boihibibdtbbbdbib bbb dbbd & iibELtiE dbAtibItiAY
b hbtdibhd hbbthbbtbd bbb bbbibbtbbbbbbbbbbbibbbitbbibbthbbbbbbihbd bbtbbibthdidh
bbtibitibddShd b&HhbGtbtdbibbibMitbbabhhiddh bl bbbl bbehbibhtibd & ibbbbibhd
bobbblh bhb thihbbtbibibbskbbhb bbb bhdbs bibbhbb bblh

b bbbibibbbtbbdhbMbthibdhbbbbibbibithhthdd bbb bbbbbbtdbibbibbhMbbbbbbbbd
bbb & btbBobth M Stébbtids & ithabbbbtébab 8bb bbbt @bobMhBELb 44 148tbaM b 4d
brddtddiddbdied bbbibbibitidd dbhilnd thddbbbo oMM dbb b o bltdbe bibdibbds bbb
bhbikhdb bbtblMhibtbibbhbbibbbbbbbiihbdd bbtbbbbihdh bitbbibbbibtibdbbbibbs bbtbh
& ithdthbdib b b bbbbbbbtdbbbb bilhibébbbbbibhithd bibtd bbb ithdidb b bibhbbbbtd b hod
Gtbbbhth bhbibbibd dbhbd bithbtbbblidh bbbbobbbbbhbbbibb bbbbbb bbb tbbt dbtbbi1bbbih b
bbb & bhibhidbtibbbbibbbbh dhbbhbibbbhibbibitblh Mbbdibbdbbs bbbbbbbibhbbbthébbd
bbb dhbdbh Ehbibd dithd bdb hbbbdbidbtddibddbhdd bbb bbbdbbibdibbh bbblhbd &btitibbd
bhbbbthdbbdhh bbbl bbibtibbthMhbibbbiteEt hobhbithih bbbbehbbbhibthtbd bbb 1k
bbbbillbdbbthibbbillbibbtbbbbitbbd bbtblhdhbbbbidbiddbbibibdbibdibbbbtbbdbibddd
thbbbbbbbbbbibbbbtibitbhbbbbbbd btitibbbbbbhbbtbblbbbitbhd bibihbbbbbbbtidbe,
ih bhbhtibdbthbbbibbbbbd 14 bbabbbbbblh hibhibibbbbbibibbhihibbh bbbhtiih bbb
Voihbih bbb bhib bblbiblh bbbBbbhbb bbbblhblh bbbbBbbbb)BSbhb M ibbhb bbb b bthbd
b bobddbbdbibdhbbibbtidddbhdbibdbbd &Mhbbbbbthdtbbibbbdbbtitbdd bbHbbdhdd ith
bbb bhibdbbad Bbbbd bathibbHITbLtIALMIME bbb HAtbAhbtdhqbitbBbhibbbtbibbtibdd
b bbbbibbbthbbdibihbbtibdbbibbibbibbhibibbbbtid bibbbbbbbbbbbblibbblh bbbbibid
bhbbbbbt bbb b ) Bl dibbbhbb bbtbbbthbtdthbbbb bbbb bibbbttbbtiddbtdithbbibbbdibbbd
bhd botitiddd bbobbtbbdbd bbbd bbbbbikitiddd b thdd bdbbbibbtidbdd & hddd bhbbdibdd
bbibbdbithibtbbthdibdihd b Mtibtdbibbbdhibhodihddbbtibbabdtitbtib bl ithdhdihid &b
bbd b bhbibhbidbdhbbbbd 1bMbbboibhdEh hibhdihbbbdbbibhbbbibbhibbd & bhbibhidbtibbd
Gtdbtdd b8 MhbLAAhE ithid & bibbbitddbbbbibhab bl bbbl &ith bébhid bl ithdb b b btébd
bihbbibbidbthbbh bbbihbh bbthbibh bbb btbbbdbbbbbibbbll bbb bibbbihbbbh thbibibbd
bbbikbibbbbibibbblb bbtibd bbb ithéibbbbtdbbhblbbdbbiithbiblbbtibbbhibbdbbbbbbd bb
bbbbbBoahod bibbbbitbAbbhbbihb bhdbbbibilhbbubih tHbbbbibh b hbbbMibMib bihbbd
ib b bbtéhbtdhbbblh ibbibb b bibbitibbhbihiTodbdtibebbbibbtibsbdh bbMbibbtibbs
bbb rh bbb ibtdbtbb1bbdh 16k brébbs dbbbithblbb bbb bbbl tbbbib bbb bbb bblbd bibb
b & bMhibEELE
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