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Abstract

Purpose - To success, in spite of deficient resources, a start-up company has to check various circumstances. Many
researchers proposed different appraisal methods for technology commercialization. But everybody agrees Merrifield is the
first one, who is a pioneer of an appraisal model of technology commercialization. After he proposed it, many researchers
and field workers developed a more complicated model, which called a BMO model. In this research, considering the
circumstances of start-ups that lack available resources, it proposes a new appraisal method for technology
commercialization, which is named a weighted-BMO model.

Research design, data, and methology - For the new BMO-model, it studied the preceding studies. And it found that the
success factors for start-ups were correlated with technology commercialization. After comparing the success factors for
technology commercialization of start-ups with BMO appraisal factor, it withdraws the net BMO appraisal model: which we
are calling the weighted-BMO model.

Results — This study found a few things. First, actually, the BMO appraisal factors related with the success factors of
technology commercialization. Second, the weighted-BMO model, which included the entrepreneur ability factor, was more
accurately estimated the success of technology-based start-ups than the BMO model. Third, it overcame the weakness of
the BMO-model, which did not include quantitative factors. In addition to evaluating the feasibility of the BMO model, we
also presented a strategy for the future direction. But, still, it included a few shortcomings, which we are calling the
arbitrage of weighted value. Sometimes, the intentional weighted value can deliberate the different valuation.

Conclusitons - Due to this study, the weighted-BMO model included appraisal factors related with the success factors of
technology commercialization and the entrepreneur ability factor, and quantitative factors. When evaluating the combined
score of the existing Merrified BMO components, 35 points of the first pass criterion accounted for 29.17% of the total
score, and 80 points of the merit score of the second rank criterion were 66.67% Considering that the weighted sum is
taken into account, the baseline score of the weighted summing method for each component of the modified BMO model is
2.92 points, which is 29.17% of the weighted sum total of 10 points. The evaluation score was 6.67 points, 66.67% of the
weighted total score of 10 points.
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Table 1: The success factors of technology commercialization
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Technology maturity
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technology (business)

Management's will
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expropriator | Professionalization staff Ettlie(1982)
Commercialization funding Lester(1998)
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Technology Commercialization Song & Ryu
Network (2002)
External Intellectual Property Protection
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environment | Government policy
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Table 2: Evaluation items and points by BMO

BMO Analysis
Business . .
Attractiveness(60) score Busines Fit(60) score
Sales 10 Capital requirements 10

Iprofit potential
Growth rate % year 10

Marketing capabilities 10

Competitive situation 10 Manufaqgnng 10
capabilities
Risk distribution 10 Technology base 10
Opportunity to restructure Raw-materials
. 10 o 10
an entire industry availability
Special political and 10 Skills availability 10
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Figure 2: The decision to implement commercialization
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Table 6: Risk distribution & score

Market Segment 3 types 1 type
Score 10 6 0

more than 5
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Table 7: Required funding capability & score

Sufficient response to needed funds 10
General response to needed funds ©
Unable to respond to necessary funds 0

(However, from 0 to 10 points, depending on the degree of
responsiveness.)
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Table 8: Technical evaluation & score

Secured the technology, after sales good after srevice 10
Secured the technology, after sales bad after sales 5
No technology, but good after-sales system 5

No technology, but bad after-sales system 0

(However, from 0 to 10 points, depending on the degree.)
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Table 11: Correlations between Influence Factors of Technology Commercialization and Successful Factors of Entrepreneurs
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Table 12: Factors Influencing Technology Commercialization of

Entrepreneurs
Success factors of | Factors Affecting Technology
. i Count | (%)
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Table 13: Correlation between technology commercialization impact factors and BMO evaluation items

Procure-
Success faclors| - ., Affecting Technology| Sales| Market- [Competi| Risk | ™™ | social |Funding|Market-| Manufac-Techno I, siness
of start-up S L . . restructu-| .. . ing turing | logy
h Commercialization scale| ability |tiveness| variance i situation| ability o - b of raw | support
companies nng ability | ability ability materials
Commercialization
experience
Founder Level of awareness of
competence / |technology commercialization|
desire Management's will
Technology
Commercialization Network
On-site technical sense
Technology maturity
Mi:fizgfnt Technical reliability
(Low cost InteIIec@uaI Property O O O
) o Protection
[Differentiation) | characteristics of the
product market
Commercialization experience
Understanding Connect with e>§isting
e examal | 000 (0sess)
environment Professionalization staff O o O O O o
and capt.Lfre Government policy
opportunities | characteristics of the
product market
Commercialization experience
On-site technical sense
Industry-academia-research
cooperation and linkage
Technology maturity
Technical reliability
Resource  |Link with existing technology|
(funds/ (business)
technology/ | Management's will o O O O O O O
networking) |Ability to risk new technology
Professionalization staff
Commercialization funding
capability
Technology
Commercialization Network
Intellectual Property Protection
Financial Ability to risk new technology
management |Commercialization funding O O
ability capability
Y710 7IsAtdete| EIEEE E7t Al BMOREO| H AISHAT.
ot 2HE2 HA|gH <Table 13> EH, BMOEItE= YIS ZIEAtSto| Heldt=E BMOTPEIRAE F
127kX1QF &Y7|Ye| 7|t FdEaol Ztos oje 2F 7HHESIHAM HAIE 7HSX HE8YAMEZ 7|E BMOZEQ
ob SEBATE AZS L = URACE SHAID BHT|He| 7|& 120% BHEQ| Che B0l OfH, FHaAHE JI1EXE HE
Azt 43R0 T 26%2| HIS2 AHX|St= HYXIR/EH oh £ 108 THHO| JtEE s gitdtaloz HMATIOZM Y
g=0f tiSsts BMORE 4847t Qift= 287 AR AUt
matd 2 dFoMe ZY7Igel 7IsAtgst EtgddE 4 HZE BMOREL| FHaAH JHEX|E, <Table 12>0fAf
E5t7| flsl, 7IES| BMOTEa40| YA SH/I9Y &5 IR0l HES Fe I 7|E22 MUE It} e
2 F/I5IAL, HYTIYe SEdY MEEa dME EYH o ol H+=E ZHE, HIEBMO FHa20 siEsts TE7IY
22 HFS 50| 'AFFBH O THRAE HAL0l £ JlAlgs gueol 1) g 1H| Y e PuEs
El BMORZ ™S HA[SHRICE 2|1 7|ES| BMOZE 2t o

TOA SHAE2z HAIZIAE, BMOTEdRLE 7HSXIE A

£ F0{5t0] 7HSX|E FotRALt oldel &= “gelstH oty
<Table 14>Q} ZCt.
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J2[d <Table 14> ZH=Z FY7[YQ 7|sAtest EIY

d HEE 28l HMerrifield2| BMORE E7Ie=0= 71
X[7h XS BOEX| EUA7|0| 2o FHa4E S HIT

b 22 HIFCZ St FIiotn, ArROiE =t KA e
EE gt $T0| 120T0|H, ArUOE = 607 2HYO 35%
0|0l &M, 2EHA RANEE B7t2 TIYE|H, AFAOHE
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Table 14: Weight by BMO component
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5l0f, 7H=X| £8 100%S 122 Lke £=X[CL 0] 71=X|E
BMOZEo| WItats HiFO| HESHH, 2T =7t ZEECL
Merrifield®] BMOZ 21} XAT| Q0| 7|=AASIE 23t BMO
DEo| FMeAH JIEX|et JIESFESE HuwstH LS
<Table 15>2} ZC}.
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™ol 1EH 7|EHS 35H0| & AEA(120H)2| 29.17%0

sigElCls "ol 2715101, 7tSXIE &t & 7188+ 38
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BMO model components for successful commercialization of start-up
companies
Ca'gc;.rries Com- |Risk| Industry | Social Market| OUISOUr TEChN0- By i ounden
(Successful Sub calegory (Spooess factors oftechr!ology Sales Markempehhve—van— restruc- | situa- Funding ing cng | logy ness |compe-
Factors of commercialization of start-up companies) scale| Dbility ness |ance| turing | ftion ability ability | e lsupport ¢
Entrepreneurs)
Commercialization experience
Founder Level of awareness of technology
commercialization 9 @)
corr(;;;esti?:ce/ Management's will
Technology Commercialization Network
On-site technical sense
Masr;?;:ment Technology maturity
(Low C%‘gt Technical reliability 500 O )
Differentiation) Intellectual Property Protection
Characteristics of the product market
Commercialization experience
Understanding| Connect with existing technology
Success | the external |(business)
factors | environment |Management's will 6| O| O O O] O O O O
of and capture |Professionalization staff
techno- | opportunities | Government policy
logy Characteristics of the product market
Commercialization experience
commer- On-site technical sense
cialization Industry-academia-research cooperation
of start-up and linkage
Technology maturity
R(?ﬁﬁgge Technical reliability
technology/ Link with existing technology(business) | 12 O olo| o oG]
networkir?y) Management's will
9 | Ability to risk new technology
Professionalization staff
Commercialization funding capability
Technology Commercialization Network
Intellectual Property Protection
Financial - .
Ability to risk new technology
mar;abgi"etr;ent Commercialization funding capability 2 O O
Number of Successful Factors of Technology Commercialization of
Entrepreneurs by BMO Component () ") 18 "6 6 6 14118 12 17114 15
Weight by BMO component (%) 4.0
(Number of success factors per BMO component item / X&) x100 7.43/12.16| 7.43 5 4.05 14.05| 9.46 1216 8.11 |11.49/9.46|10.14
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Table 15: Component evaluation of BMO model for technical commercialization of start-up companies

Merrifields BMO model BMO model for technology cor.nmercialization of start-up
companies
Evaluation items original | weight |weighted Evaluation items original | weight |weighted
score (%) score score (%) score
Market size Market size
(scale 5 points, 10 8.33 0.83 (scale 5 points, 10 7.43 0.74
profit ratio 5 points) profit ratio 5 points)
Market Growth Market Growth
. (Growth rate 5 points, 10 8.33 0.83 (Growth rate 5 points, 10 12.16 1.22
Business ) )
market share 5 points) market share 5 points)
. Competitiveness Competitiveness
attractiveness h . h .
(corresponding strength 4point 10 833 0.83 (corresponding strength 4point 10 743 074
/life 3point /intellectual property ' ' /life 3point /intellectual property ' '
rights 3point) rights 3point)
Risk variance Risk variance
(Number of application fields) 10 8.33 0.83 (Number of application fields) 10 4.05 0.41
Industry Rebuildability 10 8.33 0.83 Industry Rebuildability 10 4.05 0.41
A special social situation 10 8.33 0.83 A special social situation 10 4.05 0.41
Funding ability 10 8.33 0.83 Funding ability 10 9.46 0.95
Business Marketing ability 10 8.33 0.83 Marketing ability 10 12.16 1.22
Manufacturing ability 10 8.33 0.83 Outsoucing ability 10 8.11 0.81
fit Technology ability 10 8.33 0.83 Technology ability 10 11.49 1.15
Procurement of raw materials 10 8.33 0.83 Business Support 10 9.46 0.95
Business Support 10 8.33 0.83 Founder competence / desire 10 10.14 1.01

Table 16: BMO model for technology commercialization of start-up companies

Merrifield's BMO model BMO model for technology commercialization of start-up companies
Evaluation items original P original | weight | weighted
score e score (%) score
Market size Market size
(scale 5 points, profit ratio 5 points) 10 (scale 5 points, profit ratio 5 points) 10 743 0.74
Market Growth Market Growth
Busine (Growth rate 5 points, 10 (Growth rate 5 points, 10 12.16 1.22
Ss market share 5 points) market share 5 points
Competitiveness Competitiveness
attracti (corresponding strength 4point 10 (corresponding strength 4point 10 743 074
veness| /life 3point /intellectual property rights llife 3point /intellectual property rights ' ’
3point) 3point)
Risk variance Risk variance
(Number of application fields) 10 (Number of application fields) 10 4.05 0.41
Industry Rebuildability 10 Industry Rebuildability 10 4.05 0.41
A special social situation 10 A special social situation 10 4.05 0.41
Funding ability 10 Funding ability 10 9.46 0.95
Busine Marketing ability 10 Marketing ability 10 12.16 1.22
ss Manufacturing ability 10 Outsoucing ability 10 8.11 0.81
Technology ability 10 Technology ability 10 11.49 1.15
fit Procurement of raw materials 10 Business Support 10 9.46 0.95
Business Support 10 Founder competence/desire 10 10.14 1.01
total score 120 total weighted score 10
HAE BMOZEO| 2CHH XAMMYE HIt Al BIIe= o 2EHA 7|EH=Ql 80F0| T RAT(120%)2| 66.67%0
of wet 7kSXIE M8t zFLME+2 Holeict olm, 7| 7+E84(10

= BMORHO| ZP AUUNE0} XAXBIE BILO| & H
1208014 800 Hop Atgizlglo| j2ixiol Zoz Bl

RUCh SHX|ZF HAE BMOZEO| 20HA HIMOM =, 7HSXIE
FOlgt ArUOHE =St RAIMHYES FII0tE, 7IE BMOREE

sigElthe "ol 27510, 7tEXE HEet &
H)2| 66.76%2! 6.67F O|40| 7I5E+2| FE0| =/ B
71€e 7|lEMEst 8871580 &2 AR FIfelrt

XS A=st W8S B2 “Y2|5tH Chg <Table 16>,
<Table 17>3f ZICt. O|Uf AYHONEHET TIF Al FHAZ A2
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HiE S Merrifielde] AL <Table 3>0|A A2 E ZHANH,
AR 1ZY O|4Ql 42 1 H|E 5HE FAsIRS
L}, ATl 7|aAtatet e 2 AF0ME AR
HA O|MQl 42 %1 HiF 5HE FOosta, %1 5TOAM
A|H 1XTK|C HIE S27|F=L <Table 18>1} 20| F|A|S}
o, EXtzg RS 7|& 221 SUsHH Foi3ict.

2| ZAXL 9&2 <Table 13>0f HA|E HA7|Y &3
2011t BMOEItetE 7t AmEA oM =ED HAV|Yol 7|
SAET FRolZ2 7|ECE {FEs HiIE2 MY
<Table 19>0{ M|A|SHRICH

S <Figure 3>2 Merrifield®| BMOZ R0 O3 AFRIAd(Oy
H-+NoHY) IO ME JSEES LEH ML) 2
ATOM KMAIE HAT|H| 7|=AISIE 28 BMOZ 2O
ot 7|=AlRisl ME37tsd(0ige+5ghd) M0 [E N3
=S LIEHA ZMO|Ct Merrifielde] BMOREIO| ZASQ AFHA
ItETF 80 O|AQl A0 AIYSHE FTISH= 0| HiEh
Aot Jo= LTI, HAT|Yol 7|=AtgeE I3 BMO
o8 oML, <Table 20>0|A 2= Z{at 20| Merrifielde| 2
oA "HIUIE42l 80T0|, FF 120F-(7|EH{F) CHHI
66.67%21 FOf £otstof, HY7|Hel 7|=Atget HILE st
BMOZEIO|A= 7|=H|IE 10& 2| 66.67%9! 6.67X0] HS &
2 7|EM s 43710 =2 AR HIISIC

Table 18: Estimation of business attractiveness of BMO model for
technology commercialization Estimation of market size

Market more than less than 1 less than | less than | less than
R 1 trillion |- 500 billon | 500 billion| 10 billion
size trillion won
won won won won
score 5 4 3 2 1
Estimated market Scaling
|
more than| less than | less than | less than
- - - .. [less than 1
A|ZFE2( 100 billion | 100 billion | 50 billion | 10 billion |
billion won
won won won won
score 5 4 3 2 1

Table 19: Founder competency evaluation index and rating

L Scor
ltem Evaluation index e
Commercialization experience, recognition
Founder level of technical commercialization, 10
competence management's will, technical
commercialization network

Table 20: Based on the evaluation criteria

Table 17: Merrifield's BMO model and the BMO model for Evaluation O D
technology commercialization of start-ups standard
BMO model for Perfect fit 10 |[MHE IEE = 100% =558l 42
e W M W |7 |wewies s o smne 30
start-up companies usual 5 |ME HIEE F 50% 555 d%
Osﬂ(:%?:l 10 10 unsuitable 3| ME EHISE = 30% S5 HL
original 120 . Totally 0 |ME HIEE = 0% =3l Ao
total score |(evaluation criteria) Not applicable unsuitable I BIIES 3 0% SHok= B
weighted . 10
total score Not applicable (evaluation criteria) i
Step 1 Compared with SHH <Figure 4>= BMO B7}ZIt0| Cieh Abeist FHZAY
standard 35 2.92 the standard, o Al A1} A LOA q v
score 29.17% _7.(_?_—]5 l—l'El'Il'_H EﬂgiA‘l, oHo'-Al'I:lgl DHE—‘:!Ejl' 35KI:I O|é>ol_
Step 2 Compared with 4% Mt XS HESHE AFYE(OIE+XTd)0| 807
standard 80 6.67 the standard, O|AtOl A2 ARSI XIS ZANBICT
score 66.67%
Probability Probability
of success of success
100%, /. 100% /.
80% Evaluation score 80% Evaluation score
60% ) l 60%
40% / 40% //
20% 7 20% 7
F‘/-’ r—”_-’
0 20 40 60 80 100 120 0 1.67 333 500 6.67 833 10.00
Feasibility Feasibility

evaluation score

evaluation score

Figure 3: Merrifield's BMO model commercial success probability <left>1}
The probability of commercialization of BMO model for technology commercialization of start-up companies <right>
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Fgure 4: Merrifield's BMO Model Commercialization Decision Model <left>1t
Decision model for BMO model commercialization for technology commercialization of start-up companies <right>
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