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Abstract In this study, we empirically analyzed the effect of open innovation of SMEs on technological
performance through business model innovation and network development capabilities. The theoretical
and practical implications were also discussed considering the structural relationships of each variable.
Open innovation was analyzed as a single factor variable in R&D, customer participation, internal
cooperation, business model innovation, network development capabilities, and corporate performance.
For sample collection, a survey was conducted on employees of SMEs, and the research hypothesis was
tested by analysis with Smart PLS 4.0 and SPSS 26.0. The main results of the study can be summarized
as follows. First, the three factors of open innovation did not directly affect corporate performance.
Second, the three factors of open innovation exerted significant impact on business model innovation,
and two factors, excluding customer participation factors, were identified to affect significantly network
development capabilities. Third, we established that the business model innovation and network
development capabilities had a positive effect on corporate performance. Fourth, we found that the
business model innovation and network development capabilities played a differential mediating role
between open innovation and corporate performance. Our findings have important implications. The
open innovation strategies for SMEs should be carefully considered, and open business model innovation
combined with business model implementation should be realized for their successful promotion. In
addition, to strengthen network development capabilities, it is necessary to improve corporate
performance by systematically managing the information produced on the network by utilizing a
dedicated organization within the company.
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Fig. 1. Research Model
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Table 1. Demographics of Respondents

Characteristics Division N (%)
Gender Male 132(46.0)
Female 155(54.0)
<29 23(8.0)
30~39 103(35.9)
Age(yrs) 40~49 100(34.8)
50~59 48(16.7)
60< 13(4.5)
High school 35(12.2)
College 33(11.5)
education level University 195(67.9)
Master's degree 20(7.0)
Ph.D. 4(1.4)
Assistant manager 109(38.0)
Manager 79(27.5)
Job position Deputy General Manager 42(14.6)
General Manager 39(13.6)
Director 18(6.3)
Seoul 112(39.0)
Incheon/Gyeonggi 85(29.6)
Daejeon/Chungcheong 20(7.0)
Location Daegu/Gyeongbuk 20(7.0)
Gwangju/Jeolla/Jeju 16(5.6)
Busan/Gyeongsang 29(10.1)
Gangwon 5(1.7)
Machines/Materials 24(8.4)
ICT 35(12.2)
Bio/Medical 19(6.6)
Electrical/Electronic 27(9.4)
business field Chemistry 7(2.4)
Construction/Plants 46(16.0)
Energy/Resources 4(1.4)
Knowledge 34(11.8)
Etc 91(31.7)
3~4 18(6.3)
5~9 32(11.1)
Company business 10~14 49(17.1)
history(yrs) 15~19 63(22.0)
20~24 50(17.4)
25< 75(26.1)
<10 77(26.8)
10~49 76(26.5)
Size of sales 50~199 74(25.8)
(billion won) 200~499 40(13.9)
500~999 13(4.5)
1000~1499 5(1.7)
1500< 2(0.7)
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Table 2. Measurement item of variables

Variable Measurement Item Reference
Open OI1_1-Company invests resources and funds to support innovation projects.
innovation_ |OI1_2-Company continuously invests in R&D activities.
R&D OI1_3-Company invests in R&D, but we recognize that some R&D projects may fail equally.
Open OI2_1-Company reflects the needs and information of our current and potential customers in our
innovation_ innovation process.

Customer |OI2_2-Company reflects customers' ideas when developing products and services.

participation |OI2_3-Company cancels the project if our initial innovation ideas do not pass customer testing.
OI3_1-Project managers are good at managing related projects. Pundziene
OI3_2-The relationship between each business unit of our company and the innovation and et al.(2022)
development project team is smoothly cooperated with appropriate coordination and [10]
Open communication.
innovation_ |OI3_3-Company has process and decision-making tools to support each phase of innovation and
Internal development projects.
collaboration |OI3_4-Company has clear standards for development timing, increase or decrease of investment for
innovative products and services.
OI3_5-Company is leveraging the tools for when to invest in innovative products and services, as well
as for analyzing revenue and results, to manage innovative projects.
BM1-Company periodically changes the way it delivers value to customers for the products and Moradi
services it offers. ot al
Business BM2-Company periodically explores new sales strategies to generate revenue for products and services. 0210511,
model BM3-Company can develop new business processes without the negative impact of its core business. Ferreras-
. BM4-Company can improve and certify the main resources and processes of products and services that ,
Innovation K Méndez
we provide to our customers. ot al
BM5-Company attempts to implement a new business model in the business area market. (2021)['52]
BM6-Company periodically searches for new distribution and sales channels and attempts to use them.
NC1-Company communicates periodically with existing network partners about their mutual
expectation requirements.
NC2-Company identifies the objectives, strategies, and potential capabilities of existing network
partners.
NC3-Company works closely with partner companies to improve product/service/order.

Network NC4-Company has an employee Who is r-espon:siblle for promoting relationships with netj/vork partners. Faroque
development NC5-Company regularly communicates with existing network partners about how to achieve mutual et al.(2022)
capabilities success. [48]

NC6-Company helps employees build close ties with partner companies.
NC7-Company has established business procedures to resolve disputes with partner companies.
NC8-Company provides training to resolve disputes with network partners.
NC9-Company maintains flexible relationships with existing network partners.
NC10-Company seamlessly solves problems arising from our relationship with existing network
partners.
CP1-Recent sales are superior to our major competitors or above our three-year average.
CP2-Recent profit margin is higher than our three-year average or superior to our major competitors. | Dovbischuk

Corporate |CP3-Recent share is superior to our major competitors or above our three-year average. (2022)[531,

performance | CP4-Customer satisfaction with our products and services is increasing. Huang et
CP5-Customer loyalty to our products and services is increasing. al.(2013)[54]
CP6-Customer awareness of our products and services is increasing.
SHEIFE(Convergent Validity) SEE 93t 83 4.4 718AS 4y}
= A=)
QE]E‘C 71EA 0.7 oVde s FEUCH, BHEA B 9i710] 744 7A=S 95kl Smart PLS 4.0 21
FEHE O18A 05 oS AR SAHHO FEHT gz=o) mEAEgTL T 2xuYo] AZEAL 3}

=8 SR, Qon] 7HIAZ AT Table 52 AXHT. 4710l
HHEPG = (Discriminant Validity)Q] 3% Aks|kst JHAZ AR ERE MEEE 1R B34 2dS TE35

4 5879 -

A" ZHFoloF gtk 71l 7S] WEEg =S
FEAAS. WEEGE 24 ZHE Table 401 AA[S}

ATt
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AVE AT Ftol ¥g= 749 ARt And BAATE Fig 22 AASHACh
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Table 3. Factor Analysis and Reliability Analysis

Variable Items Fact'or Cron-e¢| CR AVE
loading
Open OlIl_1 915
innovation_ OIl1_2 .939 .905 .907 .840
R&D Ol1_3 .896
. Op?f‘ o1 | .88
e - | o2 | 907 | 850 | 859 | 770
ustomer o3 | 834
participation
o OI3_1 .851
e oB2 | 884
ML | 0B3 | 920 | 939 | 941 | 806
H“bemi, 0134 | .910
coliaboration 01375 920
BM1 784
Business BM2 873
BM3 .850
[ modf'l BMA 886 .928 .929 736
nnovation BMS 893
BM6 .857
NC1 .868
NC2 .886
NC3 .868
Network II:IIgé ggg
deyveyl(;lf)lr'rtl'ent NC6 885 .963 .963 752
capabilities NCT '879
NC8 .801
NC9 .866
NC10 .864
CP1 .865
CP2 .888
Corporate CP3 .903
performance CP4 .899 948 949 794
CP5 .903
CP6 .888
Table 4. Discriminant Validity Analysis
Variables 1 2 3 4 5 6
1 877
2 .689 .891
3 711 .735 .898
4 .661 .748 772 .867
5 752 763 .804 751 .858
6 .720 .739 .796 723 .821 917
Note.

1. Open innovation_Customer participation, 2. Corporate performance,

3. Open innovation_Internal collaboration, 4. Network development

capabilities, 5. Business model Innovation, 6. Open innovation_R&D

* Bold text indicates the square root of the mean variance
extraction value(AVE).

7 B4 Ad H1, H2, H3, H89] 47 714-& A9
Skar 7709] 7Hdo] 95% A== o] o)t e o
2 ogEo] st Ws 7 SNEe) A o
gob7] 95t APER)= B2YAREFA 76.1%, Yl
EQa/dtdsk 63.8%, 7194 68.0%E BAE0], A
FHR) Atelstd 7122 10%E A3 2H 5
oz wslinh
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: R 241(0 001"“) 70.166(0.089) 022601 (0.007*%) /EZ:
012_1 -
0889 Customer \ g 0903,-
mnvm [partcipation)- 0.137(0.166) > »(Ri=0.680 0899
OBKAU
Corporate '\
‘ performance 0. sam
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CPé
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Fig. 2. Result of Structural Equation Model Analysis

Table 5. Result of Testing Hypotheses

Path
Hypothesis Path coeffici | T value | P value| Results

ent
H1 OIl — CP .166 1.890 .059 | Rejected
H2 OI2 — CP 137 1.387 .166 | Rejected
H3 OI3 — CP .097 1.213 225 | Rejected
H4 OIl — BM | .395 6.375 .000** | Accepted
H5 OI2 - BM | .241 3.232 .001*** | Accepted
H6 O3 — BM | .318 4.959 .000™** | Accepted
H7 OIl — NC | .231 2.831 .005** | Accepted
H8 OI2 — NC 155 1.882 .060 | Rejected
HO9 OI3 — NC | .478 6.072 .000*** | Accepted
H10 BM — CP .226 2.705 .007** | Accepted
Hi1l NC — CP 294 3.987 .000*** | Accepted

*5<0.05, *p<0.01, **p<0.001

% OI1(Open innovation_R&D), OI2(Open innovation_Customer
participation), OI3(Open innovation_Internal collaboration),
BM(Business model Innovation), NC(Network development
capabilities), CP(Corporate performance)

7Hdol gt o5 2
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A aRlo] Z1gATel AHAJ] F(+H)9] FFS
ks 7HaS 7126kt H2e A2A4 0.137(c8k
1.387, Pgk 0.166)Z 9] & Holu, g3dd4le]
I gglo] 7|4t AF A (Y FF
Xk 7HEE 7145t H32 A2A1s 0.097(t%
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Table 6. Results of mediation analysis by total
indirect effect

Variable |Indirect effects| T value P value Results

OIl — CP 157 3.118 .002** |Significance
OI2 — CP .100 2.483 .013* |Significance
OI3 — CP 212 4.295 .000™** |Significance

*5<0.05, **p<0.01, **p<0.001
% OI1(Open innovation_R&D), OI2(Open innovation_Customer
participation), OI3(Open innovation_Internal collaboration),

CP(Corporate performance)
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Table 7. Results of mediation analysis by specific
indirect effect

Variable Indirect effectyT value| P value| Results
OIl — BM — CP .089 2.495 .013* [Significance
OI2 - BM — CP .054 1.862 .063 Not valid
OI3 — BM — CP .072 2.565 .010* Significance
OIl - NC — CP .068 2.199 .028* [Significance
OI2 - NC — CP .045 1.508 .132 | Not valid
OI3 — NC — CP .140 3.585 .000*** |Significance

*p<0.05, *p<0.01, **p<0.001

% OlI1(Open innovation_R&D), OI2(Open innovation_Customer
participation), OI3(Open innovation_Internal collaboration),
BM(Business model Innovation), NC(Network development

capabilities), CP(Corporate performance)
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