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The Relationship between The Breadth of External Knowledge
Search and Innovation Performance: The Moderating Effects of
Differentiation Strategy and Firm Size
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Abstract Innovation is essential for a firm's long-term growth, and it is pursued through collaboration
not only with internal capabilities but also with external partners, such as other firms and university
research institutes. Due to the rapid changes in the business environment, various collaborations with
external partners are crucial for innovation, and the positive impact of an external knowledge search
on innovation outcomes has been validated through various studies. However, research on the internal
conditions within an organization that increase or decrease the positive impact of an external knowledge
search is still lacking. This study examines the impact of the breadth of the external search on
innovation outcomes and the organizational internal characteristics that moderate this impact, such as
differentiation strategy and firm size, using data from the 2020 Korean Business Innovation Survey
conducted by the Science and Technology Policy Institute (STEPI). The analysis revealed a significant
positive effect of the external search breadth on innovation outcomes measured by market-first and
company-first product innovations. Additionally, it was found that differentiation strategy and
organizational size moderate the relationship between external knowledge exploration and innovation
outcomes. This study provides empirical evidence of the impact of collaboration with external partners
on innovation and offers guidance for the pursuit of innovation by companies through the identification
of moderating variables.

Keywords : Innovation, External Knowledge Search Breadth, Differentiation Strategy, Firm Size,
Moderating Effect
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Variable Definition and measurements References
Fgrrgdi:tst If a firm released a new product that didn't exist in the market in the past
X three years (2017-2019), mark it as 1. If not, mark it as 0.
Dependent Innovation Joo (2020)
Variable ; Ebersbergeretal.(2021)
Indpu:ézl:tmt If a firm released a new product that didn't exist in the firm in the past
N three years (2017-2019), mark it as 1. If not, mark it as 0.
Innovation
The collaborations with eight types of partners, including universities,
Breadth of . o . P :
private research institutes, and public research institutes were measured. If
Independe External . o . X
- the collaboration partners was utilized, mark it as 1. If not, mark it as 0, | Laursen & Salter, 2006
nt Variable Knowledge X . L .
then sum up the eight dummy variables. Divide them by 8 and standardize
Search . : . .
so that the maximum value is 1 and the minimum value is 0.
Evaluate the importance of the strategy for improving product quality
h - . . ) Acquaah &
) Differentiation | (quality competitiveness) on the economic performance over the past three Yasai-Ardekani (2008)
Mode'ratmg Strategy years (2017-2019). The importance was evaluated on a scale of very high Porter(1980)
Variable (5) to very low (1), and if not used, it was coded as 0.
Firm Size Standardize the number of employees in 2019 using a logarithmic function Park et al. (2020)
Firm Age The length of a firm's business history (in years) as of 2019 Park et al. (2020)
R&D Standardize a firm's R&D expenses in 2019 using a logarithmic function Park et al. (2020)
Control
Variable Sales Standardize a firm's revenue in 2019 using a logarithmic function P:rlli:t:lz ?22(?2)0)
Utilize the first two digits of the company classification code based on the .
Industry Korean Standard Industrial Classification (KSIC) Park et al. (2020)
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Table 2. Basic statistics
Variable Mean S;av?:tai:)i 1 2 3 4 5 6 7 8
Industry First Product
1 Innovation 0.19 0.39 1
2 Firm First lt’roduct 0.13 033 0.39* 1
Innovation
3 Sales 9.95 1.95 0.25* 0.25* 1
4 Firm Size 418 1.39 0.28* | 0.29* | 0.86* 1
5 Firm Age 20.75 13.12 0.14* 0.14* 0.43* | 0.45* 1
6 R&D 6.62 1.80 0.19* | 0.17* | 058" | 0.61* | 0.28* 1
7 Differentiation Strategy 2.93 1.77 0.16* 0.13* | 0.32* | 0.37* | 0.16* | 0.19* 1
Breadth of External " * " i * * 5
8 Knowlodge Search (BEKS) 0.19 0.21 0.15* | 0.22* | 030* | 0.32* | 0.19* | 0.35* | 0.40 1
* p<0.05 n=2,353
3.2 S BAIBFATH [26]. Table 12 2404 AREH 2 H=9
AuAAAY BL HY sEUY £ Agste] 2 SoIeh S WHS B Aol
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e A 2 S 4 e g o v,
A7 3 [e)
(2017-2019') 7BA14 g3l F5F2] F42 &0171 H QA AEFAO] Eo| HAIATIo] u]X|L oJake 24
S HEHEABAE)0] vt F85HA FTFE vIH = 15
A8 FARAE Fof EA5H. FA8TE AR
= 1 A= o O 1L}O
] 7]'01'93\1—4— _6'—8—5 UHT (S)O"/q HHT =1 %%‘QGA_-L]' Z}/\]A}_ /g_xzq/q _t%_ 7]‘X]E ‘?_ ‘8]' E}-
Doz F71= 319, E8sHR| U= FAeE= 002 ¥ .
s Y g 13 24 62 FAHSTE ool 29 29
TOISIS, T WA £EAPE NG FEL WM Ty o apge) Bo] W ARRZ 4EANG
21 2 Aol ol BEAE A 22 UE L 0 .
Yol ot= Ao YERHT (p<0.001). ZE 7oA % 9

£ 53] WS
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Table 3. Results of logistic regression analysis

o dumge}fgfid;fg Jaable Model 1 Model 2 Model 3 Model 4 Model 5
Sales -0.147* -0.204** -0.217** -0.215™* -0.220**
0.07) (0.08) (0.08) (0.08) (0.08)
Firm Size 0.141+ 0.048 0.045 -0.049 -0.003
(0.08) (0.09) (0.09) (0.09) (0.09)
Firm Age 0.001 -0.001 -0.001 0 0
0 0 0 0 0
R&D 0.217%** 0.438"** 0.457** 0.429*** 0.449**
(0.04) (0.05) (0.05) (0.05) (0.05)
Differentiation Strategy -0.130™** -0.252%** -0.131%** -0.236™**
(0.03) (0.03) (0.03) (0.04)
BEKS 1.034%* -2.806 -1.912+ -3.685%**
0.23) 0.99) 0.99) 1.1
Differenltai?éinXStrategy 0.285™ 0.763™
(0.05) 0.21)
F?FEESS; 0.504" 0.239
(0.16) 0.17)
Constants -1.525™* -1.671** -1.460** -1.025+ -0.897
0.52) (0.54) (0.55) (0.58) 0.58)
Log likelihood -1423.87 -1368.51 -1363.01 -1363.32 -1356.78
x2 90.71%** 190.03*** 201.02%** 200.41%** 213.48**
Samples 2353 2353 2353 2353 2353
1.t-statistic
2.+ p € 0.1, *p < 0.05, **p < 0.01, **p < 0.001
_ ];frifnpizrguzaﬁfﬂiaﬁon Model 6 Model 7 Model 8 Model 9 Model 10
Sales -0.220™* -0.260™* -0.278 -0.288™** -0.294™**
(0.08) (0.09) (0.09) (0.09) (0.09)
Firm Size 0.328™* 0.259** 0.256** 0.021 0.065
(0.09) 0.1 -0.1 0.11) 0.11)
Firm Age 0 -0.002 -0.001 -0.001 -0.001
0 0 0 0 0
R&D 0.091** 0.216*** 0.234** 0.198%** 0.209%**
(0.03) (0.05) -0.05 (0.06) (0.06)
Differentiation Strategy -0.163™* -0.294 -0.164"* -0.230%*
(0.03) -0.04 (0.03) (0.04)
BEKS 1.618™* -2.54 -5.732%* -6.559***
0.24) (0.98) (1.39) (1.42)
Different?aEtIi((JSnXStrategy 0.942 0.495”
0.21) (0.24)
F?fﬁssée 1227+ 1.002+"
0.23) (0.24)
Constants -1.549** -1.394* -1.080+ 0.177 0.222
0.57) 0.6) (0.61) (0.66) (0.66)
Log likelihood -1170.15 -1125.6 -1118.56 -1106.09 -1103.95
x2 117.39™** 201.16™** 215.24%* 240.18*** 244.46***
Samples 2353 2353 2353 2353 2353

1.t-statistic
2.+ p <0.1, *p €0.05 **p < 0.01, *™p < 0.001
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