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Abstract

Purpose: The purpose of this paper is to analyze the relationship between R&D investment and growth rate
of manufacturing firms in Incheon.

Methods: The balanced panel data of 246 firms which have existed for the period 2001-2012 are constructed.
As a method of analysis, fixed effects panel data model is used.

Results: There is a one year lag in the relationship between R&D intensity and the subsequent sales growth
of firms and its relation depends on the firms’ characteristics.

Conclusion: We suggest the emphasis on R&D investment for firms’ growth and the differentiated R&D pro-—
gram based on firm size. This article has the limitation that various types of R&D investment cannot be included
in this analysis.
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Table 1. Sample Ratio(2010)

Sample Economic Census Ratio(%)
Firms(unit) 138 2,427 5.7
Hitech Employee(person) 26,192 83,569 31.3
Sales(bill.) 11,373 28,401 40.0
Firms(unit) 108 2,239 4.8
Non-Hightech Employee(person) 14,565 61,923 23.5
Sales(bill.) 6,869 31,612 21.7
Firms(unit) 246 4,666 5.3
Total Employee(person) 40,757 145,492 28.0
Sales(bill.) 18,242 60,013 30.4
* Source: SMBA & KED
3.2 7184
<Table 2> ¥ 71459 QoFEAE A slF 717ke] Adx oy A4E Fo]5 ¥ H#(Mean)
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Table 2. Descriptive statisticscple firms, 2000-2012 (Year 2005 = 100)

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
GR |Median| - 5.8 9.5 76 | 170 | 9.0 7.9 9.1 89 | -0.8 | 146 | 8.3 0.9
% |Mean - 19.8 | 18.1 | 13.6 | 19.9 | 134 | 104 | 128 | 131 | 5.8 | 196 | 10.2 | 1.2

R&DI 0.017 | 0.021 | 0.020 | 0.022 | 0.023 | 0.024 | 0.025 | 0.01 | 0.025 | 0.025 | 0.016 | 0.024 | 0.021
Sales(bill.) | 31.9 | 33.3 | 34.9 | 374 | 449 | 48.2 | 49.8 | 554 | 63.9 | 67.0 | 82.4 | 929 | 96.0
Employee | 92 156 | 100 | 100 | 160 | 114 | 114 | 114 | 113 | 159 | 166 | 178 | 187
Debt_R 0.57 | 0.54 | 050 | 0.52 | 0.48 | 0.49 | 0.54 | 0.60 | 0.61 | 0.62 | 0.59 | 0.64 | 0.62
Profit_R 0.05 | 0.05 | 0.05 | 0.05 | 0.05 | 0.04 | 0.03 | 0.04 | 0.04 | 0.04 | 0.04 | 0.03 | 0.02
Asset(bill.) | 31.8 | 31.5 | 31.8 | 33.9 | 36.0 | 40.6 | 44.3 | 50.3 | 59.2 | 64.7 | 724 | 81.8 | 85.1

* Source: SMBA & KED
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Table 3. Characteristics of sample firms by rate of growth, 2000-2012 (%, people)

Age Growth | Employee Sales Asset Del?t Proﬁt R&DI

Ratio Ratio
Hightech 22 11.0 182 61,130 56,219 57.8 4.3 0.0340
Non-Hightech 22 8.9 142 51,086 44,416 54.5 3.8 0.0184
Total 22 10.1 165 56,721 51,037 56.4 4.1 0.0274

* Source: SMBA & KED

TR 7G5S F99 5 3002 ol4e] 71913 287 98 )9l o® ro] Awun, 1 71k 1Ale] Bl
Al 921 30091 ool ti71d Z1ddHEe] 10d Ak =2 o vl§] AET GdolES 3009 wut 7]dE] o
7100l mla) 2] = A YeEbdth(<Table 4> %) B3k R&D FAFes H& AFES B9l 3009 o]ake] 7]gje]
SHA YEbst

Table 4. Characteristics of sample firms by rate of growth, 2000-2012 (%, people)

Age Growth | Employee Sales Asset gjﬁ; l;gijf;t R&DI
Large 32 4.3 182 150,717 | 147,412 73.3 2.9 0.0340
SME 21 10.9 142 42,665 36,626 53.9 4.3 0.0184
Total 22 10.1 165 56,721 51,037 56.4 4.1 0.0274

* Source: SMBA & KED
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Table 5. Fixed effect Panel Model

Depegcjsg;{/\;glrablei Estimate Standard Error p-value
t —2.537094 soxx 0.186420 < 2.2e-16
R&DI t-1 2.172917 0.249703 < 2.2e-16
t-2 -0.434046 0.231807 0.0613912
t=3 -0.051696 0.190367 0.7860069
GROWTHI -1 0.063100 = 0.022687 0.0273297
Log(Sales;-1) -0.310246 s 0.022687 < 2.2e-16
Log(Age ) 0.075745 0.095445 0.4275880
EmpD 0.150445 s 0.039382 0.0001403
DebtR;-; 0.102205 s 0.016309 5.151e-10
ProfitRy-; 0.531354 s 0.052512 7.524e-09
Adjusted R-squared 0.31165
F test p-value: < 2.22e-16

Ser’ p<0.001, " p<0.01, % p<0.05 ( p=pr(lt]) )

W) 44} BE BhE WSS A BH, $A AU e Srhiel FUE jEe S Fejs
o Eht 4ol A4S e Qo AdE uEe Rt FUE 4380l vl G3E uAs

B) AR Aol B A4a] AT A8 ) 6 v} R ATE Tl S Akl Ak 242 A
Pooled OLS A0 A854 2, Hausmamn 1222 5} A oh 9 Aol paaiel, Ao w0 5s) o] A Assien
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AHEIE sfekst] Slal AR PerEsh 454 8FS AN LA A3k <Table 6>l AAHlof Qe W%
At 1714 A Hrls ATNEgoRs Waesh 5SS TNl GEEARNS AR A3} BAYYAS
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Table 6. Fixed effect Panel Model by Interaction Variables

Dependent Variable: Interaction Variable
GROWTH; EmpD; DebtR;-; ProfitR,-;
R&DI t -2.9160182 #xx —2.9626466 -2.8202404 s
t-1 1.9242934 sxx 1.2661937 1.7359517 #xx
GROWTHI -, 0.0158715 0.0221407 0.0179580
Log(Sales;-1) -0.2816132 #xx -0.2783787 -0.2909231 s
EmpD 0.1237183 ##x 0.1472237 #xx 0.1495629 s
DebtR;—; 0.0933429 s 0.0417161 = 0.1081502 s
ProfitR-; 0.5485091 = 0.5123748 s 0.4289263 #xx*
R&DI(H+Interaction V. 1.9239484 s 0.3525587 = -1.6507125
R&DI(t-1)#Interaction V. 0.2657846 #xx 0.2779369 3.5343035
Adjusted R-squared 0.35471 0.30925 0.30853
F test p-value: < 2.22e-16 p-value: < 2.22e-16 p-value: < 2.22e-16

S’ p<0.001, " p<0.01, %" p<0.05 ( p=pr(|t]) )

Bo AR 290 uel AT NRHGEI fE FHE) ML AEE BAF A3} <Table 7> 2ol
AFE F9 25% &t 719 E0l Bk 25%°l &ehe 7gRT Al AN FHekErt AgEe o A 9
F& vAE Qo vebd
Table 7. Quantile Regression by Pooled OLS
Dependent Variable: Quantile
GROWTH;; 0.25 0.75
t —1.15471 ##= —-1.18701 ##=
R&DI t=1 0.99994 s 1.35656
GROWTH; - 0.00382 0.01290
Log(Sales;-1) 0.00000 3 0.00000 s
EmpD 0.02268 #xx* 0.01386
DebtR,-; -0.00471 0.05397 =
ProfitRi-; 0.18932 ##x 0.10719 ==

S’ p<0.001, “+x” p<0.01, " p<0.05 ( p=pr(lt]) )
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