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U=(Liberati et al., 2009; White and Schmidt, 2005)

1. 0O 1w

- Bof 2 AsE(ds, et FasAl RSl A8 rhe(¢eR-Add
2018; w5} Brxl=, 2019; 8- ToH4, 2019; Suppatvech et al., 2019)
- A7) AH a2 HEE A ssA Ad F = =2 AAskal, SLRE
Ao AAEAGE BHEE] 98l 1990~2022'd 0l L3 AA] FlE =ET #4958
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AN B2 Machinery Industry

NIEAKA

KSIC 2911 | SRHE internal combustion, turbine

KSIC 2912 fluid power equipment Innovation

KSIC 2913 | ZRHE pump, compressor, valve

KSIC 2914 bearing, gear

KSIC 2915 industrial ovens, furnaces, burners

KSIC 2916 work trucks, lifting, handling equipment

KSIC 2917 | Z2HE | refrigerating, air conditioning, filtering, distiling equipment e

KSIC 2921 agricultural, forestry equipment

KSIC 2922 metal forming, machine tools

KSIC 2923 metal casting Management

KSIC 2924 construction equipment

KSIC 2925 food, beverage, tobacco processing

KSIC 2926 textile equipment

KSIC 2927 semiconductor, display equipment
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Chakrabarti, A.K., 1990. Innovation and productivity: An analysis of
the chemical, textiles and machine tool industries in the U.S. Res.
Policy 19, 257~269.
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i S 1967~19734 1974~1979:4 1980~198214
Cutting 64.95 65.66 152.25
Forming 76.57 37.00 44.00
Stamping 18.14 17.00 2350
Welding 6.00 9.50 16.25
Press 3.7 5.00 325

7lsd 1Al & 169.37 134.16 239.25
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O 7he7]E dald wet a8, A, W7, Sealing 52 K&k 7]<=(Ancillary
Process)®| &8k A7 &<l

O &2l FF9 I7hlE FA7|ANG2 1973 o] F Aakdo] mrojuxs 4%

- (1967-1972) 2.39%, (1973-1979) -0.33%, (1980-1983) -2.26%

O a7-23ol ek AAH
O wl= FAZIANAS dA AuE Zesils 7o s AlF AP R
7I's F7hE A=y, dE B 5 OiH ZAe-9 FHs A

- Aol dalo] At A1 HES A E Z|ggl o} 7| HHof Hak-gkg
3= FE|E ONC 97 dAstAA 2AA ZZ 37



Technology Pohcy
e e ME

O FENA AR w80 FAHE BB, o AT G HFo] DR

- 1% A el 219 Zlﬂlﬁ—t— Aelow E4RAG JAS

O 1980 te] Be el 7R mte] A ofgake

O
N
s
=
=3
e}
ox,
ok
i
Ho
r9£
L
12
o{l
E
T of)
ko
ol
-
fu)
Lo
)
i
r[o
=)
)
N
i

Vitali, G., 1990. Determinants of international trade of machine tools
during the eighties: a shift-share analysis. Technovation 10, 507~519.
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Davies, H., 1993. The information content of technology transfers:

a transactions cost analysis of the machine tool industry. Technovation
13, 93~100.
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n Ernst, H., 1995. Patenting strategies in the German mechanical
engineering industry and their relationship to company performance.
Technovation 15, 225~240.
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Kotha, S., Nair, A., 1995, Strategy and environment as determinants
of performance: evidence from the Japanese machine tool industry.
Strateg. Manag. J. 16, 497~518.
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Lee, K.R., 1996. The role of user firms in the innovation of machine
tools: The Japanese case. Res. Policy 25, 491~507.
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Mazzoleni, R., 1997. Learning and path-dependence in the diffusion
of innovations: comparative evidence on numerically controlled
machine tools. Research Policy 26, 405~428.
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performance: Evidence from time-series cross-section analyses on
the firm level. Research Policy, 30(1), 143~157.
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system: The case of CNC machine tools in Korea. Journal of
Evolutionary Economics, 13(4), 435~460.
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evolution of product architecture. Research Policy, 34(1), 13~31.
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Kalafsky, R. V., & MacPherson, A. D. 2006. The post-1990 rebirth
of the US machine tool industry: A temporary recovery? Technovation,
26(5~6), 665~671.
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Chen, L.-C. 2009. Learning through informal local and global
linkages: The case of Taiwan’s machine tool industry. Research
Policy, 38(3), 527~535.
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Brandt, L., & Thun, E. 2010. The fight for the middle: Upgrading,
competition, and industrial development in China. World Development,
38(11), 1555~1574.
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Kodama, M., & Shibata, T. 2014. Strategy transformation through
strategic innovation capability - a case study of Fanuc. R&D
Management, 44(1), 75~103.
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(O’Conner, 2008)
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- Dynamic capability in
slow — moving markets
(Elsenhardt and Martine,
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Kodama, F. 2014. MOT in transition: From technology fusion to
technology-service convergence. Technovation, 34(9), 505~512.
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78 Basterretxea, |, Charterina, J., & Landeta, J. 2019. Coopetition and
innovation. Lessons from worker cooperatives in the Spanish
machine tool industry. Journal of Business and Industrial Marketing,
34(6), 1223~1235.
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Rafael, L. D., Jaione, G. E., Cristina, L., & Ibon, S. L. 2020. An Industry
4.0 maturity model for machine tool companies. Technological
Forecasting and Social Change, 159(July), 120203.
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Kong, D., Yang, J., & Li, L. 2020. Early identification of technological
convergence in numerical control machine tool: a deep learning
approach. Scientometrics, 125(3), 1983~2009.
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Valdaliso, J. M. 2020. Accounting for the resilience of the machine-
tool industry in Spain (c. 1960~2015). Business History, 62(4),

637~662.
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- FQo OF FH9 719 53 2008 71E=
Arrasate, Nicolas Correa”’} FA4HFS] 40% S *}A]

Danobat, Maher Holding, Fagor

* 0|¥ & ME 20F MA 19| 7|15, 19904t S 2 MEYHAMS0| g3, 34, &
ANE So 18 2 AIE T A=

- o}gf 3fol OthersQ} Special and transfer machines®] HlZ©°] 2 A& 5

S F& Bold S3-AEselelE ATl B AL L & Ag

<E 6> 2HQl SEIA Melol E=E MM HE
| 1969 | 1984 | 1995 | 2014

Metal cutting machine tools
Lathes 21.12 16.99 11.43 15.74
Milling machines 13.99 22.53 22.54 16.74
Grinding machines 6.91 6.22 5.56 743
Boring machines 429 429 1.24 117
Drilling machines 6.59 3.58 1.52 1.76
Special and transfer machines 451 8.56 9.54 10.72
Machining centers’ 6.83 6.15
Others 13.74 15.79 11.98 6.09
Total 715 77.95 70.64 65.80
Metal forming machine tools
Mechanical presses 13.96 5.00 8.57 17.48
Hydraulic presses 214 314 1.39
Others 14.90 14.90 17.65 15.33
Total 28.86 22.05 29.36 34.20

* In 1984 machining centers were included in others.

Source: author’s elaboration from Olascoaga (1971) for 1969; Check (1985) for 1984, and AFM,
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R&D 8714 &, T4 T2 2 A 52 Azsjste] A4
@ Sad Qo] FAL Ay A% A o}

2391 FAF ALY L vz Ao AelH o Fokd

* 1 0|7 ghe|Ate] ESIX|I0 2 Escuela de Armeria(R7| 20F MZLHEH]) S 2he| Ak
2 StwIt 1950 AR E] & t=lo] HE S EEST(of S0['

1970t o] % ni2AZu 2He] 4ke] FelsEvE HEYon, 20109
2= Z]4E0] 4AH AA W& 84%9 =2 86%E AT

3 A9 Y= GuipuzcoaZh= E(State)7} 2HA|sH= vlgo| ul$- &

<E 7> ATl BEI|AMY XY MM HY

1960 1969° 1985 1998 2010

Firms Firms |Employment| Firms |Employment| Firms |Employment| Firms |Employment
Alava 8(3.1) 15(6.0)|  645(5.2) 6(5.2) 5(5.4)| 418(85) 56.2)| 305(6.4)
Guipuzcoa 92(354)|  87(348)| 5366(432)  61(53.0) 50(53.8)| 3,074(626)] 41(51.2) 3,014(63.3)
Biscay 44(169)|  35(14.0)| 1,707(13.7)|  19(16.5) 11(11.8)]  4008.1)|  10(125)  284(6.0)
Basque Country 44(55.4)| 1371(548)| 7,71862.1))  86(748)| 5643(77.8)  66(71.0)| 3,892(79.2)  56(70.0) 3,603(78.2)
Barcelona 65(25.0)|  52(208)| 2,604209)  15(13.0) 1(11.8)]  243(4.9) 9(112)|  160(3.4)
La Rioja 145.4)|  26(104)|  622(5.0) 3(26) 222)| 12125 2(25) 67(1.4)
Zaragoza 12(4.6) 15(6.0) 5(4.4) 5(5.4)| 17435 4(5.0) 67(1.4)
Rest of Spain 25(9.6) 18(7.2)| 1,488(12.0) 6(5.2)| 1,609(22.2) 99.7|  48309.8) 9(11.2)| 964(20.2)

* The source offers a distribution of firms by Spanish provinces, However, employment figures are only available for the three Basg
ue provinces, Barcelona and Rioja.
Source: author’s elaboration from AFM(1983), for 1960; Olascoaga(1971: val. I, V-33, for 1969; Check(1985), for 1985; and AFM for 199€

and 2010. Figures for 1985, 1998 and 2010 refer to firms associated to AFM. In 1998 and 2010 AFM firms account for 78%
and 86% of total firms, and for 93% and 98% of total employment, respectively.
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7l Martinelli, A. 2021. Collectivism, individualism and solidarity in global
value chain restructuring in the Global North: Workers® resistance
in the Swiss machinery industry. Economic and Industrial Democracy
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