20 6 Vol.20 No.6
2017 6 JOURNAL OF MANAGEMENT SCIENCES IN CHINA Jun. 2017
0F)]
*
100191)
« ”
: C931.6 A : 1007 -9807(2017) 06 —0001 —17
0
« 2
21
1-4 5
“ ” . 6
) 1 2015 -01 -05; 12015 -11 - 14.
: (71172176; 71472012; 71529001; 71632003) ;
(14YJA630045) ; (15JGBI119) .
(1965—) . Email: tachuaouyang@ hotmail. com
@ “ (2014) "



— 2 — 2017 6
? [43 ”»
( ) ( )
) 1
ARJ21 919
1.1
. Y ( complex product systems)
Hob-
52.6% ” 91.8%. .
day N
2012
®, !
18
19
7-9 N
10 A ~ ~ ~
' 20
11-13 . / .
: ( 1)
! 21
“ » 14
22-23
15 N ~ N

16 9




1

Table 1 Comparison of production characteristics between complex products and simple products

1.2

24

2
1 “ ( manufactur—

Nage

ing agility) ”. Gunasekaran *°

113

. 27
. ” Narasimhan

10
28-29
. Sambamurthy °
N N . Cao
etal .
8 .
T N
o IT
;

32

33

1.3

H ( informa-—
tion processing capability) N N
35
36
37
. Mithas *
39
40
37
(1)
a1
Py
5
4
10 44 45
R (level of hierar—
chy) ( the degree of centralization)

41 46

47



40

49 -50

50

53

54

control) .

( clan control)

56

52

IT
IT 48
1.4
( Organizational control)

52 14

( outcome
( behavior control) ¥
( self control)
55
57
1

Fig. 1 Case analysis framework

52

37

48

2017
57
58
1
IT
36
?



8.2%

2
2.1
(3)
19.5% .
59
2.2
(1)
60
(1)
ARJ21
@ €919 . A
(2)
(2) 61 .
21
@ ARJ21 . ARJ21
( ARJ Advanced Regional Jet) 21

®

.2012

34.1%

Advanced Regional Jet for the 21st Century



— 6 — 2017 6
©
N ?
?
(3)
(2)
2.3
“ (3) 2013
— » 1
62
63
(1) 2013 5
5 19
® 1 000 990 10 99% .
10 10 10



10

Strauss  Corbin *

3.1

64

64

62

2

Fig. 2 Hierarchical diagram of concepts

113

64



2017

6

41

ERP.MES

(1)

65

41 46

n”

42



46

3

Fig. 3 The evolution of information processing network at SF

2

Table 2 The construction of information processing network and data identified in relevant phases at SF

3.2

55

51



2017

Table 3 The combination

57

“ MES

57

3

of organizational control and data identified in relevant phases at SF

MES L7

»

56

”»




6 — 11 —
60 3o IT
L7 1T
(3) 48 .
2013 —
Y AY ( ) N N
(
4).
(1)

90% 90% .
3.3

4

Fig. 4 Information processing capability promotes manufacturing agility of complex product at SF



2017

6

66 T4
(2)
MES
4 “
2012
2011 5



6 — 13 —
(3)
(
( )
MES
4
95%
80% 12% 20%
4
65 - 66



2017

6

4.1

67 -68



2017

6

4.2
38
3
15
14
(
) ( .
) ( \ )
Wang et al.
IT
IT
Ahuja & Carley ¥
Choudhury et al. > Kirsch
et al. *



4.3

IT

IT

”» 70

IT
IT

69

IT



— 1

8§ — 2017 6

IT

Wang Z Pan SL Ouyang T H et al. Achieving IT-enabled enterprise agility in china: An evolving IT organizational iden—
tity perspective J . TEEE Transactions on Engineering Management 2014 61( 1) : 182 - 195.

Tseng Y H Lin C T. Enhancing enterprise agility by deploying agile drivers capabilities and providers J . Information Sci-
ences 2011 181(17): 3693 -3708.

3 Sull D. How to thrive in turbulent markets J . Harvard Business Review 2009 87(2): 78 —88.

Overby E  Bharadwaj A Sambamurthy V. Enterprise agility and the enabling role of information technology J . European
Journal of Information Systems 2006 15(2): 120 - 131.

M . : 2012.
Geng Ruguang. Project Managementof Large-Scale Complex Aviation M . Beijing: Aviation Industry Press 2012. ( in Chi-
nese)

Hobday M. Product complexity innovation and industrial organization J . Research Policy 1998 26(6): 689 —710.

7 Wu]J Li R. Modeling the relationship between IT capability uncertainty and organizational performance: An Empirical

10

11

12

13

14

15

17

18

20

Study C . Advanced Management of Information for Globalized Enterprises. 2008: 1 —5. IEEE Symposium on Tianjin
China.
Raschke R L. An empirical analysis of business process agility: Examining the Relationship of IT on Business Process Agility
and the Effects of Business Process Agility on Process Outcomes D . Phoenix: Arizona State University 2007.
Sambamurthy V' Bharadwaj A Grover V. Shaping agility through digital options: Reconceptualizing the role of information
technology in contemporary firms J . MIS Quarterly 2003 27(2): 237 -263.
Goh J CL Pan SL Zuo M. Developing the agile IS development practices in large-scale IT projects: The trust-mediated
organizational controls and IT project team capabilities perspectives J . Journal of the Association for Information Systems
2013 14(12) : 722 -756.
Huang PY Ouyang T H Pan S L et al. The role of IT in achieving operational agility: A case study of Haier China
J . International Journal of Information Management 2012 32(3): 294 -298.
Yang S L Li T F. Agility evaluation of mass customization product manufacturing J . Journal of Materials Processing
Technology 2002 129( 1) : 640 —644.
Jacobs M Droge C  Vickery S K et al. Product and process modularity” s effects on manufacturing agility and firm growth
performance J . Journal of Product Innovation Management 2011 28(1): 123 -137.
Huang PY Pan SL Ouyang T H. Developing information processing capability for operational agility: Implications from a
Chinese manufacturer J . European Journal of Information Systems 2014 23(4): 462 -480.
Mani D Barua A Whinston A. An empirical analysis of the impact of information capabilities design on business process
outsourcing performance J . MIS Quarterly 2010 34(1): 39 -62.
Glenn M Stahl G. Organizational agility: How business can survive and thrive in turbulent times J . The Economist
2009: 1 -25.
Hobday M. Complex system vs mass production industries: A new innovation research agenda C . Paper prepared for
CENTRIM/SPRU/OU Project on Complex Product Systems EPSRC Technology Management Initiative 1996 6: 37 —56
Ethiraj S K. Allocation of inventive effort in complex product systems J . Strategic Management Journal 2007 28(6) :
563 - 584.
Hansen K. L. Rush H. Hotspots in complex product systems: Emerging issues in innovation management J . Technova—
tion 1998 18(8): 555 -561.
J. 2013 34(8): 58



21
22

23

24

25

26

27

28

29

30

31

32

33

34
35

36

37

38

39

40

41

-67.
Su Jinggin Liu Jing. Dynamic capabilities evolution of the manufacturers of complex products and systems: A longitudinal
case study J . Science Research Management 2013 34(8): 58 —67. (in Chinese)
Davies A Brady T. Policies for a complex product system J . Futures 1998 30(4): 293 -304.
Prencipe A. Technological capabilities and product evolutionary dynamics: A case study from the aero engine industry J .
Research Policy 1997 25(8): 1261 - 1276.
Miller R Hobday M Lerouxdemers T et al. Innovation in complex systems industries: The case of flight simulation J .
Industrial Corporate Change 1995 4(2): 363 -400.
Dove R. Response Ability: The Language Structure and Culture of the Agile Enterprise M . New York: John Wiley &
Sons 2002.
Nagel R N Dove R. 21st century Manufacturing Enterprise Strategy: An Industryd.ed View M . Darby: Diane Publish—
ing 1991.
Gunasekaran A. Agile manufacturing: A framework for research and development J . International Journal of Production
Economics 1999 62(1): 87 —105.
Narasimhan R Swink M Kim S W. Disentangling leanness and agility: An empirical investigation J . Journal of Opera—
tions Management 2006 24(5): 440 -457.

J. 2011 14(7): 55 -70.
Wang Nianxin Zhong Weijun Mei Shu’e. Strategic value of information technology: An empirical study J . Journal of
Management Sciences in China 2011 14(7): 55 —70. (in Chinese)
J . 2003 6(4): 43

-54.
Yang Qing Huang Lihua He Kun. Empirical study on strategic alignment of business planning and information systems
planning J . Journal of Management Sciences in China 2003 6(4): 43 —54. ( in Chinese)
Cao Q Dowlatshahi S. The impact of alignment between virtual enterprise and information technology on business perform—
ance in an agile manufacturing environment J . Journal of Operations Management 2005 23(5): 531 -550.
Tallon P P. Inside the adaptive enterprise: An information technology capabilities perspective on business process agility

J . Information Technology and Management 2008 9(1): 21 -36.
Lu'Y Ramamurthy K R. Understanding the link between information technology capability and organizational agility: An
empirical examination J . MIS Quarterly 2011 35(4): 931 —954.
Galliers R D. Strategizing for agility: Confronting information systems inflexibility in dynamic environments M . Burling-
ton: Butterworth-Heinemann Elsevier Inc. 2007
Galbraith J R. Designing complex organizations M . Boston: Addison-Wesley Longman Publishing Co. Inc. 1973.
Tushman M L Nadler D A. Information processing as an integrating concept in organizational design J . Academy of Man—
agement Review 1978 3(3): 613 -624.
Gattiker T F. Enterprise resource planning ( ERP) systems and the manufacturing-marketing interface: An information-pro—
cessing theory view J . International Journal of Production Research 2007 45( 13): 2895 -2917.
Wang ET G Tai J CF Grover V. Examining the relational benefits of improved interfirm information processing capability
in buyer-supplier dyads J . MIS Quarterly 2013 37(1): 149 -173.
Mithas S Ramasubbu N Sambamurthy V. How information management capability influences firm performance J . MIS
Quarterly 2011 35(1): 237 -256.
Premkumar G Ramamurthy K Saunders C S. Information processing view of organizations: An exploratory examination of
fit in the context of inter organizational relationships J . Journal of Management Information Systems 2003 22(1): 257
-294.
Kohli R Kettinger W J. Informating the clan: Controlling physicians’ costs and outcomes J . MIS Quarterly 2004 28
(3): 363 -394.

Kwon D Oh W Jeon S. Broken ties: The impact of organizational restructuring on the stability of information-processing



— 20 — 2017 6

42

43

44

45

46

47
48

49

50

51

52

53

54

55

56

57

58

59

60
61

62
63

64

65

66

networks J . Journal of Management Information Systems 2007 24(1): 201 -231.

Owen-Smith J Powell W W. Knowledge networks as channels and conduits: The effects of spillovers in the Boston biotech—

nology community J . Organization Science 2004 15(1): 5 -2I.

Kodama M. How two Japanese high-tech companies achieved rapid innovation via strategic community networks J . Strate—

gy & Leadership 2005 33(6): 39 -47.

Pan SL Pan G Leidner D E. Crisis response information networks J . Journal of the Association for Information Sys—

tems 2012 13(1): 31 -56.

Fulk J DeSanctis G. Shaping Organization Form: Communication Connection and Community M . Thousand Oaks:

Sage Publications 1999.

Ahuja M K Carley K M. Network structure in virtual organizations J . Journal of Computer Mediated Communication

1998 3(4): 741 -757.

Hummon N P Fararo T J. Actors and networks as objects J . Social Networks 1995 17(1): 1 -26.

Bharadwaj A S. A resource-based perspective on information technology capability and firm performance: An empirical in—

vestigation J . MIS Quarterly 2000 24(1): 169 —196.

Eisenhardt K M. Control: Organizational and economic approaches J . Management Science 1985 31(2): 134 —149.

Ouchi W G. Markets bureaucracies and clans J . Administrative Science Quarterly 1980 25(1): 129 —141.

Cardinal L B Sitkin S B Long C P. Balancing and rebalancing in the creation and evolution of organizational control J .

Organization Science 2004 15(4): 411 —431.

Leifer R Mills P K. An information processing approach for deciding upon control strategies and reducing control loss in e—

merging organizations J . Journal of Management 1996 22(1): 113 -137.

Turner K L. Makhija M V. The role of organizational controls in managing knowledge J . Academy of Management Re—

view 2006 31(1): 197 -217.

Choudhury V' Sabherwal R. Portfolios of control in outsourced software development projects J . Information Systems Re—

search 2003 14(3): 291 -314.

Kirsch L S. Portfolios of control modes and IS project management J . Information Systems Research 1997 8(3): 215 -

239.

Kirsch L] Ko D G Haney M H. Investigating the antecedents of team-based clan control: Adding social capital as a pre—

dictor J . Organization Science 2010 21(2): 469 —489.

Kirsch L ] Sambamurthy V. Ko D G et al. Controlling information systems development projects: The view from the client
J . Management Science 2002 48(4): 484 —498.

Rustagi S King W R Kirsch L J. Predictors of formal control usage in IT outsourcing partnerships J . Information Sys—

tems Research 2008 19(2): 126 —143.

Eisenhardt K M. Building theories from case study research J . Academy of Management Review 1989 14(4): 532
-550.

Patton M Q How to Use Qualitative Methods in Evaluation M . Thousand Oaks: Sage Publications 1987.

Glaser B G Strauss A L. The discovery of grounded theory: Strategies for qualitative research M . Piscataway: Transac—

tion Publishers 2009.

Yin R K. Case Study Research: Design and Methods M . Thousand Oaks: Sage Publications 2014.

Pan S . Tan B. Demystifying case research: A structured-pragmatic-situational ( SPS) approach to conducing case studies
J . Information and Organization 2011 21(3): 161 -176.

Strauss A Corbin J. Basics of Qualitative Research: Techniques and Procedures for Developing Grounded Theory M .

Thousand Oaks: Sage Publications 1998.

Bonacich P. Factoring and weighting approaches to status scores and clique identification J . Journal of Mathematical Soci—

ology 1972 2(1): 113 -120.

Uzsoy R Lee CY Martin-Vega L. A. A review of production planning and scheduling models in the semiconductor industry

part I system characteristics performance evaluation and production planning J . IIE Transactions 1992 24(4): 47 -



60.

67 Mithas S Tafti A Bardhan I et al. Information technology and firm profitability: Mechanisms and empirical evidence J .
MIS Quarterly 2012 36( 1) : 205 -224.

68 Dedrick ] Gurbaxani V Kraemer K L. Information technology and economic performance: A critical review of the empiri—
cal evidence J . ACM Computing Surveys ( CSUR) 2003 35(1): 1 -28.

69 Eisenhardt K M Sull D N. Strategy as simple rules J . Harvard Business Review 2001 79(1): 106 - 119.

70 Eisenhardt K M Graebner M E. Theory building from cases: Opportunities and challenges J . Academy of Management
Journal 2007 50(1): 25 -32.

Manufacturing agility of complex products from the perspective of informa—
tion processing: The case of SF Company

ZENG Dein OUYANG Tao-hua" ZHOU Ning TAN Zhen<a HU Jing-bo
School of Economics and Management Beihang University Beijing 100191 China

Abstract: This paper discusses how an enterprise can enhance the manufacturing agility of complex products
through the application of information technology. There are completely contradictory findings in the existing
literature regarding whether information technology can promote the manufacturing agility of complex products.
It is found that by identifying the information processing requirements of complex product manufacturing
building the information processing network structure of different levels of hierarchy and the degree of centrali—
zation and introducing the corresponding organizational control way the company is capable of using informa—
tion technology to promote the manufacturing agility of complex products. The study finds that the information
processing capability is formed by mutual adapting of the information processing network and organizational
control way. The information processing capability includes information decomposition information accelera—
tion and information sharing. This study opens the “black box” between the information technology and the
manufacturing agility of complex products from a dynamic perspective. It has profound guiding significance to
develop information processing theory and promote manufacturing agility of complex products in Chinese com—
panies.

Key words: information processing capability; information processing network; organizational control; com-—

plex product system; manufacturing agility



