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Abstract Today, many firms face the environment of high uncertainty and severe

competition due to the rapid technology development and the diverse needs of customers. In this
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A Study on Recent Research Trend in New Product Development Using Keyword Network Analysis

business environment, one of the most important ways to gain sustainable competitive advantage
and future growth engine is related to NPD (New Product Development), which is a very
important issue for practice and academia. Thus, this study intends to provide new values to
practitioners and researchers related to NPD by analyzing current research trends and future
trends in NPD field. For this, we bibliometrically analyzed keyword networks which consist of
keywords that were already published in the eminent journals from Scopus database to generate
insights that have not been captured in the previous reviews on the topic. As a result, we could
understand the extant research streams in NPD field, and suggest the changes of specific
research topics based on the connected relationships among keywords over the time. In addition,
we also foresaw the general future research trends in NPD field based on the keywords
according to preferential attachment processes. Through this study, it was confirmed that NPD
keyword network is a small world network that follows the distribution of power law and the
growth of network is formed by link formation by keyword preferential attachment. In addition,
through component analysis and centrality analysis, keywords such as Innovation, New product
innovation, Risk management, Concurrent engineering, Research and development, and Product
life cycle management are highly centralized in NPD keyword network. On the other hand, as a
result of examining the change of preferential attachment of keywords over the time, we
suggested the required new research direction including i) NPD collaboration with suppliers, ii)
NPD considering market uncertainty, iii) NPD considering convergence with the other academic
areas like technology management and knowledge management, iv) NPD from SME(Small and
medium enterprises) perspective. The results of this study can be used to determine the research
trends of NPD and the new research themes for interdisciplinary studies with other disciplines.

Key Words : New Product Development (NPD), Keyword Network Analysis, Preferential
Attachment Analysis
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Table 1 Measures for Network Analysis

Classification Measures Features/Explanation
A measure of the degree to which each node is connected to
Degree
Network another node
Cohesion Densit A measure that indicates how closely the nodes in the network
ensi
v are connected
Sub network Component | A sub—network in which nodes build a connected system
Degree A measure that indicates how many nodes are connected to
centrality neighbor nodes around a specific node which is centrally located
Nietivaek Closeness A measure of the degree to which a particular node is centered
Centrality centrality in the entire network
A measure that indicates the degree to which a particular node
Betweenness . . . .
. plays an intermediate role when it constructs a network with
centrality
other nodes

% The above contents are reconstructed by quoting and extracting contents from Kho et al. (2013).
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Table 2 The Procedures for Keyword Network Analysis

Step | Key Points of Analysis Analysis Contents
Step . Extracting the literatures from Database(Scopus)
Data gathering . ; 3
1 Filtering and extracting journals
Step Organizing keyword Keyword refinement (Standardization/Unification)
2 network Organizing the network by simultaneous appearance frequency

Component analysis

Ste Keyword network . -
© v Forming the network by periods

. analysis Centrality analysis
3.1.1 diolg =3 SEATR). HE AAS Ady o] AdE9 FH
537t Impact Factor®t HT& Table 39 #|A]
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[1] Technovation [2] International Journal of Production Research [3] Management Science [4] International Journal of
Production Economics [5] European Journal of Operational Research [6] Journal of Business Research [7] Production and
Operations Management [8] Research Policy [9] Journal of Operations Management [10] Decision Sciences [11]
International Journal of Research in Marketing [12] Marketing Science [13] Journal of Supply Chain Management [14]
Manufacturing and Service Operations Management [15] Journal of Product Innovation Management [16] Journal of

Purchasing and Supply Management [17] Journal of the Operational Research Society

Fig. 1 The Number of NPD Literatures in the Selected Journals (2002~2016)

Table 3 The Impact Factor of the Selected 17 Journals for Recent 5 Years

Journals 2012 | 2013 | 2014 | 2015 | 2016 | Avg.
1 Decision Sciences 1.493 | 1.493 | 1.523 | 1.586 | 1.254 | 1.469
2 European Journal of Operational Research 2.328 | 2.238 | 2.143 | 2.225 | 2489 | 2254
3 International Journal of Production Economics 1.898 | 2.137 | 2578 | 2.473 | 2.197 | 2266
4 International Journal of Production Research 1.238 | 1.200 | 1.222 | 1.306 | 1.435 | 1.280
5 International Journal of Research in Marketing 1.965 | 2575 | 2.738 | 2985 | 1.768 | 2406
6 Journal of Business Research 1542 | 1.289 | 1.352 | 1.724 | 1.867 | 1.554
7 Journal of Operations Management 5439 | 5.633 | 7.143 | 4758 | 4.809 | 5556
8 Journal of Product Innovation Management 2594 | 2.146 | 2.139 | 2.392 | 3.271 | 2508
9| Journal of Purchasing and Supply Management 1.131 | 0.836 | 1.762 | 2.390 | 1.918 | 1.607
10 Journal of Supply Chain Management 2.928 | 3.008 | 4.596 | 4.756 | 5.164 | 4.090
11 Journal of the Operational Research Society 1.244 | 1.204 | 1.019 | 0.905 | 0.996 | 1.073
12 Management Science 3.254 | 3564 | 3.832 | 4.268 | 3.873 | 3.758
13| Manufacturing and Service Operations Management | 4.159 | 2.378 | 2.873 | 4.284 | 4.069 | 3552
14 Marketing Science 4434 | 6.053 | 5443 | 4.384 | 4.431 | 4949
15 Production and Operations Management 2473 | 2.245 | 2592 | 3.105 | 3.124 | 2707
16 Research Policy 2.746 | 2.721 | 2544 | 3542 | 3.743 | 3.059
17 Technovation 2.018 | 2.246 | 1.549 | 1.738 | 1.669 | 1.844
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9= uprol Eetel NPD Rokel 97 5% wuuma Pk §9 WERAE TR
S AHRB A 3t F AAH YEYIE 34 o] 3de @9 E FES s =, At
w9 (20029 ~2004d, 20051 ~20074, 20081 ~ Zo 3 A5+ 2~-39S 7|02 AH
20101, 2011 ~20139, 20149 ~2016)2 U 7 BAEs} gelH= Ao 9=,
ol thal Alzel she) WEYIE A FASR & WS wgoE NPD 2 /]EdA
Rom, Zhzte] 9] UEY A WA A4, b A7 w48 FUEe 20004 E Vo R
A, 2R FAAE Mo o JNES A 3 NPD /1959 w4 AEES BE Wl
gstel Az 5ol WE NPD AF 58S 4 Q& 349 @iz PRt dvsa.
Table 4 The Keywords with High Centrality in the Whole Keyword Network
= Degree Centrality Betweenness Centrality Closeness Centrality
. ) Cross functional
1 Innovation Innovation . .
integration
New product New product .
2 . . . . Forecasting
innovation Introduction
3 Concurrent New product Research and
engineering innovation development
4 Supplier involvement Marketing Organizational structure
New product Research and . .
5 . . Decision analysis
Introduction development
Product life cycle New product .
6 Pricing
management development speed
. . Organizational decision
7 Innovation management Risk management
process
8 Uncertainty Innovation management Interactive effects
. Concurrent
9 Project management ] . Co-development
engineering
. Product life cycle Supply chain
10 Risk management . . .
management design/configuration
Table 5 The Changes of Keywords with High Degree Centrality over Time
Rank Classification by 3-year
an 2002 ~2004 2005~ 2007 2008 ~2010 2011 ~2013 2014~2016
. . . . Innovation
1 Innovation Innovation Innovation Innovation
management
9 Cross Technology New product Supplier Product life cycle
functional team management innovation integration management
Radical N duct Project
3 Flexibility Uncertainty . a IC, ’ew pro. e rojec
mnovation mnovation management
Concurrent New product . .
4 . . . Co-development Modularity Innovation
engineering design
Project Small and Suooly chai Suopl;
T mn er
5 olee medium Pppy C, 4 Sustainability . HPPIE
management . mnnovation involvement
enterprises
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Table 6 The Changes of Keywords with High betweenness Centrality Over Time

Rank Classification by 3-year
2002 ~2004 2005 ~2007 2008 ~2010 2011 ~2013 2014~2016
. . . . Innovation
1 Innovation Innovation Innovation Innovation
management
9 Project Small and medium Radical Supplier Project
management enterprises innovation integration management
3 Cross functional Technology Technical New product Product life cycle
team management change innovation management
Contingenc Emergin New service
4 Flexibility seney Modularity eme
theory markets development
. . New product .
5 Teams Uncertainty Incentives . . Innovation
introduction
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Table 7 The Changes of Keywords with High Closeness Centrality Over Time

Rank Classification by 3-year
2002 ~2004 2005~ 2007 2008 ~2010 2011 ~2013 2014 ~2016
. Small and medium . . Innovation
1 Innovation . Innovation Innovation
enterprises management
Project . Radical Supplier Technology
2 Innovation . . . .
management mnovation integration management
Technology Technical New product Risk
3 Teams . .
management change innovation management
4 Flexibility Cannibalization Incentives Modularity Innovation
New service Project
5 Co-evolution Networks Sustainability !
development management
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Table 8 Top 10 Keywords with High Number of Cumulative Links (2002~2013)

Number of Number of
Rank Keyword Cumulative | Rank Keyword Cumulative
Links Links
1 Innovation 30 6 Concurrent engineering 6
2 New product innovation 12 7 Uncertainty 6
3 NeW prod}lct g 3 Small and .medium 6
introduction enterprises
4 Project management 8 9 New product design 6
5 Quality function 7 10 New product development 6
deployment speed
Table 9 The Preference Keywords in NPD Fields
Years
2014 2015 2016
1 Innovation Innovation Innovation
2 New product innovation New product innovation New product innovation
3 New product introduction Project management Project management
4 Project management New product introduction New product introduction
5 Quality function deployment Knowledge management Research and development
6 Concurrent engineering Risk management Supplier involvement
7 New product design Quality function deployment Technology management
8 New product development speed Sustainability Knowledge management
9 Uncertainty Uncertainty Risk management
10 | Small and medium enterprises | small and medium enterprises Uncertainty
54 & w3 #Zol Aud & vk A, NPD & oF
719= MESAE Fd oF 29AE AAE A
B o= g9 yEYI RAS Eslo A 719= dESASte] A, 19
NPD(AAE 7u) Rolo A wxs w7 =% 7198 UEHAD B¥7F HissE n=1
N AAE FQ JIYEE o] Ldle] AL AL A = Atk o= NPD #ofolA+=
AP Wes BAs 3, FE NPD Hofe age olfpE FAOR ATt o] FoiAE
Wk S A AE R sdTh o2 & &9 Fol =t Ao 4T 5+ Ao =4, AA
AW AdS Ao s NPD 719=5 F=3} (20021 ~20161) NPD 719= U EYZo|A =
i, B4 & NEE ngog YEYIAS ¢ = Innovation, New Product Innovation,
Aatgith, 29 3 NPD 7]9= Y EY=e & Risk Management, Concurrent Engineering,
z2 gosiga, A 2H FAHS = Research and Development, Product
3 712 NDP Rofo] a3 2o BAM3ta A Cycle Management &3 #2 7]¥=50]
sHE 71952 A4stel ¥ NPD wopel A WA 2 FHACl w5 AW 5
A7 FAE dwmgn ¥ Ave Azse gt A, 2002d%E 39 @R el 7
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