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Recognizing the Necessity for Developing Customer-Oriented New
Products for the 4th Industrial Revolution

Won-geun Oh’

Abstract

It is expected that the Fourth Industrial Revolution will have a great impact on the manufacturing industry,
especially as it will cause big changes in industry, economy as well as socio-cultural. To cope with this
situation, each country is promoting the policy of cultivating its manufacturing. This study derives the effect
of the fourth industrial revolution on product lifecycle management for smart manufacturing through expert’s
cognitive analysis. The knowledge area of product lifecycle management is divided into Project Portfolio
Management, Collaborative Product Design, Customer Needs Management, Direct Material Sourcing, Product
Data Management, Digital Manufacturing & Engineering, R&D Foundation, New Product Development through
academic research. The expert survey was conducted in five different perspectives: Importance, Insufficiency.
Then, using the results of the survey and the academic research the implication about Product Lifecycle
Management were derived. The significance of this study is that it derives the change areas and factors
of the product life cycle management knowledge domain in preparation for the fourth industrial revolution
according to the perspective of importance and insufficiency.
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Product Lifecycle Management Perspectives?
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Digital Manufacturing
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Product Design
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Analysis of expert perceptions on product lifecycle
manhagement

1) Zancul (2012); HS Cho et al. (2008); Cheung and Schaefer (2009); Grieves (2006)
2) CB Lee et al. (2017); Chrissis et al. (2011); Kirkpatrick (1977)

<Figure 1) Research Framework
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<Table 1 Distribution of Survey Respondents by Career
Working years Responses
5 Years or less 22
9 Years or less 12
14 Years or less 13
19 Years or less 10
More than 20 Years 8
Total Sum 65
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(Table 2) Classification of Knowledge Area by Importance /

Insufficiency
Classification Knowledge Area
Digital Manufacturing &
High Engineering, New Product
Importance/High Development, Customer
Insufficiency Needs Management, Product

Data Management

High Importance/Low
Insufficiency

Collaborative Product Design

Low Importance/Low
Insufficiency

R&D Foundation, Project
Portfolio Management, Direct
Material Sourcing
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(Table 3 Analysis of Variance (Total)
Sum of Squares DF Mean Squares F Signific-ance
Between Groups 16.084 7 2.298 5.012 .000
Importance Within Group 234.1723 512 458
Total 250.807 519
Between Groups 5.822 7 .832 1.560 .145
Insufficiency | Within Group 273.026 512 533
Total 278.848 519
(Table 4> Descriptive Statistics of Importance by Knowledge Area
Number of Factors Total Sum Average Variance
1. Project Portfolio Management 65 252.33 3.88 0.52
2. Collaborative Product Design 65 263.00 4.05 0.57
3. Customer Needs Management 65 265.75 4.09 0.42
4. Direct Material Sourcing 65 245.00 3.71 0.57
5. Product Data Management 65 261.43 4.02 0.28
6. Digital Manufacturing & Engineering 65 281.33 4.33 0.41
7. R&D Foundation 65 245.75 3.78 0.42
8. New Product Development 65 267.75 4.12 0.48
(Table 5) Analysis of importance difference by knowledge area
Factors of Variance |Sum of Squares DF Mean Square F Value P-Value Pr)F
Model 16.08 7 2.30 5.01 1.65E-05 2.03
Error 234.72 512 0.46
Total 250.81 519
Atel7k 9l A7kl WalA] EAREA S AR 533 METEFY| 2E|o] XAg & F ot
(Table 4)2] 71%EA%+3} (Table 5> p#t(p=0.05 xto| 24
7R AL S A S el S AFF7) Bele) G Hokeel AT fepol
= AF7Ie] SR 2, 99 21 S8 ) Aol7k 1% A7k A FAHENS A
Aol Sl o 5 alk. 58 vAE Al = (Table 6)] 7145713k} (Table 72| pgk(p=0.05
Aibe] Fowr) Avka ghebs= 2l M AellA] 71%) 02 Avina, Gzt AR Aol ¢ld o]
AEE AL AFI, Aol o2 defo] vk gl mslug )zke 4 gk 2, 9 7he] Fokee)
E Az, 2vtE AEe|e] F2 dHor IAEhL ols Frefwlgh Ale |7} S-S & 5 Qlek. Batwte] A% Hd
< o 7 slvk(Maropoulos and Ceglarek, 2010]. olabo @ HrlEl oz Aubd oz FHeokslria <13}
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Table 6 Descriptive Statistics of Insufficiency by Knowledge Area
Number of Factors Total Sum Average Variance
1. Project Portfolio Management 65 216.67 3.33 0.53
2. Collaborative Product Design 65 211.67 3.26 0.46
3. Customer Needs Management 65 229.50 3.53 0.65
4. Direct Material Sourcing 65 209.50 3.22 0.41
5. Product Data Management 65 220.57 3.39 0.40
6. Digital Manufacturing & Engineering 65 227.67 3.50 0.80
7. R&D Foundation 65 218.50 3.36 0.37
8. New Product Development 65 226.00 3.48 0.65
(Table 7> Analysis of insufficiency difference by knowledge area
Factors of Variance |Sum of Squares DF Mean Square F Value P-Value Pr)F
Model 5.82 7 0.83 1.56 0.145 2.03
Error 273.03 512 0.53
Total 278.85 519
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(Table 8 Analysis of Perspective Differences in Project Portfolio Management by Experience

Sum of Squares DF Mean Squares F Signific-ance
Between Groups 4.140 4 1.035 2.153 .085
Importance Within Group 28.844 60 481
Total 32.985 64
Between Groups 5.003 4 1.251 2.588 .046
Insufficiency Within Group 28.997 60 483
Total 34.000 64
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(Table 9> Analysis of Perspective Differences in Collaborative Product Design by Experience

Sum of Squares DF Mean Squares F Signific-ance
Between Groups 2.106 4 526 915 461
Importance Within Group 34.533 60 576
Total 36.639 64
Between Groups 1.069 4 .267 .h64 .690
Insufficiency Within Group 28.435 60 474
Total 29.504 64
(Table 10> Analysis of Perspective Differences in Customer Needs Management by Experience
Sum of Squares DF Mean Squares F Signific-ance
Between Groups 3.026 4 756 1.899 122
Importance Within Group 23.903 60 1398
Total 26.929 64
Between Groups 8.071 4 2.018 3.642 .010
Insufficiency Within Group 33.242 60 554
Total 41.313 64
(Table 11> Analysis of Perspective Differences in Direct Material Sourcing by Experience
Sum of Squares DF Mean Squares F Signific-ance
Between Groups 3.269 4 817 1.474 221
Importance Within Group 33.270 60 .5h4
Total 36.538 64
Between Groups 2.832 4 708 1.794 142
Insufficiency Within Group 23.683 60 .395
Total 26.515 64
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(Table 12) Analysis of Perspective Differences in Product Data Management by Experience

Sum of Squares DF Mean Squares F Signific-ance
Between Groups 1.419 4 355 1.305 278
Importance Within Group 16.305 60 212
Total 17.724 64
Between Groups 2.946 4 137 1.977 110
Insufficiency Within Group 22.361 60 373
Total 25.307 64

(Table 13) Analysis of Perspective Differences in Digital Manufacturing & Engineering by Experience

Sum of Squares DF Mean Squares F Signific-ance
Between Groups .686 4 172 401 .807
Importance Within Group 25.645 60 427
Total 26.332 64
Between Groups 3.628 4 907 1.151 342
Insufficiency Within Group 47.288 60 788
Total 50.916 64
(Table 14 Analysis of Perspective Differences in R&D Foundation by Experience
Sum of Squares DF Mean Squares F Signific-ance
Between Groups 3.964 4 991 2.631 043
Importance Within Group 22.600 60 377
Total 26.563 64
Between Groups 1.997 4 499 1.369 .256
Insufficiency Within Group 21.882 60 .365
Total 23.879 64
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(Table 15) Analysis of Perspective Differences in New Product Development by Experience

Sum of Squares DF Mean Squares F Signific-ance
Between Groups 1.011 4 .23 506 132
Importance Within Group 30.002 60 .500
Total 31.013 64
Between Groups 5.337 4 1.334 2.208 .079
Insufficiency Within Group 36.253 60 604
Total 41.590 64
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