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In this paper, we identify risk factors that are likely to occur during the lifecycle of a new product development (NPD) project
from the literatures, and identify the three objectives or three constraints that will ultimately be achieved for project success
in the ICT industry : performance (scope/quality), schedule (time), and cost. Firstly, we interviewed the project experts to classify
the risk factors according that the final project objectives are changeable based on scope/quality, time and cost budget constraints.
Secondly, the survey for pairwise comparisons between the risk factors was asked to the project managers and members who
had ever actually participated in the NPD projects of ICT industry to determine the priority ranks on relative importance using
AHP (Analytic Hierarchy Process). The risk factors negatively affecting the goals of projects were analyzed by using the AHP
respectively in four project stages during the life cycle of the project. The comparison of risk factors within each stage is a
different approach unlike the literatures which have covered project’s overall risk assessment. There is an advantage that risk
management can be effectively performed with priorities according to each stage from the start to the end of the project. In
other words, it is necessary to identify what risk factors will occur in each stage, and to have ideas at each stage with the
priorities so that they can be mitigated and eliminated before actual occurrence. As a result, risks on scope & quality changes
were found to be the most important considerations for initiative stage of NPD projects in the ICT industry, whereas in the
final stage, risks on schedule (time) changes were the most important priorities. Among the ICT industry product categories,
‘communication and broadcasting devices’ and ‘IT and communication based devices’ generally have a high priority in terms
of risks on scope & quality changes when initiating the project. At the closing stage of the project, however, considering that
schedule (time) changeable risk is getting higher, these products tend to target at B2B market rather than B2C because the new
products must be delivered and launched in time as customer firm required.
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<Figure 1> Cooper’s Stage Gate System and Four Stages on NPD Project Management
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<Table 1> Risk Factors in Initiating Stages
Three_ Code Risk Factors in Initiating stages Prior research
Constraints
Performance PERF1 | Analysis fault on business environment Jung(2010), Jung(2006), Chung(2004), Park(2016), Schmidt et al.(2001)
(Scope/Quality) | PERF2 | Misunderstood requirements Jung(2010), Jung(2006), Chung(2004), Park(2016), Schmidt et al.(2001)
Risks PERF3 | Uncertain quality regulation information Shi et al.(2009)
TIME1 | Inexperienced initial schedule Jung(2010), Jung(2006), Chung(2004), Schmidt et al.(2001), Han(2012)
(Tisrflzjdllilizks TIME2 | Input delay on long-term lead time materials Park(2016), Han(2012)
TIME3 | Unreasonable delivery schedule Schmidt et al.(2001)
COST!1 | Insufficient strategy on distribution of products | Han(2012), Costa et al.(2013)
Cost Risks | COST2 | Insufficient resources Han(2012)
COST3 | Uncertain development cost budget Chung(2004), Schmidt et al.(2001)
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<Table 2> Risk Factors

in Planning Stages

Co;:tr;?nts Code Risk Factors in Planning stages Prior research
Performance | PERFI | Frequently changeable requirements Jung(2010), Jung(2006), Chung(2004), Park(2016), Schmidt et al.(2001)
(Scope/Quality) | PERF2 | Uncertain concept on reliability test Han(2012)
Risks PERF3 | Inappropriately implemented design Han(2012)
TIME1 | Delayed decision-making by management board | Jung(2006), Chung(2004), Schmidt et al.(2001)
(Tisrrcllgdlglist TIME2 | Insufficient support from Infra and process Chung(2004), Schmidt et al.(2001), Costa et al.(2013)
TIME3 | Delayed decision-making by customer firm Jung(2010), Jung(2006), Chung(2004)
COST!1 | Uncertain cost budget Han(2012)
Cost Risks | COST2 | Inappropriately estimated production cost Han(2012)
COST3 | Final design without productivity Han(2012)
{Table 3> Risk Factors in Executing Stages
Three Code Risk Factors in Executing stages Prior research
Constraints
Performance | PERF1 | Unpredicted Scope changes Schmidt et al.(2001)
(Scope/Quality) | PERF2 | Inappropriately Performance Test Han(2012)
Risks PERF3 | Components quality problem in suppliers Park(2016), Han(2012), Costa(2013)
TIMEIL | Delay during test duration Han(2012)
(Tisncqgjdlgli(;ks TIME2 | Insufficient experiences to develop new product | Park(2016), Schmidt et al.(2001), Jung(2006), Chung(2004)
TIME3 | Resource changes Jung(2006), Chung(2004)
COST1 | Uncertain BOM Han(2012)
Cost Risks | COST2 | Production cost rise by insufficient productivity | Park(2016), Han(2012)
COST3 | Development cost rise Han(2012)
{Table 4> Risk Factors in Closing Stages
Threg Code Risk Factors in Closing stages Prior research
Constraints
PERF1 | Unpredicted additional functionality requirements| Park(2016)
Performange Insufficient quality evaluation on
(Scop;{(iuahty) PERF2 mass-production Han(2012)
e PERF3 | Faulty on quality of products Han(2012)
TIME1 | Delay during test duration Han(2012)
(Tisrrcllé;:dl]ilizks TIME2 | Delay of International Standards certificate Park(2016)
TIME3 | Problem on logistical distribution Schmidt et al.(2001)
COST!1 | Rework cost rise Park(2016), Han(2012)
Cost Risks | COST2 | Sales price change required by customer Park(2016)
COST3 | Production facility required to add Park(2016),Shi et al.(2009)
3.3 97 By 4. M A5
ZeAES H A9, A, Fa U 7HA dAlR 4.1 ZAHLA QIFSAHEE EY
Lrol ZF A AHP 7IW &88k7] fa) AS 1, A
T 2L AT 302 A vro] ZAEITE AT 12 7 AA SHA Tl FA SEHAVE 458 Bk, A
23 Q989 FAE $AEAE A% AF FAlolw, W= 40uiek 500 oide] 79% ool H &R b
AARE AF 29 A% 304 Z2AE] 72 gAME o 3d o de TeAE w4 282 A 9
Ao el S AT ol SR A9E 984%E UER o, PM HEAAZ
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<Table 5> Frequency and Percentage of Participants (n = 62 samples)
. Rate . Rate
Statistics Freaq. (%) Statistics Freaq. (%)
Male 56 90.3 PMP 25 40.3
Gender
Female 6 9.7 PM PRINCE2 1 1.6
30s(30~39) 13 21 Certificate | pMp/PRINCE2/AgilePM 2 32
305(50~59) 15 242 lower than 3yrs 12 19.4
Small-sized and Venture enterprises 24 38.7 o 3yrs~syrs ) 194
Medium-sized enterprises 22 355 .
Experienced | Syrs~10yrs 19 30.6
) Large firm 11 17.7 Year
Firm type - over 10yrs 18 29
Government funded Institutes 3 4.8
N i 1 1.6
Public Organizations 2 3.2 0 cxperieroe
Other firm type 2 32 PMBOK 2 403
Computer and Peripheral devices 5 8.1 PM PRINCE2 ! L6
methodology 5575 1500 Y
Communication Broadcasting devices 16 25.8 drived :
Product | A/V and Sound devices 9 14.5 by a firm | PMBOK/PRINCE2/ISO 21500 4 6.4
Category | IT and Communication based devices 15 242 None 30 484
Electrical components 11 17.7 Target | B2B 43 69.4
Others 6 9.7 Customer | B¢ 19 | 306
<Table 6> Priority and Rank on Each Stage
Stages Priority Performance Schedule(Time) Cost Cl CR
/Rank changeable Risks changeable Risks changeable Risks
o Priority 0.404 0.278 0.318
Initiating stages 0.11 0.29
Rank 1 3 2
. Priority 0.378 0.303 0.319
Planning stages 0.11 0.29
Rank 1 3 2
. Priority 0.421 0.321 0.258
Executing stages 0.11 0.29
Rank 1 2 3
. Priority 0.337 0.364 0.300
Closing stages 0.12 0.30
Rank 2 1 3
AL ke SRS AAY 45.1%° aHTE E gEoAs Ao yEiyth ey AA AENEE 9
71949 PM HERe] EgEo] A grhn @ RS 3 ANA L THN NG, A5 S FAs ok s 4
48.4% =2 YER T2 FAh7|QAAE oA HEA A= AACES/EE), 94, vEed dig WF g
Q1 PMEHES] £9o] @Wol o] FofxA] ot RS 23 80Ee] & Aol7t glo] T T8 tHFojAl=
o] 3] HolFal th vlolE A ICT woF AlF df Aoz & & gtk Trdd e AFNE st 3
ol obd 5= A9t AAsHrh HFANS A F a0 R HF e dAolng
Ak QAL BEA Fahs AYAAT 923 29
42 HE 20| MIHQI @M~ of 714 Fad e 2 BalFoj YL shorE )
¥R AE 9w AER CR gl Bwdhl
e AAR F, 03 o5t Ho] o= Fue Uz

3
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<Table 7> Risk Factors Priority in Initiating Stages

CODE | Risk Factors in Initiating stages P\;'a(ljl;gy Rank
PERF2 | Misunderstood requirements 0.180 1
COST3 | Uncertain development cost budget 0.135 2
PERF1 | Analysis fault on business environment | 0.128 3
TIME3 | Unreasonable delivery schedule 0.118 4
TIME1 | Inexperienced initial schedule 0.106 5
COSTI Insufficient strategy on distribution of 0.098 6
products
PERF3 | Uncertain quality regulation information | 0.096 7
COST2 | Insufficient resources 0.085 8
TIME2 Input‘delay on long-term lead time 0.054 9
materials

<Table 8> Risk Factors Priority in Planning Stages

CODE | Risk Factors in Planning stages P\;la?l;gy Rank
PERF1 | Frequently changeable requirements 0.177 1
COST! | Uncertain cost budget 0.136 2
TIME] E):;i}i/ed decision-making by management 0.131 3
PERF2 | Uncertain concept on reliability test 0.117 4
TIME3 ?i):ri?yed decision-making by customer 0.114 5
COST3 | Final design without productivity 0.109 6
PERF3 | Inappropriately implemented design 0.085 7
COST2 | Inappropriately estimated production cost | 0.074 8
TIME2 | Insufficient support from Infra and process | 0.058 9
432 ARDAMNEAA % AZ

AGGANAE WdEAE el g A Q74
ol Aozt Hofof shif 2r2 2y ArRe]l WMAEM W
Sk lﬂ%d gl adle] 7MY Fok7F =7 Ay
HolAE Ao ' VeI

7 0E TR 290R2E By A ew
et e, ole AEAY 54 ZEAE 27] Jid
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atal 5 AFNLEEA] AFAIVY ASste gaa
a8le] & g v As Hojenh tdeoew $4e9
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<Table 9> Risk Factors Priority in Executing Stages

<Table 10> Risk Factors Priority in Closing Stages

CODE | Risk Factors in Executing stages Pvr;cl)lzgy Rank CODE | Risk Factors in Closing stages P\;;cl)Lrjgy Rank
PERF1 | Unpredicted Scope changes 0.252 1 PERFI gr;ﬁgresrlgéi(tis additional functionality 0.197 |
TIME2 Insufficient experiences to develop new 0114 ) . .
product TIME1 | Delay during test duration 0.182 2
TIMEL | Delay during test duration 0.108 3 COST! | Rework cost rise 0.140 3
TIME3 | Resource changes 0.099 4 TIME2 | Delay of International Standards certificate | 0.107 4
COST3 | Development cost rise 0.091 5 COST2 | Sales price change required by customer | 0.089 5
PERF2 | Inappropriately Performance Test 0.090 6 PERF2 Insufflcle(;n quahty evaluation on 0.076 6
COSTI | Uncertain BOM 0.08 | 7 mass-production
COST2 Production cost rise by insufficient 0081 X TIME3 | Problem on logistical distribution 0.075 7
productivity ' COST3 | Production facility required to add 0.070 8
PERF3 | Components quality problem in suppliers | 0.078 9 PERF3 | Faulty on quality of products 0.064 9
<Table 11> Risk Factors Priority According to Product Category in ICT Industry
ICT product : Initiating Planning Executing Closing
category Changeable Risks stages stages stages stages
Performance(Scope/Quality) Risks 0.240 0.268 0.489 0.445
Computer and 79 e (Time) changeable Risks 0.206 0.179 0.191 0278
Peripheral devices
Cost changeable Risks 0.554 0.553 0.320 0.277
Communication Performance(Scope/Quality) Risks 0.506 0.471 0.458 0.346
Broadcasting Schedule(Time) changeable Risks 0.265 0.323 0.318 0.396
devices Cost changeable Risks 0.229 0.206 0.224 0.258
Performance(Scope/Quality) Risks 0.386 0.429 0.397 0.377
AV and Schedule(Time) changeable Risks 0369 0316 0.398 0323
Sound devices
Cost changeable Risks 0.245 0.255 0.205 0.301
IT and Performance(Scope/Quality) Risks 0.313 0.262 0.389 0.334
Communication Schedule(Time) changeable Risks 0.320 0.314 0.263 0.293
based devices | Cost changeable Risks 0.366 0.424 0.348 0.373
] Performance(Scope/Quality) Risks 0.448 0.416 0.378 0.246
Electrical Schedule(Time) changeable Risks 0.253 0.322 0.400 0.459
components
Cost changeable Risks 0.299 0.262 0.222 0.295
433 AWRAAALA B 7, APAF 23 71 4% 77 AL B2aE ARel
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Trend on Scope/Quality changeable Risks
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Trend on Schedule(Time) changeable Risks
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Trend on Cost changeable Risks
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