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Business Function Involved in the Product Development Process) - 17{&1’1 Chase, Jacobs
and Aquilano. Operations Management for Competitive Advantage, tenth edition, New
York, 2004, p. 153-154. ARNIANN Meyer, Fast Cycle Time: How to Align Purpose,
Strategy, and Structure for Speed (USA: Simon &Shuster Adult Publishing Group, 1993)
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Activities

Description

1 Initial Screening

Once as idea springs up, a meeting is called of the people in charge of the different departments,
who evaluate it according to their experience. This activity involves the initial decision to:

(1) begin the project or not; and (2) reserve resources (human and financial) or not for the new
product project.

2 Preliminary Market
Assesment (M)

To do so, preliminary market research is carry out: a rapid and shallow assessment about
the possible acceptance of the product in the market and its competitive situation. This is a
non-scientific activity that is base mainly on internal resources.

3 Preliminary technical
Assessment (T)

This is the first technical assessment of the new product project that is carried out. Itis a
question of identifying the technical difficulties and advantages of the project by
means of meetings, assessment of internal resources and secondary informations.

4 Detailed Market Study (M)

This implies market research with a resonably representative sample, a formal design and
a reliable data collection system.

5 Pre-Development Business
and Financial analysis

This analysis allows for taking the decision to continue with or cancel the product
before going on with its development. It includes tasks such as financial analysis, risk assessment,
qualitative business assessment and evaluation of market attractiveness.

6 Product Development (T)

Here, we refer to the actual design and product development, obtaining a prototype or a sample
product.

7 In-House Product Tests (T)

This contemplates the internal testing of the product under controlled or laboratory
conditions, putting reliability and prototype adequacy as well as functionality to test and verifying
specifications.

8 Customer Product Tests (M)

These test are made under the most authentic condition possible. Normally it implies the cession
of a product sample or prototype, free-of-cost, to a possible group of purchasers to test it.

9 Trial Sell or Test Market (M)

This consists of an attempt to reproduce the buying and selling situation of a product with a
limited number of purchasers, either in fictitious environments or offering the product in a limited
geographical area.

10 Trial Production (T)

A limited production is decided on for the purpose of testing the production facilities.
The two forms of approaching this activity are: a test of the very production system and a quality
test of the product that the production system generates.

11 Pre-Commercialisation
Financial Analysis

This activity comprises a financial or business analysis after product development but before its
launch into the market on a large scale.

12 Production Start-Up

This is the start-up of large-scale production. This activity requires good co-ordination, a
committed management and suitable resources, both tangible and intangible.

13 Market Launch (M)

This includes a group of marketing activities that go with the market launching of the product
in order to facilitate its commercialisation.

(M) marketing activities; (T) technical activities.

AR 2.2 TURBUTBINTTUIUN IR U NARS T Il (New product process activity)
N Copper and Kleinschmidt. “An Investigation into the new product process: steps,
deficiencies, and impact.” Journal of Production Innovation Management 3 (2) (1986), p.

71-85
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development

I 4

Generating and Product Product Distribution
selecting ideas designing design

and sale
Marketing Marketing
Policy planning Pla_n/
formulation | Idea finding

A,

Formulating
goals and

strategies

New
business
idea

Product
policy

Production

Product planning Strict develpment

Product development Realization

Innovation

AN 2.3 ﬁumwﬁh\m PAINTLUIUNINWNUTANTIH (The phase of innovation process)
N N.F.M. Roozenburg and J. Eekels, Product Design: Fundamentals and Methods:

Product Development (Dutch: Uitgeverij Lemma Publishing, 1991, p. 9-28)



Stage Definition End point

Concept development  The development of the overall concept for the vehicle Management approval of the concept proposal
in terms of market positioning

Product Planning The development of the basic layout of the vehicle, Approval of external styling and other critical targets
external styling, performance targets and cost targets

Advanced engineering  The development of main components such as engine, Approval of product planning
transmission and suspension

Product engineering The design of the vehicle itself, including prototype, Management approval of engineering drawings
production and testing

Process engineering Design of the manufacturing process for the vehicle Installation of tooling equipment into the plant
including plant layout and tooling design

Pilot production Test production at the volume production line for the vehicle  Start of volume production

AT 2.4 TURELEBNITLNUN I ANNE AT (Stage of the product development
process) - 17{34’1 Tennant and Roberts “A faster way to create better quality products.”
International Journal of Project management 19 (2001) 353-362. AANNA1N Ellison DJ,
Clark KB, Fujimoto T, Hyan Y. Product development performance in the auto industry:

1990s update. (USA:International Motor Vehicle Programme, MIT, 1995)

Wright (1998) 1#aaMng1uuunszuaunsWmuIaanUUNARATY (Product

Design Development — PDP) lunwi 2.5 lugiluuidnenuanaiiludunei nszuaunisis
% v d! % [ % o v o

AMNANNADINITIDIgNAT avazdeadumeiunaiusuauaesgnAn uaznanlanauuny

Tnesasiianudnlalunssndulasnagnii antiuilaInNseenisresgnAn iy

¥ o % . e . % = 4
PANINUANINATUNITEBNLLUL  (Product design specification) war lvinueuaanuuy
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Determination of
customer requirements

\ 4
Product design

specification

A
Initiation of concept

solutions to the
design problem

\ 4
Selection of the best

concept for further
development

A
Embodiment design

A
Detail design of the

chosen concept, and
preparation of full
manufacturing
descriptions

\ 4

Manufacture

\ 4
Sales and support

AN 2.5 HANTINUBINTZLIUNTTRBNKLIL (The design process as a linear activity)
#iun Dr.I.C. Wright, Design Methods in Engineering and Product Design: The product
design process (UK: McGraw-Hill Publishing, 1998, p.1-17)

Bonollo (1999) & AN HaN17 @0 AU MINAAINIIN LAZNNI0RNULILNNG
gRAaMNIIN IAELTUNIZUIUNIIWEMUY LATN198RNUULILARADIT lUgAaunssnasie i
LmﬂﬁLﬁuﬁqLﬁfam@mﬁﬂwmmmgﬂLmum:mum@@@mmu aunanesLeld 5 duneu
tsznausag

(1) N193L8NEALIReAIN (Task Clarification) 91usdnanalssnavusias

1yAIBIPNAT NIINMUATANLTEAIA NIFINUNL N1FIARTTINIAT NITLTENIDUFUN Y
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(2) NITRELUIAR (Concept Generation) NILAANBANNINANNAA N9
AnTedtlymNiiaauduniseanuuL
(3)  NI9UsTN WATNIINAUNTIBLUIAANNTRANUWLLY  (Evaluation  and

Refinement of design concepts) N13UITUNAAINIATIZN LAZNITATANNUUIAR LAY

aI/ a ddd‘
NAUNTRILUIAANANRAA

q

(4) NN2RANLLILIIEAZIAEIA (Detailed Design) UNIRmLN Lazn1TNaugaL

[ a ai A b4 (3 £ dl o o I A e o ]
ﬂULLu')ﬂWVlL@'ﬂﬂifJ LLf\ltﬂﬂalﬂqL@ﬂ”’I UBET INETNUNITATUINE ATNNA 40 wazdaullsznay
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(5) N13RDATLANIIANTUIU (Communication of Results) mmmuﬁmﬂgmm
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Tzokas uarAouy (2003) 15%L@u@gﬂLLuum‘zmumﬁ‘vamNamﬁmsvﬂmi
SipSiatht TnevnsneaninananiusieninntureduneumsiaRARS LA
%umﬂuw%f@uﬁmmﬁ'Lﬁm%umﬂunﬁwﬁ 2.6 An3Eeus Lm:ﬂﬁ*uﬂa;\‘]Lﬁuiﬂmmiﬂzﬁmﬂmﬁﬁﬁ@
Imﬂﬁf]m@ﬂinﬁumﬂEﬁmmié’mﬁmmmamﬁmevﬂmiﬁﬁﬂ@xzﬁun’mﬁzﬂﬂuﬂ&:mﬁﬁmqﬂ
wazisefuaud  nszuaunissznavlddos  nisAumlelmennumn  nsRELILWIAR
AR N19UIUHUNNIAUNNAIUGINA NIWIUINARATUIT N1snAaaL waznislaes
ARSI TaegRan Tnefisdeuusiasfuneu dezdiuna faniensusun@nioe

AUt UaTHszEzINANAUgR



DEVELOPMENT STAGES

EVALUATION GATES

Idea Generation : The search for new, useful
product ideas.

( Idea Screening : The first evaluation of new

-

Concept Development : The product idea is drafted
in verbal or pictorial form, further explaining the
nature of the concept, with initial ideas of
ingredients, materials & technogies.

product ideas.

Concept testing : After interpreting the reactions
from potential customers, it is decided whether

Y

Build Business Case : A thorough market, technical
and financial analysis take place,

L the product concept has market potential

Business analysis : Here it is decided whether
the product is technically feasible, has market

0

potential and will make a sound financial
contribution to the firm.

Product Development : The design and
manufacturing of several prototypes.

Product Testing (Functional) : Here it is verified
whether to the prototype meets internal technical

—0—

Market Testing : The working prototype is tested
with potential customers to assess their reactions.

t & manufacturing requirements.

Analyze Test Market Results : Here it decided

<

Market Launch : The launch of new product on
to the market.

a

Lwhether the prototype has market potential.

ﬁ)st—/aunch Evaluation (Short term) : the
success of the new product in the market is
assessed when 25% of the lifetime of the

product in the market has passed.

Post-launch Evaluation (Long term) : The
success of the new product in the market is
assessed when 75% of the lifetime of the
Qoduction in the market has passed.

|
|
|

%
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AN 2.6 TUADUNNTRALY WAZLTZUNATR9NTZLAUNINEUEAR U (Development

stages and evaluation gates in the NPD process) - 111 Tzokas, Hultink, Hart. Navigating

the new product development process. Industrial Marketing Management 33 (2004),

p.619-626.
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Lu as Yang (2003) ﬁﬁmiﬁﬂmgmmumiuL%ﬂ‘ﬁuiaﬁmiaumﬂ (Information
Technology - IT) guuuulusinneluléndu FaifulszinafidszannnudnGantned
ynefm 1T lutag 20 Tk dszaumsalranudsuiimilésuandsemanidnanamu
rnanenllgnanian sinldausonanaudnmalulatdugeeagn nsdneldlui
ANNANNUTIZUINNNTIAY AT (Research and Development - R&D) LaTN1IAANA
fflannudriugludwan Anssumieansdadusesldniuidinisduadnase i
g1l R&D uresnias wilinmseanuuy wazmawau Wesannlduiuldifidug
funuwalilad  AounszusumsiaueansneRwansllanluglnl il sk
aum definsanieuneumsimunsdasosilvid Sy 6 duneu un nsAne
Aadullls  (Feasible study) N19919UNUKARSNT (Product planning) NNSREILN
NARA0L (Product development) NN9RF19FI L (Prototyping) NNINAABNKAR (Pilot run)
AENNTHR AT (Mass production)

Chase WAXAUY (2004) 131U DNNIZLIUNNTDBNWULNARIT W WnAanIIN
fiflannududeu ﬁmaﬁ@uﬁi@‘lul,uﬁiawﬁqﬁwwﬁq@ﬁ@ ﬁﬁ@mm&mj andulinFauiu

nNINA 2.7 uaadgtluuuduseunsRuRaRTueiiall

SCHEDULE
Project Months before  Market
PHASE hggin; market intreduction introduction
36 b1 18 9 0
[— —1
Concept Development
Product architecture Concept
Conceptual design Program approval
Target market
Produer Planning O——O Final
Marker building Design/ First full cagineesiog
Small-scale testing planning prototype N lease
Investment/financial
Preduci/Process Engineering o———>0
Detailed design of product Produst oGS ~ Market
and wolslequipment Process introduction
Building/testing prototypes
Pitor Production/Ramp-Up pilot mdm
Volume production prave out o
Factory stan-up . Rinp-tp
Volume increases o commercial
targets

R 2.7 gﬂLmu‘%umummﬂ@xmumﬁﬁwmmamﬁmeﬁ (Typical Phases of Product
Development) - 17{34’1 Chase, Jacobs and Aquilano. Operations Management for
Competitive Advantage, tenth edition, New York, 2004, p. 155-156. AANIAN
Wheelwright and Clark, Revolutionizing Product Development: Quantum Leaps in
Speed, Efficiency and Quality (New York: The Free Press, A Division of Simon &Shuster
Adult Publishing Group, 1992)
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engineering — CE) 1nlildasAns gz usuULdsE e LaYAnIRIL
HARAn nFaufunndouaanadasiunszaunng lunii 2.8 Aanssuniaiimn
HARAUT NIRA1R waznITHARAYin e i Aanssumaans alanansauananniu o

AnauusazdousaclimndauieTeaiu wazi
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v 4
TURBUFANT BBINTZLAUNININUNNARIWT TuegfUANYUEI898IANT UAY

1

WugunAugRamngsd lddnazsili Aanssuniseaniuy NAN9TNNITHAR NAnssNsnu

ANIWANUNNARA LT 29N 1D mUATINDIANT ANUULFANNARTUARUIRINTLLILNITRRIUN

Y v
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HARSTWITINAL TN IUATUADUTIBINILLAUNIRENWHA RS U AFasiinsAndaya

atetnaY wazfiasundunau e liaenAReUANAINIIDTBIBNAN TN L]

Phases of Development
Functional  |Concept Product Detailed Product/Process Engineering Pilot Production / Market
activities Development Planning Phase | Phase Il Ramp-Up Introduction
Propose new Choose components Do detailed design of  [Refine detail of Evaluate and test Evaluate field
Product technologies: and interact with product and interact product design; pilot units; solve experience with
Development develop product suppliers; build early with process; build participate in building problem product.
ideas; build models; [system prototypes; full scale prototypes; second-phase
conduct simulations. |define product conduct prototype prototypes.
architecture testing
Provide market- Define target customer's|Conduct customer Conduct second- Prepare for market Fill distribution
Marketing based input; propose |parameters; develop test of prototypes; phase customer rollout; train sales channels; sell and
and investigate estimates of sales participate in tests; evaluate force and field promote; interact
product concepts. and margins; conduct  |prototyping prototypes; plan service personnel; with key customers.
early interaction with evaluation. marketing rollout; prepare order
customers. establish distribution entry/process system.
plan.
Propose and Develop cost Do detailed design of  [Test and y out Build pilot units in Ramp up plant to
Manufacturing  |investigate process  |estimates; define process, design and tooling and commercial process; volume targets; meet
concepts. process architecture; develop tolling and equipment; build refine process based targets for quality,
conduct process equipment; second-phase on pilot experience; yield, and cost.
simulation; validate participate in prototypes; install train personnnel and
suppliers. building full-scale equipment and bring verify supply channel
prototypes. up new procedures.
* Concept for * Establish product * Build and test * Establish product * Product pilot *Ramp up to
product and and process complete prototype.| second-phase units. volumn production.
Key Milestones process define architecture Verify product prototype. * Operate and test * Meet initial
* Define program design. * Verify process complete commercial
parameter tools and design. commercial system. objectives
Concept Program Detailed Joint product Approval for Full
Key Decisions approval approval dedign and process first commercial
approval approval commecial approval
sales

N 2.8 uﬁﬁﬁﬁ@ﬂﬁwmj nelFnnggannanssnduing (Typical Phases of Product
Development) — 17{34’1 Chase and et al. Section 2 Product Design and Process Selection,
Operations Management for Competitive Advantage10th edition: (USA: Mc Graw Hill,
New York, 2004, p.156-157)
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1) nsAnEAnsduldls (Feasibility Study) 2) nNIWRLIWIARAKARATUI (Concept
Development) 3) NNTINUHUNARATUT (Product Planning) 4) AAINIINNIZLANNNT LAY
NARA (Product and Process Engineering) 5) N1enadaunanm (Market Testing) 6) N9

Udeenaninuriasgnain (Market Launch)
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2.3.1 NMIATUAYUAINFLUTU99ALFS (Top Management Support)
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tnel (Cross Functional Team)
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fuanesniddenlianuddyiodennasdunisie (Management
Commitment) mﬁmmﬁmwuﬁumﬁﬂﬂué’huﬁmj

McGrath (1994) innsatpszsigduuunagninaainsiiug Usznevldday
981 malAsuutlamianaluled AnuuAnsNeaAATIET A1 Lazniemann wiax
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2.3.2 NI NIURL LA 1N (Cross Functional Teamwork)
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AanenuRsaNNendas fariy Holland WazANE (2000) WUANHUANedaNaR
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1.9uUaanLkul (Task design)

2. dautlszneaureanuay (Group composition)

3. untitynjAaasasAns (Organizational context)

4. nezuauni1snelss (Internal processes)

5. NTEUIUNITN8UAN (External processes)

6. ANHUTAINNAALRINGH (Group psychosocial traits)
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2.3.5 ANANNNTOENNITNAR (Production Competence)
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process)

a ]

tladanauilluunag 8 FFunNI178au5UANNNANEINAFAINT]  AINNANIIANEIA0
) ) ]

3
]

nsztnunsREuInann dnarliinisaunilugiluuundaau faatinananisineaes
Cooper kay Kleinschmidt (1986) AEIUEaIN1728N8LAWNT NNTWRALNTMABNAN T
1 i’/ a %3 al 1% 1 % v dl
wiazdupau  n1susunsdans uwathtaiuliasnsnliulanareanszuounisly e
wWEauaufunismesauatinauasududunen waznisdne ludssmesily 3lagad19

AaNgTNNITLRUNNIWENWNNARA TN 13 dusewlugii 2.2 Tne Cooper (1994) Wudndl

= 1 a o o

W 1%  WindunRnanL3smtinn1swmundansananllld s 54 % w1303

q

v v
o

pananali/ldines 9 Tuneuvzedaanda (luasuyndunaw)



19

2.3.7 apinnasumalulad uazA1un@n (Technical and Production Synergy)
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239 maduddaudanaesduan  uazgnAnlunszuaunisaanuuy  (Suppliers  and

customers involvement in the design process)
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2.3.10 AMNINTBINARSEWIT (Quality and Uniqueness of The Product)
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2.3.11 ﬂawﬁmqé’mmmmm (Market Strategy)
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3) NAYNSAUNIIARAUUNe  (Distribution strategy) 89NINNNIAARNUUNY
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Critical Success Factors

Montoya-Weiss and

Calantone (1994)

1.Strategic Factors
2.Development Process Factors
3.Market Environment Factors

4 Organizational Factors

Song and Parry (1996)

1. Product advantage

. Market synergy

. Technological synergy

. Market potential

. Market competitiveness

. Market and technical understanding

. Senior management support

o N OO o0 b~ w N

. Proficiency in the predevelopment planning process
in concept development and evaluation
9. Marketing pretesting and market launch

10. Technical proficiency

Lester (1998)

1. Senior management commitment

. The culture of the organization

. Cross - functional teams

. Focus on adding value to the efforts of the venture team
. Provide strategy and fundamental guidelines

. Share a common understanding of the process

. Innovation requires expertise, skill and motivation

. Generating good idea

O© 0O N O o M~ w N

. Team formation events

10. A detailed project tactical plan

11. Clear goals and milestone measurments

12. Shift to an external focus to run the new product venture
13. Understanding in the venture team

14. Communication to management

15. The insight gained through reassessment efforts
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praeh 2.1 fadegroinddalunisimuinandneiiviseainddavanss) vinunediue

(ne)

Critical Success Factors

Poolton and Barclay (1998)

N

. Top management support for innovation

. Long-term strategy with innovation focus

. Long-term commitment to major projects

. Flexibility and responsiveness to change

. Top management acceptance of risk

. Support for an entrepreneurial culture

. Innovation requires expertise, skill and motivation

. Generating good idea

©O© O N O o~ 0N

. Team formation events
10. A detailed project tactical plan
11. Clear goals and milestone measurments

12. Shift to an external focus to run the new product venture

Lynn et al. (1999)

1. Having a structured new product development process

2. Having a clear and shared vision on the team

3. Developing and launching a product within the
proper time frame

4. Refining a product after launch and having a
long-term view

5. Possessing the optimal team skills

6. Understanding the market and uts dynamic

7. Securing top management support for the team
and the team's vision

8. Applying leassons learned from past projects

9. Securing good team chemistry

10. Retaining team members with relevant experience
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praeh 2.1 fadegroinddalunisimuinandneiiviseainddavanss) vinunediue

(ne)

Critical Success Factors

Cooper (1999) 1. Solid up-front homework to define the product and justify
the project
2. Build in the voice of customer
3. Seek differentiated, superior product
4. Sharp, stable and early product definition
5. A well-planned, adequately researched and
proficiently executed launch
6. Build tough go/kill decision points into your process
7. Dedicated, supported cross-functional teams with strong leader
8. An international orientation: international teams, global products
9. Provide training on new product management
10. Define standards of performance expected
11. Cut back the number of projects underway

12. Install a process manager

March-Chorda et al. (2001) 1. Top management support
2. Product development planning and process

3. Analysis market requirement

Montoya-Weiss Waz Calantone (1994) ldnnn1ssqusanAnen 47 LA
nasemeEIn uazvniadamantu Tneldnenanaaifiduieladeluneimnudasiost
Tlsvaunudnisa uagldtiaueiladunieduieieu 4 Usznns Wuguunusadluning
2.9 daglun1samzdnszuaun sWRNaRS T eae SMEs Song WAz Parry (1996) &
Anwnatladegroindiares 404 u?ﬁmiutﬁﬁuﬁ'@mmﬁﬂuﬁﬁmmw nninelulagnii
unzunleeinludl 1993 Fnseenudnioilv fa 788 ks fifladuiidrdty 10 deznns wa
miﬁm:mﬁm@'mwudmum\ié’ﬂuﬁﬁﬂ@jmmzﬁﬂL%f«]‘umu?ﬁwﬁﬂu AENANHUTARLARY
wreddnwozilulluianienesduussmluendnimide WwReaiu March-Chorda Uay
ALY (2001) AMnNsANEALATIZY LL@ﬁiﬁLﬁuﬁ\iﬁﬁmjmmzﬁﬁL?@Z%’mi"umzmumi
WUNNARTUIFNNS34ENgN SMES e 1iu wandsn a1mns i wlefiliaef dwe

nezAne Wan wazdidnnsatindlulsumaaugliadenisu 3 nguwan- deerii
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Strategic Factors Development Process Factors
* Product Advantage * Proficiency of technical activities
* Technology Synergy * Proficiency of marketing activities
* Marketing Synergy * Proficiency of up-front (homework) activities
* Company Resources * Protocal (Product definition)
* Strategy of product * Top management support

* Speed to market

* Finanacial/business analysis

New Product

Success
Factor
Market Environment Factors \/A Organizational Factors
* Market/potential size * Internal/external relations
* Market competitiveness * Organizational factors

* External environment

At 2.9 guuudmiuiladagennudniSaresnszaunisiuinteundaioeilvl (Factor
Found to Drive New Product Success at the Project Level) —‘ﬁlmﬁ Montoya-Weiss, M.M.
and Calantone, R.J. Determinants of new product innovation: the case of the U.S.
electronic industry. IEEE Transaction in Engineering Management EM-31, 1984, p.192-
203
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gunsnd vizan1vaenauludsnsnan
1.4 ANHY LaNIIANLAYWANELTU 99 AU4a
1.5 NANNFNIRLFABNTR WA R U I
2. NNINAULUIAALARA DT (Concept Development) Hiladgisiassiail
a = v v
2.1 NM399LTINLALNITENTRIVBIGN AT
= o a
2.2 NHINUIZANANDI LUN TN UIANNAR
o A a al % a o 61 1
2.3 Mednaenlamelnemeuiuaaniusiiunow
2.4 AN BATN1IATLAYWANNE LTI 9T AL
2.5 nedduayuandeaanuuL 398 LaTWRWT wazlnedAInsIy
2.6 71EAZIREAAMUANTTANIAAINIINANNNIINN LA uazimualuane
ANBOIANHT
3. NMIINURUNARATS (Product Planning) Niladaeiaasiil

1
% v a

3.1 NN2UNUAR N19AUASIANELNEN ATN1TDAANTTLAatiNal1sZAna AN
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3.2 NMuATre0a1tATINIIAMFLIRANNATNNID LaTANALNTNTUNNS
ALY

3.3 NMENBUINNINIUNINITANITNARS WA s

3.4 nslAusaudaresnuudulie

3.5 MINEENINANANE WU FANUTAINITN UASNIINAR WATNINENIFNT
Hunwa

3.6 mma{mﬁu WAZNNIAULAUUAINELTUITTALIZS

3.7 MINUUAAMANLR UATANNATNITDVBINARS I

3.8 nMathwmsguzadenuanisinuaninnan g

4. YAINTTUNTELIUNNT LATNARADS (Product and Process Engineering)

filadusiondail

4.1 MamRRTNLEIBIATINI TR

4.2 N13a513AMd A ALEAAINAINNTOTBINIELAUNTHRS ULAZTA
ANHANNNION A TUTAE

4.3 NMIMARBIHARATLNUAULLL LAZTLNAREY

4.4 ManeaeUnAnAuTinely uarnIeuan

4.5 Msdeans wazuanitaeudeyadiauansey

4.6 mms{qﬁu WATNITAULAYUANNELTNNITT AL

4.7 msldnanidulunsiuuuy LL@::Lﬂ?lmflﬂﬂqﬂﬂ?ﬂj

4.8 nstirdaunniasainnszuaunisilufutlalunisesnuuy wasWmu
AR

5. NNINAZALAAA (Market Testing) fitladuciaesl

5.1 MMUUAKNLNITAAIA WATNANGNAT NFBNARELEUNITANTUGINA

5.2 n3ldrnetduAnaaeuinanisuanuandnei gLz inanaaesld

5.3 4139adirenvesdisinadenislddusn uaznuualdsunsunisnann
AUFUAUAY

5.4 ﬂf]iﬁﬁﬂ;ﬂ@ﬁiﬁmnmimm@@ummmiﬂﬁuﬂqq LazNIIALINgEINA

5.5 AN NHINY WATN1IATLAYUANNELTUN T AL
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iERHEION

Zhe

6. Nsaasnansiuiasgnann (Market Launch) Hilade
6.1 NassnanA il g aN RN TaN

6.2 ANNUAINUAIETBIIULLLINIIIRAIUUNE 1 g ldnineuneni gl

1 o ¥

Fupnsiasl AUTAARNLNE E]

a a

Ange HALUAN

S 21

6.3 NN9THEUN NNTRAAUATNNNTUNE LAZADRANININITIAAADENIT LTS
dl o
WNuNNeNgaLaL

6.4 P ANARA U AN LT LA liaenane

v
2 4 FnTinAINALGA

AT ANINN8 1N TZLIUN IR UNHARNA TS NANeILEENNU Tz aUANNANSA
X
Ci

1
o &R

FNel

o

AUNUUAF

1%

dl a o o sl a a
ANLUNIZAN NUIREURE) AL VLm‘ﬁ"Jﬁﬂqiﬂﬁ‘zLNuﬁl’]ﬁJN@ﬂ’]iﬂ{]‘i_l 4

HARTA1899 wardngUszasAiumnan

o

3 1 ]
Fin@dm (Key Performance Indicators - KPls) Aa LAzaslavirasaiinldlunisdn

A a 1 o a Qi o o % 1 & | 1
170U N UINHANTANUUIUNGN ﬂmjl,umumm ﬁl@ﬂ@\iﬁﬂ’]ﬁ‘lﬂu@ﬁl’]\ﬂﬁ‘

o

Tun1sdanndaddn - Anaeds  lAun  Apvinainudnataanna  (Balanced

1
o

aa ]
ATUNNNARR

[

Scorecard — BSC) ngun1sNauan (Key Result Area — KRA) ladeidn
AINA1A (CSF) UA¥AINNIININ-ABL (Question and Answer) AIIIEIAZIBEARINNINT

2.10

v _aa

4. NN90NN-RBL [Q&A] ﬁu?mimﬁmiﬁﬁﬂmmﬁ'

WLNﬂ']ﬁ“m"ﬂ.ﬁ/l?@El‘ﬂ\iﬂ']?imil’mll@dﬂﬂ’\'J‘ LL@.VEL‘LL
mam@ummummu@ Faaaing m‘nmmumm@
ARLAIDN

3. fladudn Ay nTraniudisa [CSF] [KPIs]

AR mUAlafauiaA NdFa
wasnTiuin uuatladaANdFauAaE AN

nsSav Al

TANAINUNAN

1 NANAVRANAR [BSC] Nﬂ’]i‘ﬂﬂﬂuﬁ’llﬂﬂﬂiw’&\iﬂ
'VN 44 A Aunnalu @ﬂﬂ'] ﬂ?u‘i_l’luﬂ’]?ﬂ’]iliu
ﬂ']ﬁ‘L?EJ‘LA? LAZNIIWENUN LL@"’ZQ?'NWHH’J@THN']
LW’PJ[WPJ‘UW]U']JJ wmsquﬂﬂﬂmﬂmmmw
azmlinaulédn ‘ﬂ\iﬂﬂi‘@’]@ﬂiﬂ‘uﬁ‘@q&l@
o rd‘ v A 1
mmmqﬂizmmwmmmimﬂh

2. HAUNAN [KRA] MUUANAINUNAN
130RINTANNA AT AaANE1E] [KRA]
20984An1s uaztladueslaflu@ansanisdn

- P . - ° &
yiretsziiuietiueandnesdnisssaumanudgnida
KRA WAAZAY

~ aa e o0 o oo
NINN 2.10 LLZQﬂdﬁﬁluﬂ’]ﬁ‘@m%’m%uﬁmmm’]

a oa Yo Ao o
nsUfiRuleeldaTidnnasuman,

AuANAASHINATLIAT

UWAN - N11 aaensnd Agnsn, nisdsziiumnag

(1mﬂ-tﬁﬂu),

Management, For Quality, September-October 2002, Vol.9 No.59 N1 121-126
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- a o o - Al vy a o
asAnsflszaumnudnda  dnidluesdAnsildinislsnfiung  uazdananig
UiAeu (Performance Measurement) agiflutlszan msznistsziiiunasinliesdns
Lo ’ v o | o A v
AINTINIILANNUEIBIAEIIHan et ele uazazsasiulgedaule inetiazlAtinng

1 1 ¥
Wt wazud i ludns e WU LuLsaEL maRANlasuANNtaN Laziniiaiaiall

1 ¥
a o a

dszmea uazsinedszmaluilaqiu 1Aun S8n1siniauunainuanadnasnna (BSC) natiails
= o = A o = a a va & = ¥ a

Anaimununanluenn  NesAnsinisdssiiunanisUfiRaulaeiuiessinun1stu
(Financial Perspective) fnunaaniunistsuidunadnuau o dqe Tneindenis 2 v

%

A AT.LAIA UATHU AINNUANENALE5INTA waY A 1905 wAlluaw RUENMIA1UANT

¥
Yo Al v

danng Wiiannsdiea uavAnmiloymsenanonusn Husmsdousnniesldaaiadnsiu
193w (Financial Indicators) 7t ANNILAA  UAzILnn larnaYY Hundnivini
ﬁﬂ%ﬁmiﬁmmﬁﬁﬂmu@:uquumLme\‘mﬁiu??mié’ﬁumiﬂmﬁummﬁmf WHIANAR
Tnsidn  evAnsAosiinslszifiunaly 4 yuwes  lAun  yuNedsuN1IRY  (Financial
perspective) HNNBIAIUGNAT (Customer perspective) HNNBIANUNTELIUNNTNE 1Y
(Internal  process  perspective) LL@:HNN@WQWJWHM?GHHE WaZNIIALTALRIRIANT
(Learning and growth perspective) IANN1IANNN IWIN941s Harvard Business Review lu
U nA2535 uazsiennludl wr2539 vaedldideumideides Balanced Scorecard
Translating Strategy into Action Intisjaiiunislduanatnauna (BSC) Fhuedesiialunns
inagniesAnsilgniadfis finlfuapuAnAeafunanalnauna (BSC) huiniewld
Aua1uniraneluedAnssng 7 fialan

WANATAANAR (BSC) ABITLLINILIENITNY uazilssidiunariavensdng uaz
Tildanzidluseuunisdnuaiinesasinafan waazlunIsnMUAdRasiAl (vision) LAZNL
nagnd  (strategic  plan) LLCZTQufd@mmiﬂzﬁnﬂ@;myaqmrﬁi’ﬂnﬁﬂiﬁﬂmmqmﬂumi
ANHUUIILAAZENENNN wiazAY Tt uLIeananalInaNna (BSC) autiun1sqamnm
wwannaudle wazlFutlaanisanifinenu TAE AT NN ATIAT LB INTZ LAY
nelueddns  uazHANIENUANgNANNNEUENENANT  WNnFutlpeaiienagns il
UssAn3nng uasssAvsuaRTeiy

uanaImnaNna (BSC) dlFsumsiausnlnenaen slfnmeemanain
duna (BSC) anifienwriesiiefigniditeds warilsedfiunaesdns lgnadussaciiod

il ¥
FLULEMIUNNIINUEY UAZLIMNIENEAART (Strategic Planning) Im&é’ﬁwmm?m%ﬁ
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A o o 1 1 o & 21/
(Norton WAy Kaplan) #utidnuniuudn AINNANASN (Balance) TN sWEUNa9AN I

Amn30dn uartlsriiulfannnisueinuyNNedT89szULNTA UALITTIHUNA ANNAN

2.11

Financial
| m "
Tosuccesd  |E|SinlF
firancially, how | 8|5 28
should we S5 2E
appear o our
shareholders 7
Customer T Internal Business
: £g.8 Vision fokosnes 10
"Toachisve our 1315512 d “To satisfy our | 5| 5|22
Yigion, hoky %E EE il an —-r shatehalders %E :E
should e oFE|E Strategy and custormers, |oIES|E
appear ko olr whal business
cusfomers?™ processes must
J ve excel ak?
Learning and ]
Growth =l [
"To achieve our ||kl oS
vision, how will | 8|5 %E
we sustain our 518 2|E
ability ko
changs and
ey 7

nwi 2.1 uamanaasuilasddesing uaznagnsesnidu 4 yuNes - N1 Kaplan
Robert S. and David P. Norton, The Balanced Scorecard-Translating Strategy into

Action. Boston: Harvard Business Press, 1996, p.322
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a9AnslimndATy Tunnstlsvifiung TneuNeIsusIg < aztsznausiag

@ q

famazaunsani linuIfan1ss i nan1saiuauiluasngls

g [ %

% a = a dgj %
ANUNITRUAZRNITNANTUFATIR (KPI) Tuau
1.1 naiNTuLeanils (Increase Margin)

1.2 n7iiNTLae93e s (Increase Revenue)

1.3 mmmmmmﬁunu (Reduce Cost) uag au °]

2. yuNBIAIUgNAN (Customer Perspectives) unnsyaitiunazaataued

mmrﬁl’mmﬂmgﬂﬁﬂﬁamﬂu LATNNHUBNBIANT LAY
2.1 m’mﬁqwﬂwm@]ﬂﬁﬁ (Customer Satisfaction)

2.2 dquiLNmanm (Market Share)

2.3 mﬁﬂmgmqﬂﬁmﬁm (Customer Retention)

2.4 nMaiingnAnlus (Customer Acquisition) Wz &1 ]

3. YunassunszLaun1snIe (Internal Process Perspectives) Liludaui

doevinliessnsansntiauanuAl (Value) NgnAnsieanisld taading

4
o a

NAFUNFITIR (KPI) Tidnis

3.1 HAANW (Productivity)

3.2 inMzaa9antingnu (Employee Skill)
3.3 AN (Quality)

3.4 N[ (Cycle Time)

3.5 NM9L7LiReU (Operations) kA 8% |

4. syunesinunIFaud uaznaAulaveeAns (Leaming and Growth
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Tun1sdanmanatnanga (BSC) anilusiasadusndda (KPis) dsznavulunng

=
N

1. Hﬂ\la\lmﬁ’]uﬂ’mfm (Financial Perspectives) Lﬂugmmﬁﬁmmzﬁq Vﬂo_llm;i’]\i

Perspectives) luynnasngizusarlimnudrAryiuyaainsluesrnslag

¥
o Ao

AN13NANTUFTTA (KPIs) Tusing

4.1 puianala uaziALARUaININIL (Satisfaction and Attitude of
Employee)

4.2 N (Skill) WBINTINIIL
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4.3 §n3N13 41 28n1eININe (Turnover) Lavals I

HNNDI 4 AUANNNI0ATUIANUITANR uATATHIRLAMUMAN FINANIINN

F1379% 2.2 dnguszasd uardriinnasuuanaNLWIANNARATAANAA (BSC)

HEALR g Lszaas FTUARNAINLUAN (KPIs)
Financial |Profit maximization Profit growth
Return on sales
Return on assets
Return on equity
Profits per employee
Profits per total assets
Revenue Growth % of sales increase from last year
Revenue from new customers % of revenue from new customer
Revenue from old customers % of revenue from repeat customer
Revenue from new products % of revenue from repeat customer
Gross margin from new product
Productivity Improvement Revenue per employee
Cost per unit
Cost per employee
Customer |Customer Satisfaction Customer satisfaction index

Customer complaints

Average time from customer contact to response

Customer Retention

% growth of business with existing customer

# of repeat customer per year

# of defect customer per year

Customer loyalty index

Customer Acquistion

% of new customer per year

Customer Profitability

Profit per customer

Market Share Market share
Customer per employee
Image/Reputation Image index

Number of applicants

Quality of product

Reject rate

Return rate

Good Relationship with Customers

Average time spend on customer relation

# of visits to customers

Customer loyalty index
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FN399 2.2 TRQUeasd uazATiiANAIIINANANNIIIANNARRTAANAA (BSC) (i)

RGN ngLsvasd FUUTANAINUUAN (KPIs)
Internal Innovation Process # of product developed
Process # of sales product developed
On-time Delivery of Product % of on-time delivery
Lead time from order to delivery
Production Efficiency Yield
Cost of production / weight
Total production (weight) per employee
Total cost of production per employee
Waste per employee
Machine downtime
Production Speed Production process time
Production Quality % reject
Technology Readiness Investment in technology machine
Average year of usage for machine
Marketing Capabilities Sales forecast accuracy per salesperson
Availability of Raw Material Suppier satisfaction
Reject rate
Delivery days
Learning [Employee Satisfaction Employee satisfaction index
and Average absenteeism
Growth Employee Skills # of training days per year

Training cost / total budget

Average employee year of service with firm

Average age of employees

Employee Retention

% turnover of key staff

Employee Productivity

Output generate/employee

Revenue per employee

Strategic Job Coverage Ratio

# of employees qualified for specific strategic jobs
related to organizational needs

Information System Capabilities

Strategic information coverage ratio (availability of
information relative to needs)

Research and development

Number of new product

% of value-added product per total product

R&D expense/total expense

Motivation/Empowerment

# of suggestions per employee

# of suggestions implemented

Pun aawnsnd Jgnan, nsdssdiunanisduRanuleelddaidnuanundn, anandadis

walulad (1‘1/1?1-03141&), Quality Management, For Quality, September-October 2002, Vol.9

No0.60 %N 119-123
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Rdalsvinauananuaasiniudduvinuau Aldinanatnanaaldld 1w
Sandstrom &z Toivanen (2001) livinnnsAneFaIn1sdan swimuInansiilaelduan
aanannalunswd ladymresirnseenuuudinaglddndunistimegduuuina - was

o 1 o 3 a v K ¥ ¥ = dl ] a
VI’N”I‘LL%J‘LI??@"Jfﬂﬁ]‘ﬂ?ﬂi'&ﬂﬂmﬂﬁlﬁ‘i‘_‘m "ﬂ\‘ii@ﬁ’]%’]\ﬂmﬁﬂ;}ﬂ’] HANONNTEIANAB TS UULTUNTUBN

o 6

UsEmiudAnsdeanuuunaniuEsimiangei uazaniiunsullaiunagniresisem

[

IPeENNINANEIIAILFENANANY  (Tulikivi)  EHAMMIRSI  wazFudnanedgminglnlu
al d9

o v

UszmaRuuaun A NAn1emanaTnanns  LasnANTyIMunuNdAzd 10

TYIAINIBONULL T LATNNNNDIY 4 YN WASTINUUABITIA TN IWUIEARA DT AIN W

1 1 1 v
7 2.12 uanldgnliinan1daa17a19NUsZ &0 aanndadtirNIesTaTAU LaYITely

219 uuwanislunsafingeafianssusine] ethaiussuy Gelfiiyunesis 4 48 uas

¥
o Ao

A dan lTniu
Indicator Measures
BSC
Financial 1 Profit for R&D
perspective 2 Net sales for the new products
Customer 1 Feedback about the quality
perspective 2 Market share of new products
Internal 1 Costs / weight (EUR/kg)
perspective 2 Number of various stoneparts
3 Ultilization rate (%)
Innovation 1 Net sales of products under one year /
and learning net sales of all products
perspective 2 Success of the development projects
3 Number of initiatives patent licences patents

NNA 212 naNATRaNAa (BSC) ANMFLINNIUWINUNNART W 0913 EMNARD (The
Balanced scorecard of Tulikivi Group) - 11 Sandstrom J., Toivanen J. “The Problem of
Managing Product Development Engineers: Can the Balance Scorecard be Answer?”

Journal of Production Economics 78 (2002), p. 79-90
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uananidsiaddereaindderiouen)  NAneladaandiavizeniu
Auwan wntiaue wazuandiflunaagilumigen 2.3
'dl o/ é’v o a o 1 v Aa o U
19NN 2.3 FRTIAAYINAINITILBINITLAIUN TN NARS U e sinddevane ] inu

A
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Key Performance Indicators
Griffin (1993) 1. Market Share
. Profitability
. Customer Satisfaction Data

Griffin and Page (1994) . Customer Acceptance

. Financial Success

. Product and Project Success
. Firm level Measures

Cooper and Kleinschmidt (1995) Success Rate

. Percent Sales

. Profitability relative to spending

. Technical Success Rating

. Sale Impact

. Profit Impact

. Success in Meeting Sales Objectives
. Success in Meeting Profit Objectives
. Profitability Relative to Competitors
0. Overall Success

Song and Parry (1997) . Overall profit

. New product sales compared with competitors

. Profit rate for new product compared with competitors

. New product success compared with the expectd profit
. Overall Profitability

. Competitive Profitability

Benedetto (1999)

. Competitive Sale

. Competitive Market Share
Gonzalez and Palacios (2000) . Average market share of the firm

. New product success rate

. New product launching frequency

. Percent sales form products less than 3 years old

. Average degree of customer satisfaction with the

firm's product

. Schedule Adherence

Sixotte and Langley (2000) 1. New product life cycle
2. New product sales and profits
3. Time to market for new product
Oliver et al. (2004) 1. Lead time
2. Cost
3
4

. Product Profitability
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Griffin (1993) IAUNLANANAINTZLAUNIWARUNA RS IR ANEATYARNTT

dl o £ o 1 4
wasuilasnszuaunimienisaana M liaiusnan mmimz‘mmm‘imqmim\mmimu

' ]
calaa

ALMUININITAAA Tm&iﬁﬁmumﬁa%ﬁmm’mzﬁﬂL‘%@mmmamﬁmmmmﬁm 3 1senng slaun
Griffin 48z Page (1994) 193"1/1”1ﬂ’m%qm@ﬁugmmmmmammm‘zmum@ﬁmmﬁ”umm’ﬁl
IFFuannstinudadinsiasgnann Tnesminlnssarematinasiteuliiduienanudisa
wazANANIAY luN s IWINARTWT IEinnnsduntmaiyrains luan TN sAN s
wazgsrnaunisanesne anansd Wdudesaate 14 siadaniu Sadu 4 pol (G TINTETER
Tunni 213 Cooper WAz Kleinschmidt (1995) ﬁiﬁ?ﬁwﬂuﬁwﬁﬂuLﬁﬂmwdwijﬁ'
UszauANdsa LL@zéﬁé’mmmium‘tmumsﬁmmNamﬁmsﬁ aInnsAnanaias
netdsaet At fu Iifadnanainisanisa1ufanssa 10 dsznisdaeiy Song
way  Parry  (1997)  AMnnsAn®INITLaUNIRRMNARALE N aneUTEnE
WRenfeuszsuilulismadiu wavensng TasdiauesaiinseiunudnSadmiy

NITUARABILAR T N 4 TUARIEINU

Key Product Development
Performance Measures

Customer financial Product and Firm Level
Accept Success Project Success Measures
* Renevue * Break-Even-Time * Development Cost * % of sales by new
* Customer acceptance * Margin goals met * Launch time schedule met product
* Revenue growth * Profitability goals met * Speed to market
* Market share goals met *IRR /ROl * Product performance level

* Quality guidelines met

Desired Desired Desired
* Customer satisfaction * Innovativeness * Lead to future
* Number of customers * Technical success opportunities
* Price / value to customer * % of profits by new
products
* Success/failure rate

A 2.13 FadaAnuddaves Griffin waz Page (Performance measures found by
Griffin and Page —7iuN Griffin A. and Page A.L. “An interim report on measuring product
development success and failure.” Journal of Production Innovation Management 10,

1994, p.291-308
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Benedetto (1999) IFldiadaanudnda 4 aliadeeiy wanslfiiuiladeg
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pnd1daluntslaesndndneuigiiasnatn  Tnadnisnovuanagns gmsas uaznis

a

29u9NTBYA 197 WIRNALTNHENNATUNIILENNT NNITERAA UATNIRUATHNARA DU

lunnsadinans Gonzalez waz Palacios (2000) lAAnANNANAUEIsnINamAliAnIg
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WaWHAAAUIIN IAFuANTHaN  AuANdFaresn@nsiusianing i lulsemanily
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Fiiunuannldmeaitiaiinalssansnalunsimunanine Az liiiaaudisa
U Tneldsaadn 5 dfafaafiu Sixotte way Langley (2000) wuAnNsResn el
WWITL LL@:m@LL@mﬂﬁﬂuiﬂH@ aunsnanAN Il iduaulunsREuNRA AT IvN Uay

A19nL5utlaeAnnuaINInaeensyuaun s AR W s IfaenemiEion nan1sade
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Hanunrouanaia®dn 3 adadaeii Annsldiuedneandreenaduanna afuniseensu

a

wazdpndnAusiugnaatauiase stuuussnanlasenuliiianiaunisdnnis was
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n3imun 1l 1990 Oliver wazAnLE (2004) NINNTANHINITWRUIKARS TN (New
Product Development — NPD) lungugaanvnssuiesaqidasdurinlulssmadilu awEnn
= o o a o Y dl o/ s v o
Wl LAZAUITANUNANTANUIN 38 Uisminadnldifangn  duniwnl  wagldvianng
R U UAMNAINITD IUNIWRUEARAST 21 1390 a1uou 31 TAfNNT 473190

ANUUARITAAINHATNITD MUNITNRUNNARADUT 4 THAAEIN

[
o Ao Aw;e o

AMTLNNURAR AUUHIR EIPLL%]I Wumm-mmmrmmLiwmﬂiwmumm@mnmm Tnel

1
a o a

Tinasadanlainiauadefiusaniulszaunisniaesdisy Tnaldudnadnanna (BSC) ¥

4 JHNBI A9l
1. JUNDIAIUNNTRY
1.1 wannls (Profitability)
1.2 4ARUNUUBDNHAANTUIN (Net sales)

1 3

1.3 maldainnisdadadnaasgnAn (Revenue from repeat order)

14

1.4 F9919a1T99AANYY (Break Even time)
1.5 NARDLILUNITAIY U (IRR/ROI)

2. HUNBIAUGNAT
2.1 NMIRBUFUNARAUSININAIUATNIN (Quality Acceptance)
2.2 Apuienalaredgnin (Customer Satisfaction)

2.3 AVUBLNAANAYBINARNA WS N (Market Share)



39
2.4 ﬁﬁ@%ﬂ%ﬂ“ﬂ@x‘l@ﬂﬁﬁ (Customer Order)
2.5 uARAITALAINgNAT (Customer Return)
3. yuNeIAUNITLIUNIINe T
3.1 HAKNARAILTEN (Productivity)
3.2 nasniiiunsegnialfeuilazannidifiavua (Under budget)
3.3 Usunun19uas (Product Quantity)
3.4 AunuUNNINaARsiauael (Cost per unit)
4. yuNBIAUNN9TELE LaznaAulnTesasdng
4.1 Uszaunignd LL@:ﬂ’]ﬁ‘lﬁ?ﬂui (Experience and learning)
4.2 4aulpsen I Tisyatanudnsa (Success projects)
4.3 81UNL04NTIEN NN3AAFUANE ANBITRT (Initiation, License, Patent)
44 Fadouaesdnldanglunsfuai  uwagad  Weuduedenssianun
(Expenditure / Total Expense) %
4.5 mﬁ‘Lﬁ'u@mﬁﬂﬁﬁwamﬁmﬁ (Product Value %)

4.6 A un9aesnAnssiaIgAann (Product launch frequency)



