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pressure from several Business e d increase their performance.
However, previous " ' on to investigating incremental
product innovation, it effects of some factors on
each type of prod of product innovation from a
customer perspective measurement items to fit with
the definition for*€act o, there raise questions for
managers who are L --'\.- in order to achieve
competitive advantagg

This study ai impacted each type of product
innovation: radical and dncr al prdduct imnovation. A researcher proposes
frameworks that demonStra . uet inevhtion factors, radical and incremental
product innovation, and j nance which are antecedence, mediator, and
consequence, respect h ation in this stud 5 firms in five industries:
agriculture, biotg cat, en cutical. The total sample
sizes are 326. St ._h‘ﬁ‘“ﬂ{*"’ 1) 13 -L ed for data analysis.

The emp:ncq} sults of this }' increase the understanding how the
product i n mglﬂ—lﬂ ﬂj]rﬂ‘ and the impact of a
product 1:% m ontext of radical and
incremental product innovation from the custamer perspectivg. Further, managers

o S, byt R - Frbeveopin nev
M‘%ﬂ eveloping new
products, defining the appropriate strategy to fit with resources within firms, and
identifying the effect of product innovation on the performance of new products.
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CHAPTER

INTRODUCTION

!
1.1 Rationales N ’,y/
M “/“

Nowadays, many [iffiS cacountef con ressure such as competitors,

- ai digeonomic uncertainty (Cooper,

\..

demand uncertainty, techng
2000; Day and Nedungadi

In term of strai#@ic Madng \ ice is determined by how

well the strategic positionfo f & figr alchic hr: \ stics of the marketplace and
Doy Y .

the environment (Narver agll 5 Vté. 1990; ~Porter, ‘ “' ). Innovation strategy is one

of the factors which helps ;__v-'_a‘f- veral kinds of competitive pressure
(Ziamou and Ratneshwar, 2[]03 and ncre heir sales, profits, and competitive
L1565 Gov § Kopalle, 2006; Henard and
Szymanski, 2001; Sck m ;.‘;ﬁ 0 (). Product innovation
differentiates new pm&(s T ttorﬂSriram, Balachander, and
Kalwani, 2007; Wuyts, Strgmersch, and Dytta, 2004), and differentiation from

competitors leaﬂ WW\H% %Wﬂ % and Kleinschmidt,

1987; Kleinschnfidt and Cooper, 1991; Olson, Slater, and Hult, 2005; Sorescu,
= o/
"AWTRITIRAATITE A
s TR T I TIMEA Y
Nevertheless, the number of new products that fail is high (Goldenberg,
Lehmann, and Mazursky, 2001; Kleinschmidt and Cooper, 1991; Sivadas and Dwyer,
2000; and Zirger and Maidique, 1990). The reasons for failure are either that new

products may not serve the needs of customers (Zirger and Maidique, 1990) or the
cost of new products is higher than the sales of new products (Goldenberg, Lehmann,

strength (Brown and, Bise

and Mazursky, 2001). Therefore, firms must find the most appropriate way to

develop new products to handle these situations.



The literature suggests that only 30 percent of new products introduced in the
market are radical innovations (10 percent are new-to-the world products and 20
percent are new product lines) and 70 percent of new products introduced in the
market are incremental innovations (Kleinschmidt and Cooper, 1991). Wind and
Mahajan (1997) demonstrate that me-too products or incremental new products

(product line extensions, repositioning, or cost reductions) have a larger proportion in

the market compared with radi Moreover, many firms focus on
incremental innovation rather "l / wovation because radical innovation
has higher risk for firms thi : w{‘u’mmr 1998). However,
almost all academic articles & radical” ;‘ and neglect to analyze

Previous studiegT on- ne Ml /three perspectives: the

combination of ncwn&sﬁn nlo CSS In % perception of customers
(Chandy and Tellis, 1993]‘ ness in technabgy (Gatignon and Xuereb, 1997), and

newness in the ﬁ%ﬁ me m ﬂ% studies analyze the

first two perspeclives but not the Iasl (Danneels, 21]04 Guvmdarajan and Kﬂpalle.

o RN gl
designad? a‘perceived f Cust rather th bem@ cloped to take

advantage of new technology. Voss and Voss (2000) suggest that successful new
products must satisfy some need or desire in the marketplace. Furthermore, products
that are successful in the market must provide a solution for customers’ problems
(Goldenberg, Lehmann, and Mazursky, 2001). Sethi, Smith, and Park (2001) and
Ziamou and Ratneshwar (2003) explain that new products need to be positioned as
sufficiently different from competitors” products in the consumer's mind in order to

be successful.



The process of new product development within firms plays a crucial role in
affecting new product advantage and the performance of new products. Many studies
propose a variety of factors in the process of new product development that influence
new product advantage (Atuahene-Gima, 2005) and the performance of new products
(Marinova, 2004). The process of new product development varies depending on the

degree of product innovation for many reasons. Most previous studies investigate

innovation factors only in term o innovation (Sorescu, Chandy, and

Prabhu, 2003). Few studies..g plore it “factors in incremental product
innovation. Additionally, “se Istrom, and Skinner, 1997)
investigate the effect of prod 0.not separate types of product

innovation.

Factors in the
and David, 2005), tec
2001), and government ag:

and uncertainty (Zhou, Yim,
Lehmann, and Mazursky,
and Atun, 2007) also affect

the development of new pr and uncertainty and technological

turbulence have been investigated i

i
L

and David, 2005) b : - not been | epgental product innovation.
Further, empirical st ny : -j n product innovation is
scarcity (Kleyn, Kimeyiﬁ: i Atur nd h%al 1998). Moreover, the

effect of government su]iport on each t of product innovation has not been

g ﬂ‘lJEI’J ﬂﬂﬂﬁﬂﬂﬂﬂ‘i
AT e

2002). Previous studies in innovation confuse the unit of measurement and unit of

dical product innovation (Zhou, Yim,

analysis (Gatignon et al., 2002), meaning the result of the studies may be inconsistent
(Ehmberg, 1995). Additionally, some studies do not report how to measure the
innovation construct despite the main focus of these studies being innovation
(Ehmberg, 1995). As such, developing measurement items to match with each type

of product innovation can overcome the barrier of misunderstanding.



Gaps in previous studies such as 1) limited attention to investigating
incremental product innovation, 2) lack of examination of the different effects of
some factors on each type of product innovation, 3) lack of study of product
innovation from a customer perspective, and 4) deficiency in developing
measurement items to fit with the definition for each type of product innovation raise

e for developing new products in order to

questions for managers who are responsi

achieve competitive advantage Cooper and Kleinschmidt, 1987)
These managers desire to kno mpany’s internal capabilities and
the external environment % tthe ) dui intage and the performance of

both radical and incrementalpfOdil son is that the factors in a
company's internal capabils mnme:nt which affect each
opalle, 2006; Han, Kim,
2002; Salomo, Weise, and

development managers and a

type of product innovalion afc difl
and Srivastava, 1998;
Gemiinden, 2007). Thu
desirs:to. Ok gaps i gy levelopment of the research

questions for this study.

1.2 Research Questi o S

The research qumtp for this sludy as follows:

ﬂ‘lJEl’J‘VIEWlﬁWEI'm‘i

Hctors in a firm's mtﬂmal capabﬂmll and the extema] environment

W ST IR

& What is the most important factor affecting innovation in
radical/incremental products from customer perspective?



1.3 Research Objectives

The objectives of this study are as follows:

1. To investigate the effect of factors in a firm’s internal capabilities and the

external environment on innovation in fa

perspective.

ical/incremental products from a customer

b

cworkeofprodiic innovation management for

2. To develop a syStemiati

¥

two types of product mnpevil agdical and“ipcremental, from a customer
perspective.

1.4 Scope of the Study
The scopes of this stug

1. Product nngva wo groups, radical and
incremental product ilyTHy Y )
] U

2. This study congentrates on the imuytt of product innovation factors on the

development QMWWIﬁ w&qu innovation on the

performance of né& product.

AW DINHA AN AL o o

industrial sectors: agriculture, biotechnological, energy, food, and pharmaceutical.

1.5 Frameworks of Study

This study has two frameworks: radical product innovation based performance
framework and incremental product innovation based performance framework. A



difference between two frameworks is a mediator.  For radical product innovation
based performance framework, the mediator is radical product innovation, but for
incremental product innovation based performance framework, the mediator is
incremental product innovation. The frameworks of this study are shown in Figures
1.1 and 1.2, respectively.

Radical Product Innovatis asePerformance Framework

7 Drgeraonal cltire_
r‘/ll TR

& RN L\\\

Organizational Structure
I 3 Centrahzation
4 Formabiztion
Performance of new product
Operational efficlency N
rketing Financial
I 5 Predevelopment Tusk I Performance Performance
I & Cross-Funcional Im

N5
ammni;’f%maa




Figure 1.2

Incremental Product Innovation Based Performance Framework

Crrganizational Structure
3, Centralization

4, Formalization

Operational efficiency

5 Predevelopment Task

| 6 Cross-Functional Integration |

| 6 Technologeal Proficiency [

¥ Development Speed

9 Launch Proficiency

1.6 Operational Deﬁuftfb?v

L

AUYINININYINS

Since therg are sev cal term in this study, a researcher defines

= ARTRMSH UM INAE

1. Radical product innovation is defined as the development of products that

have a difterent set of features and performance attributes that create a set of benefits
different from that of existing products from the customer's perspective.

2. Incremental product innovation is defined as the development of products
that have minor changes in attributes and the benefits from these changes are minimal
from the customer’s perspective.



3. Vision is defined as “a meshing of clarity, support, and stability of
development goals and find support for its role in determining a product’s market
success” (Lynn and Akgiin, 2001: 374).

4. Top management support is defined as the degree to which top

w product development (Brentani and

i watmn of decision-making

€ It increases perceptions of

management supports the process o
Kleinschmidt, 2004).

5. Centralization
authonty, typically impairs
bureaucratic structuring, : of participants’ attitudes
toward the project and TesulfS ifl ifigreasee ap) Setholbn (Sivadas and Dwyer, 2000:
34), : N\

6. Formalization i

procedures in conducting orgahiz;

on following rules and
anpour, 1991: 589).

7. Predevelo prien ﬂ' cy with which firms
execute their prelaun ;_‘yr.""' Tvities, suc : tieening, market research,
financial analyses {Henﬁ and

egree of multiple

department mnp@tm such as R&D manufacturmg, marketing, finance, and other
) AT VR 1305 e

9. Technological proficiency is defined as how proficiency a firm uses
technology in the process of new product development (Gatignon and Xuereb, 1997).

10. Development speed is defined as the time it takes from the beginning of
idea generation to market introduction (Droge, Jayaram, and Vickery, 2000; Langerak
and Hultink, 2006).




11. Launch proficiency is defined as proficiency which firms launch or
introduce new products to the market (Henard and Szymanski, 2001).

12. Demand uncertainty is defined as the changing of customer preferences
regarding the attributes of a new product (Li and Calantone, 1998).

13. Technological turbule changing of technology over time
within a firm's industry, wheérek ¢ techbtfgyill be used in the manufacturing
process to produce new™products (Gt dwn, and Mazursky, 2001;
Jaworski and Kohli, 19 , \

14. Gove ﬂ,hip.‘;_;ﬁ d_as helping firms to develop new

products of gov ;’! s, Weses and development
agencies, and other org ofis) :“‘“’ 3 5, sueh as information exchange,

shanngrmaurces.andsn ;’F

..P'?.:.'». “.—:J ,
15. Market performance J5—measured in terms of customer’s acceptance,

275

customer’s satisfacti oMy

'

16. Financial p%
ﬂuﬁlq ‘V]EW]?W e1N7

”“"Wﬁ'\?ﬂ"‘iﬁu AN Y

Thr: contributions of this study can be separated into two parts: theoretical and

3 & ber of customers.
~
s ff sale quantity, revenue, and

profit.

managerial contributions as follows:
1.7.1 Theoretical Contributions

I. Comprehensive and systematic frameworks for each type of

product innovation from the customer perspective can be obtained.
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2. A greater understanding of the impact of factors that have not been
empirically tested before (technological proficiency, demand uncertainty, and
technological turbulence) on product innovation from the customer

perspective can be achieved.

3. The frontier of kno

ledge of resource-based view (RBV) theory,

. ,'

4. The meaguré ems to fi the definition of each type of
product innovation a glaped. \

1.7.2 Manageri

1. Product Manfigérs'c: ant factors to developing new
products for each typs from the customer perspective.

2. Produci : # of product innovation

from the cust "-.1;-',' ‘ot hew products.

I
L STheSrmc!lﬂMﬁ@'w E]'nﬁw ¢S

LS TP
study, the new product
innovation based performance framework is proposed for this study. Twenty eight

hypotheses (each framework has fourteen hypotheses) of this study are proposed
along with the model.

In Chapter 3, researcher explains research methodology, population, sample
size, sampling procedure, operationalization, pretesting questionnaire, data collection,
and data analysis technique used in this study.



In Chapter 4, data analysis, researcher demonstrates data collection process.
Moreover, all processes of data analysis which are descriptive statistic, measurement
model assessment, and structural model assessment are proposed. Further, hypothesis
testing of the two proposed frameworks in this study are revealed.

lusions and theoretical and managerial

Finally, in Chapters 5, the cc

1.9 Summary
This Chapter iofAles \\ k “Which come from a shortage
of focusing on incr ‘1_\'- ting on product innovation

from a customer perspectiy develc ng measiyement items to measure product
innovation. A researcher :" '- s flom rationales and set research

objectives to answer these questions Scope of the study and frameworks of study are
defined to be a bo dagy -

nitgm is defined for measure
Fstudy have both theoretical

constructs in the framl i

and managerial contrib ;
W

AULINENINYINS
PMIANTUAMINYAE

iF



CHAPTER 11

LITERATURE REVIEW

Many scholars had demo duct innovation played an important
role in firms to survive in a comg 5n-Correa, Garcia-Morales, and
Cordén-Pozo, 2007; CodPer™1998: Zfamol i@ Ratneshwar, 2003). Product
innovation helped firms to_diff€feflaty themselves i
Firms that had differentis phdacts .\.\\
competitive advantage (Pefics { \:}-\
performance (Han, Kimg®indSri l TR L

m_competitors in the market.
itors would increase their
534) and improved their

d Dwyer, 2000). Successful
erc few (Lampel, Miller, and
would concentrate on incremental
hile firms using a high

IO rather than incremental

{
Deﬁmhrﬁ Juam nﬁﬁwawngqe The popular terms

used to classify the degree of new pmduct umavatmn were rad:cal and incremental

AT I L
) considered ~ radi t “innovation as

“technological discontinuities that advance by an order of magnitude the

However, new prodiic
new products, especially radically
Floricel, 1996). Firms using a o3
product innovation rathe; B
risk strategy would uﬁr‘
product innovation {Mugl and

technological state-of-the-art which characterizes an industry”. On the other hand,
Cooper (2000) defined radical product innovation as producing products that were
radically new from a customer’s perspective and that added a new perceived
dimension in the perceptual map of a market. Definitions of new products also
differed in terms of perspective. Some scholars, such as Anderson and Tushman
(1990) and Gatignon and Xuereb (1997), defined new products from a technological
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perspective, but other scholars, such as Christensen (1997), Cooper (2000) and Sethi,
Smith, and Park (2001), defined new products from a customer perspective.

Applying the appropriate processes for developing new products for each type
of product innovation was important (Bharadwaj and Menon, 2000; Hurley and Hult,

1998). Firms that applied suitable processes to develop their new products could not
only reduce risk of new producty faili increased the performance of the
new products. Nonetheless;sallocating b resources for developing new

products was essential. lc resources enhanced the

competitive advantage,
Varadarajan, and Fahy,

The external enylforgme partant  factors affecting the
\-n and Calantone, 1998). Firms
should understand the impa —eXtom alepvironmental factors on each type of

development of new produg

product innovation because eac s:-'-m;;-}-, crent impact for each type of product
innovation (Zhou, ‘l" an vid. 2005Y.
Y X
This chapter is ¢ { anized as st the dﬂﬂitiﬂn of product innovation

was presented. Second, l‘l ries and mnoeaj involved in this study, which are the

resource-based WMW Mﬁ@ capital theory, the

concept of compditive advantage, and the mnccpt of product umvatlun management

e 1. p i Ul

2.1 Definition of Product Innovation

Innovation was defined as the extent to which there was “a degree of creativity
in the new product ideation and design processes™ (Sethi, Smith, and Park, 2001: 74).
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Similarly, innovation was defined by Pla-Barber and Alegre (2007: 276), as “the

taking up of an idea in relation to a product which is new to company™.

Product innovation could be described in terms of three dimensions:
technology, customers, and a combination of technology and the customer. Anderson
and Tushman (1990), Gatignon and eb (1997), Kristina and Dean (2005), and
Pla-Barber and Alegre (2007) explai ion from a technological perspective.
Christensen (1997), Cooper (2000), € hd Kopalle (2006), Langerak and
Hultink (2006), De Luca ane *Olshavsky and Spreng (1996),
Sethi, Smith, and Park atnﬁhwm (2003) explained
innovation from the custom®r Spec uahene—Gm‘m (2005), Booz,
Allen and Hamilton (1982 Ghandy \\ yer, LaPlaca, and Sharma
(2006), Kleinschmidt il ’\%\\ﬁ and Zhou, Yim, and David
(2005) explained inno ¥ 1 ‘ . A of the technological and the
ould be described in more detail

customer’s perspectives.

in the following paragraphs,

d Prean (2005) proposed that
product innovation uyT— :.;Ju rentiated technological
characteristics of the pﬁuc . val@inn were (1) novelty, which
was the need to be diss'u?i]ar from prior teﬂnlugies and (2) uniqueness, which was

the need to be ﬁﬂm WW Tush.man (1991: 27)

defined product §anovation only in terms of radical innovation. Thﬂ}' defined product

E“Liﬁmﬁiﬁﬂim P mieh (10134 N

Tushman (1990) explained product discontinuities as technological breakthroughs
which produced fundamentally different product forms that possessed a decisive cost,

From the lu &

performance, or quality advantage over prior product forms. Product discontinuities
also represented a new way of making something, i.e., novel product architecture.
Radical products were the result of technological discontinuities. Pla-Barber and
Alegre (2007) suggested that product innovation must produce technologically new or
significantly improved products.
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From the customer’s perspective, Christensen (1997) classified disruptive
product innovation as involving the creation of new products bring a very different
value proposition in a market than product created using previously available
technologies. Disruptive innovation “introduces a different set of features and
performance attributes relative to the exis.ring products and is offered at a lower

price, a combination that is unattra ra mainstream customers at the time of

e on the attributes that mainstream

lgﬂ] Cooper (2000) suggested

that radical product innoVAHOR GG di nununus product innovation,

created a new dimension L vc Similarly, Langerak and

Hultink (2006) defined pig i/// \Q\- to which the products were
X ‘,

new to the target market. #iag 3

product introduction due to mf a\ rp
o \" p;

‘defined product innovation
as creating a novel se Ithough the physical shape
of the product offered nu _ sethi, Smith, and Park (2001)
classified product innoydt T elty (radical innovation) and
appropriateness (incrementalfing e eltyl referred to concepts, ideas, or
objects that differed from CODVER
Appropriateness referrgd F

tice within the domain of interest.
edgas useful or beneficial for

T

.:'—-_- ¥ - i -
some market seg ey De Luca and A (2007) used three criteria in
which the degree of i ation ¢o sured (hat E}ducts offered were new to

the firm and the in{lustry‘—%t the custumewr client needs served were new to the

firm; and that :ﬁ %ﬂﬁ.} %ﬁ%ﬁ%ﬂ ﬂ/‘ij the firm. Olshavsky

and Spreng (1996), however, nnted that it WES difficult for cuslumers to form

might rﬁ ucts if t atisfi m ucts or if new

products did not meet the customers’ expectations. Hence, it was very important for
firms to know the expectations of customers so that firms could position their new

products as differentiated from their competitors.

From the technological and customer’s perspective, Chandy and Tellis (1998)
separated types of product innovation depending on the degree of newness of
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technology and the newness of the product from the customer’s perspective. Types of

product innovation were shown in Table 2.1.

Table 2.1

Types of Product Innovation

om customer perspective
High
S —— Radical innovation
technology Market
breakthrough
Source: Chandy and Tellis (19958 Opp ovation: The Overlooked Role
of Willingness to Ca
The classification off pe rq-»-L'-'ru" by Ch: dy and Tellis (1998) was

\

similar to that of Veryzer (1988 ‘H'-';«’u or 0%) defined incremental innovation as
— ovation (market breakthrough,

thechnological breakthroughy @nd radical 1 as gdiscontinuous innovation.

continuous innovation and other—iv

Atuahene-Gima (20 ‘;;,“? ""_:_"""—"_"""“—";'-#' idamental changes in
technology for the 5 troduce new benefits for

emerging and existing Customers. In contrast, incrementa innovation referred to
) e mm‘:;f —
R ST In g A

Buuz, Allen and Hamilton (1982) considered product innovation as occurring
in six areas: new-to-the-world products, the creation of new product lines, additions to
existing product lines, improvements to existing products, repositioning of products,
and cost reductions, Kleinschmidt and Cooper (1991) considered product innovation
as: high, moderate, or low. High innovation involved the introduction of new-to-the-

world products and new product lines. Moderate innovation involved improvements
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to existing products and additions to existing product lines. Low innovation involved

repositioning products and making cost reductions.

Iver, LaPlaca, and Sharma (2006) considered radical product innovation as
having two different dimensions. Firstly, radical product innovation could be based
on technology, whereby new technology
to existing technology.
whereby firms developed

Incremental product innOVE

is introduced that was substantially different

| y wt innovation could be market-based,
s new segment of adopters.
eferréc tw_ ® line extensions or adding

Zhou, Yim, a
or breakthrough (discof
changes in technology s

n as incremental (continuous)
novation involved minor
ts and/or product line

the other hand, breakthrough
-the-art technological change that
created new products to transfo ;"I ; kion pattern of a market. Zhou, Yim,
and David (2005) further difided & o technology-based and
market-based innovatiip; Market-based 1 diiged value and benefits for
a new market seg;menlgd or existing seg mu@the&e innovations changed
the thmkmg and behavmr,‘o customers and ﬁ'eremmted a firm's products from its

ﬂumwﬂmwmm
swiﬂﬁiﬁ?‘rm V(NN 1l

technology and customer needs. Radical product innovation has technology,

extensions to improve e

innovation involved novel,

customer, and a combination of technology and customer dimensions. Gatignon and
Xuereb (1997) defined radical innovation as involving high technological changes but
Cooper (2000) defined radical innovation as involving highly changing customer
needs. Furthermore, Christensen (1997) demonstrated that the concept of disruptive

innovation was distinct from radical versus incremental product innovation because
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disruptive innovation involved innovation from a customer’s perspective but radical

and incremental innovation considered involves from a technological perspective.

Nevertheless, the meaning of disruptive innovation proposed by Christensen
(1997) was similar to the meaning of radical innovation proposed by Cooper (2000)
and Sethi, Smith, and Park (2001).
radical versus i:ncrmm‘::lal Nno yatio! y ¢t fafurchangeable.  This was supported by

s, the concepts of disruptive innovation and

Veryzer (1998) which he propesed that disce Jus innovation could be explained
in variety of ways. T revolutionary, really new,
game-changing, and boundany™Capa \( x \-.. sed to refer to products that
involved a different set o Ci#aiurcs X, utes or made a novel set of

benefits available from exi

Moreover, incren
(1997) was considered o
Tellis (1998) and Zhou,

continuous product innovation fref#

efined by Gatignon and Xuereb
ision.  However, Chandy and
) considered incremental and

tive of the combination of technology

At e ol

and customer needs, Vine roduict geféred to minor changes in
technology, simple \ifoduet "Eddensions that minimally
improved the existing pBiucis o, and David, @5}. Yet, Sethi, Smith, and

Park (2001) considered ingrgmental product dnnovation (appropriateness) only from a

customer’s perﬁr%gﬁéa %E]W lﬁ@ﬂﬁsﬂtm as the extent 1o

which a given ofifput was viewed ai useful or hmﬂﬁcm[ to sume customers in the

R WIANN I UANAINYA Y
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Customer needs | Technology I 5 6 7 8
Low !I_I'D bud Continuous Continue Hicswent
igh
: Low . i Radical
High High Radical Breakthrough | Discontinuous
Note:

I Gatignon and Xuereb (1997)
2 Anderson and Tushman (1990)

3 Cooper (2000)

4 Sethi, Smith, and Park (2001)
5 lyer, LaPlaca, and Sharma (2006)
6 Zhou, Yim, and David (2005)

7 Veryzer (1998)

8 Jansen, Van Den Bosch, and Volberda (2006)

ﬂUEJ’JVIEWIﬁWEJ’]ﬂ?
QW?&\"Iﬂ‘iﬂJNWW’mmaB
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This study, therefore, concentrated only on the customer’s perspective,
because new products would succeed if new products were designed to satisfy a
perceived need of customers, rather than being developed to take advantage of new
technologies (Brown and Eisenhardt, 1995; Porter, 1985; Voss and Voss, 2000;
Ziamou and Ratneshwar, 2003; Zirger and Maidique, 1990).  Furthermore,
Kuczmarski (1998) suggested that the design of new products should begin with

identification of customer problems and ensities, not within idea generation
within firms. Successful new products alwd gl solving customer’s problems
(Goldenberg, Lehmann, 2 .

‘x mnnovation, radical product
defined as follows. Radical
at have a different set of
“benefits different from that
»” and incremental product

innovation and incr
product innovation refep
features and performan
of existing products fro
innovation refers to “the depe

attributes and the benefits fmm

perspective”.

that have minor changes in

5. are minimal from the customer'’s

X

0

2.2 Resource-Based View ;' heory (RBV)

AUIINYNINYINT

Product irfabvation was one nf the most important strategies firms could use to

e T T A T e

Consideration of these resources was known as the “resource-based review' (RBV)

theory.

The core concept of the RBV was that each firm holds on exclusive bundle of
resources (Collis and Montgomery, 1995). The RBV thus concentrated on the
internal capabilities of firms. Internal capabilities involved the strengthes and
weaknesses of firms (Wemnerfelt, 1984). As resources could not be accumulated
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simultaneously, a firm’s strategies choices were limited by constrained resources.
The RBV could thus explain firms had different levels of competitive advantage.
Barmey (1991) stated that the RBV had two assumptions: Firstly, firms in an industry
had heterogeneous resources. Secondly, resources could not be perfectly mobile
across firms.

(1986), Barney (1991) and"POFEe-4198%) idsullied lr characteristics of resources
which helped to create a tign™ _efiripatitive ad anit age; value, scarceness, imitability,
and substitutability. Weg at a firm should have clear
understanding of these indi rderd crate more alternative strategies than
their competitors. In #fis @Wayl" fitms wo b

\

sroduce superior, or more

innovative, products than#ho g

Developing new prg

__ purées (Hunt and Morgan 1995).
Radical product innovation w;- o6l Mofe sesources than incremental product

=

innovation does (Sivadas

a ¢ processes of developing

radically new prod .‘-}.f;-

incrementally new mects mp SnC FluE;el 1996; Veryzer 1998).
Moreover, developing radically new produgts required more technology and more

i g Y P BT . i enme
AN UAIANYNA

A s resources inclu e assets within t as capabilities,
organizational processes, firm attributes, information, and knowledge (Daft 2006).
Lee, Lee, and Pennings (2001) and Wernerfelt (1984) suggested that technological
knowledge, the skills of staff, machinery, capital, company reputation, real estate, and

f ocesses of developing

so on represented the resources of a firm. In addition, work efficiency, effectiveness,
and the ability to combine assets, staff, and organizational process were also the
resources of a firm (Collis and Montgomery 1995).
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Tangible and intangible resources available to firms, along with organizational
capabilities, enabled firms to activate or implement strategies that improved their
competitive advantage and performance (Barney, 1991; Bharadwaj, Varadarajan, and
Fahy, 1993; Conner, 1991; Day and Nedungadi, 1994; Hunt and Morgan, 1995; Lee,
Lee, and Pennings, 2001). Moreover, firms that had fruitful resources could increase
their likelihood of survival in the indus

1991). Nevertheless, firms must also Have e _ability to convert these resources to

s and their performance (Castrogiovanni,

valuable outputs to increas@ib i npe g#fidvantage using an appropriate
marketing mix (Vorhies an

In conclusion, a fiu™hs jed & valuable or superior bundle of resources,
and was able to choosc thg ../ )i _ Hinse resources to add value for
customers would increas® it rjlr it ' etplace. Additionally,

(]

a firm desiring to develog id

ew.prod would require more resources than to

develop incremental new pgd

2.3 Contingency Theo

v,
In the busines%vnr ,,-. such as the economy,

technological changes, cmtilivc intmsitwolitics, and the demand uncertainty,

affected the Suﬁ%fﬂr@(% Aﬁ W ﬁi!ﬁjawmski and Kohli,

1993). Fluctuatﬂw in the external cnwrunmmt ]E&dﬂd successﬁﬂ firms to analyze
uppurt ﬁga m ;ﬂ!ﬁ] ]g ﬁ:ﬂmm to take
advantage iti it I Lﬂ:l ovin, 1997).

Contingency theory emphasized the significance of situational influences on
strategic management and performance of firms (Venkatraman, 1989; Zeithaml,
Varadarajan, and Zeithaml, 1988), because the innovation strategy and performance
of firms varied depending on the environment in which firms operated (Hambrick and
Lei, 1985). One of the conceptual approaches of contingency theory proposed by
Drazin and Van De Ven (1985) was the selection approach. Venkatraman (1989)
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suggested that this approach might be considered as a mediation perspective which
posited the existence of intervening variables (e.g., the innovation strategy) between
the antecedent variables (e.g., environment) and the consequent variables (e.g.,
performance). For example, Min, Kalwani, and Robinson (2006) suggested that truly
new products were affected more by technological turbulence that was incrementally

new products. However, truly new products created by market pioneers had a higher

Hence, firms lhat/ g \‘\-\3\1 situations could select the

'\ !
_\\ \\’ icfit from those situations.

Schumpeter (1934: ﬁﬁ} 5 giested thatwhat was important for incremental and
radical innovation was 33)the nation 4nc esources.  Further, Cohen
and Levinthal (1990) Srted that the exch:

Wformation and knowledge,
its integration and app&lin I ors@ new product innovation.

The process of mmbmup d exchangm urces to develop a new product
through either ﬁ explained by social
o e %ﬁ%ﬁ’m’%ﬁ“}ﬂ‘?

AR $DINTAINE DY, . .

structure which were accessed and/or mobilized in purposive actions™ (Lin, 1999: 35).
Also, Baker (1990) defined social capital as “a resource that actors derive from
specific social structures and then use to pursuer their interests; it is created by
changes in the relationship among actors”. From these definitions, the idea of social
capital contained three parts: resources accumulated in a social structure; accessibility
to such social resources by actors in social structure; and the application of such social

resources by actors according to their objectives. Additionally, the heart of social
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capital theory was the willingness to share or exchange resources within a social
structure (Adler and Kwon, 2002; Portes, 1998).

Social capital theory was important for firms seeking to develop new products
(Burt, 1987; Tsai and Ghoshal, 1998), because social capital helped each organization

exchanged or combined resources whes

eveloping a new product (Adler and Kwon,

turn, would benefit Fom dhci€aSigg thei \\ ince (Langerak, Hultink, and
Robben, 2004). Howewer, ess Tl opme & new product depended on
a firm’s ability to create c fangl absorb Soci \ apital {Cohen and Levinthal, 1990;

successfully develop cll 1
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products were lower that those of their competitors in the market. Differentiation
meant that firms offered unique or superior benefits to their customers that
competitors did not. In addition, these unique and superior benefits must meet the
customer’s needs (Day and Nedungadi, 1994).

Product innovation helped firms not only to differentiate themselves from their
competitors by providing unique and superior benefits to their customers (Hunt and
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Morgan, 1995; Zhou, Yim, and David, 2005), but also to enhance their cost advantage
over competitors by introducing similar products at a lower cost (Gatignon and
Xuereb, 1997; Porter, 1985).

Firms could survive and prosper in a competitive market by continuously
responding to changing opportunities apd threats (White, Varadarajan, and Dacin,
2003). The key factors were custome : apetitors (Homburg, Grozdanovie, and
Klarmann, 2007). Firms should. det
information from competil®¥s. S0 that the ow new products according to

isoficrs’ needs and ascertain product

the customers’ needs and difiefontiaicd them fron ir_competitors. Responding to
2.a firms’ performance in area
Day and Wensley, 19885,

customers and competitogs

like customer satisfa

Homburg, Grozdanovi e was a key indicator used
to measure the competiti

Continuous  investmgnt _ 1T elped firms to sustain their
competitive advantage in the Iu - , aj, Varadarajan, and Fahy, 1993; Day
and Wensley, 1988) % PosSessing resouirc srefMot imitable, tradable, or

aal

substitutable, leaded, 7 Siciickx and Cool, 1989).
Furthermore, Porter (1 ﬁSJ demo 151 med.@:mpetitivc advantage could
be achieved when firms resisted erosion by changing customers and competitors. A

it %mww b e
mw itors in the
market coyld develop new pmmmweﬂhm suj efits to their

customers or could have cost advantages over their competitors which would increase

their competitive advantage.
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Figure 2.1
Model of Sustainable Competitive Advantage

Superior resources .
- Tangible asset == il
3 Eﬁmﬂ capabilities - Financial performance
? =

Adapted form Bharadwaj, Varg sley (1988), and Porter (1985).

2.6 Product Innovation Managenves:
L0

Maital and “5 I_;."p management as ‘‘the
process of creating ana i p en *Sign Swrrounding a creative idea,

u-'
with the goal of trans ﬂr‘pmg an mwznuan into an innovation, and ultimately to

achieve sustai mﬁiﬂﬂﬂ mmmm' profit, in the
marketplace ™. wski, and Bernstein
(2006), m innovation
mmagmm%ﬁm%lm ercialization

of new products, and the performance of new products. A model of product

innovation management was shown in Figure 2.2.
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Figure 2.2
Model of Product Innovation Management

O S el =
Source: Maital and Seshadri ( ifiGvation Ma wm Concepts and Tools for

Growth and ﬁoﬁ17 —

processes played an impogh i 0f (] & \‘\ Ne ced the commercialization
new products and the “Peri®rigan Khilji, Mroczkowski, and
Bernstein, 2006). Previdt aptlre ~sipgested eral factors in the product

sment, product  development

development processes (suc ism, predevelopment tasks,

technological proficiency, laungl clopment speed, cross-functional
mtﬂgl'at]ﬂl'l., and seni :_ anagement SUpPPOT hat affected -Lhe mmrcia]jzaﬁon Uf
new products vr B

(Marinova, 2004). o U

Nwm@ummm RS denens for cac tpe of

product uumvatmn were different (MgDermott and Q' Connor 2002y, , Radical product

s S P4 o

and Tellis] 2000; Veryzer, 1998). Chandy and Tellis (2000) stated that radical
product innovation required greater technological capabilities than incremental

ance of new product

product innovation. Dell'Era and Verganti (2007) demonstrated that development of
radical new products demands superior predevelopment tasks, such as finding
consumption patterns in the market, than did development of incremental new
products.
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As a result, understanding the factors in the product development process that
affected the performance of each type of new product was essential for firms. Firms
that appropriately organized the factors in the product development process for each

type of new product would improve the performance of the new products.

2.7 Radical and Incremental P,

roduc L‘ " ased Performance Frﬂmmrk
el !\.‘- \\
wvalmn based performance

ional culture, organizational

In the radical
framework, there are five g
structure, operational efl tal _ product innovation, and

performance. The proposcd e 2.3.

1&“ -
Figiiee 2.3
Radical and Incrementall P@di ; Performance Framework
# I;J'
L |
i o
Organizational Structu
3 Centralimiion
H1-H2
| 4 Formalizmtion
"=
: o I I d Performance of new prodoc
e Fadical pe HI3| agy Hi4 Financial
5 'F.i": © Performance
. SSTE
6, CrossF " Intcgraty o
& Technologacal Proficiency
HI0-H12
8 Development Speed
Esternal environment
9 Lsunch Proficiency I I 10 Demand Uncertainty

I

11 Technobogical Turbulence

12 Government Agency Suppart
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2. 7.1 Innovation

From the definitions of “innovation” defined in this chapter, the
characteristics of radical and incremental products were quite different. Poorly
defined constructs leaded to problems of reliability, validity, and convergence
(MacKenzie, 2003) which made interpreting results unreliable. Designing
measurement items to fit each type 0 \ 1 valiun was necessary (Gatignon et
al,, 2002; Zhou, Yim,

(Harmancioglu, Droge,

and "Wse, 2005) #6e_measure should make sense
and Caliaione, -'H*---m er, measurement items for

\\x\\ 1. a customer perspective,

innovation characteristics,
‘;/ \l\\ . osch, and Volberda (2006)

' * ich they termed exploratory

radical and incremental _pr6y
comprehensively explained
were scarce in literature.
developed a scale for e
and exploitation innovatigh) § naneidl- sem

addition, much previous li€raft ?’g g

neglected incremental produgh ip

o product characteristics. In
adical product innovation and
eath of measurement items of
incremental product innovation = and Adahene-Gima, 2007; Zhou, Yim, and
David, 2005). =22

As a msg this stud velops mea un%:f radical and incremental

product innovation in tm‘n‘p the customer pectwe and of product characteristics

so that the mﬁ ﬁﬁiw ﬂ%ﬁ wnﬁé'n] ﬂ %lfusmn between the

antecedents (proiict innovation fact{érs} and the medlaturs (radlcal and incremental

= RPN TUNRINY 1A E

However, to measure the degree of product innovation by using self-
ranking product innovation had pros and cons. Langerak and Hultink (2006: 209-210)
revealed four advantages and three limitations of self-ranking product innovation.
The first advantage of self-ranking was effective because subjective measurement
could capture the perceptions of respondents on the degree of product innovation.
Second, objective measures on product innovation were not possible to achieve. The

reasons were either objective data about the degree of product innovation were not
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available or a researcher wanted to get nid of a considerable set of items to measure
the degree of product innovation. Third, self-ranking was reliable and valid. Dess and
Robinson (1984) suggested that subjective measurement derived from the attitudes of
respondents had a strong correlation with objective measurement in their evaluation.
Finally, self-ranking had been used in previous product innovation research such as
De Luca and Atuahene-Gima (2007) and Gatignon and Xuereb (1997).

\V/

There were thrée _‘ tions f-ranking. First, evaluation of
the degree of product ABVATESES by -' variation. The chance of
variation of evaluating the degfCes'y n_was increase if a researcher

defined a wide range of sel

f?{ i./fi degree of product innovation.

So, a researcher migh type of new product.
Second, self-ranking la

might decrease reliabilit

respondents’ answers so it
of respondents. Finally,
respondents might overes nnovation in their products.
Classification of product innoytic ﬂF 3-11ie STE pight not correct. For example, some
adical product even though their

respondents might evaluate th
products were increi ien:

used self-ranking to clASSify product mnnov: dtmtion was given to these

2
”“"*ﬁ%ﬁ’ﬁ"’ﬂ’ﬂ%ﬁwmﬂ‘i

mmca&m T N

products that were superior to competitors, would improve firms' performance, where

limitations in intcrpretatg'l 0

performance was measured by profitability, market share, loyalty, and customer
satisfaction.  Henard and Szymanski (2001) revealed scales to measure the
performance of product innovation in such terms as return on investment (ROI),
market share, sales revenue, and profit, where these terms could be operationalized
through objective data derived from firms’ balance sheets. However, many

researchers encountered obstacles to obtaining reliable and valid objective data, such



31

as profit and revenue, when they measured the performance of firms (Dess and
Robinson, 1984). For example, in private firms, many managers might not allow
researchers access to financial data. In large firms, it was hard for researchers to
gather data because data might be scattered across in many divisions, strategic

business units (SBUs), or even countries.

1984) suggested that subjective

measurement derived from thesattity : had a strong correlation with

objective measurement in (NEIT_HGns.  Altho -‘*--nmg:;; data was preferred, Dess
and Robinson (1984) and L™ ad Waorkman (20 recommended that researchers
who wanted to utilise subjettiye i in_Eempirical shnuld consider under two

at researchers desired to
ance of firms. Song and
capture the perceptions of

aspects: (1) that objective
remove a considerable s€ o
Parry (1997) proposed th
informants that underlined allowed comparisons across

competitors, economic situati

q-'B‘ success versus failure
could be measured Uiy, i) these terms could be
operationalized thmug_tmsuhje — e & m@w attitudes of managers
(Gatignon and Xuereb, lﬂQAJaWDrSki a.ndﬂ)h]i 1993; Kleinschmidt and Cooper,

1991). Henard ﬁ%@ V08 Y9 S B RO muttiitem scales to

measure the perfifmance of pmduct innovation was better than usmg a single-item

= W AININURIINEAY

Alam (2003) classified the performance of new products into three
groups of criteria: namely financial, customer, and opportunity criteria. Financial
criteria were profitability, sales growth, market share, operation costs, and return on
investment (Brown and Eisenhardt, 1995). Customer criteria were customer
satisfaction, the number of new customers, customer loyalty, image with customers,
and customer complaints. Opportunity criteria were improved profitability of other
products, and providing a platform for other new products, and improved new product
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development (NPD) capabilities. Langerak, Hultink, and Robben (2004) divided new
product performance into two dimensions: namely market and financial dimensions.
The market dimension consisted of customer acceptance, customer satisfaction, and
market share. The financial dimension consisted of return on investment (ROI),

profitability, and sales growth.

[n summary, thiss St the performance of product
innovation in relative terms_which objecti 4 (such as a percentage of sale
growths) are translated int3"SUBjECkive me: .wa percentage of sale growth
in seven-point Likert scale) by kifig résponde X ¢ their performances in Likert
scale. Also, a researchgpScpfirates’ thd performan c of new products into two

dimensions, financial and % 4 The® ension covers profitability,

’\\h\ .

sales growth, and revesftic, cOvers customer acceptance,

-ls-’ +:-\ ket share.

customer satisfaction, thedi
2.7.3 Organizational

Drg 10 ulture reférs 1& ed values, beliefs, and
meaning held by staffiifan organ

F

its business (Bamey, BBE} Organiz urﬂ;@]a}; an important role in
developing new products (Brentani and Kleinschmidt, 2004). So, firms must define a

pattern of nrgarﬂtwq%ﬁ x'ﬂ ﬁs‘w Eﬁlﬂﬁmﬂms they wish to

develop (Damanfidur, 1991; Jamen, Van Den anch, and Vu[berda, 2006). This
AT mW“T”J'ﬂ 3 3
management s n produ

2.7.3.1 Vision

(e ways the firm manages

Larwood et al. (1995: 740) suggested that vision was “the art
of seeing things invisible”. Lynn and Akgiin (2001: 374) defined vision as “a
meshing of clarity, support, and stability of development goals and find support for its

role in determining a product’'s market success”. Vision influenced the strategic
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planning of firms (Larwood et al., 1995) such as determiming what type of new
product firms should produce. Vision support must match an organization's resources
and market needs (Brown and Eisenhardt, 1995) and to help ensure objectives and
strategy within the development team (Tessarolo, 2007). Further, vision clarity helped
staffs in the development team know how to develop new products (Manimala, Jose,
and Thomas, 2005) and to reduce the g

iw for redesign and respecification (Kessler
and Ch&kfﬂbaﬂl, |99ﬁ)‘ Moreo \-1. \ 1\‘ IF

was also important because firms
that change vision frequently W » 3 ambiguity, and conflict within

the development team (Lyiin and-/Ak 04). S0, product innovation would be

benefit from a clear, suppogis

that vision affects product
innovation positively.

Hla: Vision has a duct innovation.

Hib: \r'lsmnhasap:}mtw '-,,, | Oft esemental product innovation.

2.7.3.4 !f wn Managemer )

iy 2

Topy management support referred to degree to which top

— swsw'mﬁmwmmm i i

Kleinschmidt, 2004

Qq W r] a ﬂdrv:]:ts hmrcysy fllf.:; grl r]n@ mgrlmutmmt from
top management were likely to be successful (Brown and Eisenhardt, 1995;
Manimala, Jose, and Thomas, 2005; Zirger and Maidique, 1990). Without top
management support, resources and capital required to develop new products might
not be forthcoming. This could be a major impediment to develop new products.
Brentani and Kleinschmidt (2004) demonstrated that the top management providing
guidelines for the development process would improve the quality and performance of

new products. Furthermore, top managers could stimulate staffs to improve their
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performances by expressing positive or proactive attitudes (Kuczmarski, 1998) and
could reduce development time or communication problems. In addition, monitoring
of the process of new product development by top management stimulated staff to
develop more innovative new products (Sethi, Smith, and Park, 2001).

2.7.4 Organizationgh St@ic :

Wi

ped organizational structure as “rthe

Robbins and Coulter {2 2D Fw}
Sformal armngemen :_ r Previous literature
: & bn product innovation
(Damanpour, 1991; Jaﬂn, Van Den h,and Volberda, 2006). The effect of
organizational structure was_ different dependipg on the type of product innovation.

This study wouﬂ%&] 63 BficP $heaniZioRal SiERirg and their impact on

product innovatidtk centralization and .ﬁ)nna]uatmn

AR AN 35K URIINYIAY

Sivadas and Dwyer (2000: 34) defined centralization as “the

concentration of decision-making authority, typically impairs effectiveness, because it

demonstrated the i

increases perceptions of bureaucratic structuring, which decreases the favorability of

participants' attitudes toward the project and results in increased opportunism ",
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Centralization influenced product innovation (Lukas and
Menon, 2004). Jansen, Van Den Bosch, and Volberda (2006) revealed that
centralization decreased radical product innovation because centralization limited
communication channels between management and staff and reduced idea and
solution generation within the development team (Damanpour, 1991; Jaworski, and
Kohli, 1993; Sheremata, 2000).

On g:-_-.“:"*' o ;@n had a positive impact on

ecausc the development of
1 less radical change, and

improvements to produclg . gty quic \M-— Van Den Bosch, and
Volberda, 2006) and the #pefdd of decs ‘making eremata, 2000). Thus,

contradiction was imparta ofe fbecquse roved the efficiency of information

incremental product innovition {&:

incrementally new produgls

processing.
céntralization is hypothesized as
follows.
H3a: Centralig{OnTaS & TeE 8al product innovation.

H3b: Centralizatiop has a positive impact on incremental product innovation.

AUBINENINEING

A2 Farmahzanan

AMSNIMNTIINGIRL., . .

pmcedums in conducting organizational activities " (Damanpour, 1991: 589).

Formalization  detrimentally  affected  radical  product
innovation, because formalization constructed a framework in the new product
development process that reduced the creation of new ideas and decreased the use of
developing new products (Damanpour, 1991). Moreover, formalization restricted the
planning to and control of unexpected environments (Salomo, Weise, and Gemiinden,
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2007). Furthermore, formalization decreased market generation and intelligence
dissemination (Jaworski and Kohli, 1993), because it limited attention to diversion
from existing knowledge and finding customers needs (Jansen, Van Den Bosch, and
Volberda, 2006).

In contrast, -,l, ¥

product innovation (Jansen, Van Den 'i ’ § / olberda, lﬂﬁﬁ]. This was because

ation positively affected incremental

incremental product innovati fvolved usb*Custihg routines and because it was
related to improving existing beuehits ¢ uct according to customers
needs (Zhou, Yim, and Dg

environmental phenomeng

smed responses to known
er and Hult, 2005). It
decreased variations in wg o rules or procedures were
followed (Benner and s n helped firms to increase
efficiency in incremental® ng pro _ -. ; _ er and Tushman, 2002;
Zander and Kogut, 1995). |

formalization in this study is

4
on rad ial product innovation.

o rf %ﬁ%ﬂﬁﬂf@%&iﬂﬁ@vm oo
ﬂwrmmm IR INYIAY

Mmy scholars (e.g., Cooper and Kleinschmidt, 1987; Danneels, 2002; Olson
et al, 2001; Song and Parry, 1997) explained the importance of operational efficiency

H4a: Fnrmalizaﬁn has ¢

to developing new products. Operational efficiency referred to the processes involved
with developing new products and the implementation of those processes (Henard and
Szymanski, 2001). Operational efficiency consisted of predevelopment tasks, cross-
functional integration, technological proficiency, development speed, and launch
proficiency. The impact of these factors was described below.
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2.7.5.1 Predevelopment Task

Operational efficiency in terms of predevelopment tasks
referred to the proficiency with which firms executed their prelaunch activities, such
as idea generation/screening, market research, financial analyses (Henard and
Szymanski, 2001). At this stage, a decision was made as to whether or not to launch
the actual product development. proeess | (Salopo, Weise, and Gemiinden, 2007).
Brown and Eisenhardt (1995)aCooper and Sdemelifidt (1987), and Song and Parry
(1996) suggested that oy 2l effie) nevpredevelopment task was a
t "4 firm that leaded to product
success. Cooper and KlcmgeRiudi{109- \ “the greatest differences

edevelopment activities”'.
ascertaining the needs of
clear product concepts,

determining broad prelimingfy farkets, sid gnakingedhnical assessments.

ped firms to better allocate resources
for each stage of the development of cts, sincluding  responding to
customers’ needs, & ‘}_—u:'&' er competitors (Bonner
and Walker, 2004; Dee ﬁm‘m and Walker (2004)
proposed that mfﬂnmtmrkﬁ'om customers was required for developing both radical

and mcrmmtmﬂ% iﬂ\ﬂl ?VE product required
greater proficiengy in the predevelnpmem tasks than did deve pmg less innovative
mductﬁmmmm Hr)vj\w mﬁrﬂﬂ tasks were
important

Thus, in this study, the affect of predevelopment tasks on
product innovation is hypothesized as follows.
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H5a: Predevelopment tasks have a positive impact on radical product

innovation

H5b: Predevelopment tasks have a positive impact on incremental product

innovation
2.7.5.2 Cross-FunctionalUnlegdtion
\ U'/ "/’
Cross=funetional infegr ' to the degree of multiple

department cooperation suc! WD, manufacturing, marketing, finance, and other
departments, representatio
(De Luca and Atuahene

gi.Of new product development

0 bl (2001) Suggestedithata high level of cooperation
among R&D, operations, : kit s would improve the quality of a
new product. The benefit of ¢ -}F-‘i:#--% dntegration among these departments
was sharing information, perspec iem solving and best practices within the
development team (Lug, raat - and P cthig=Smith, and Park, 2001).
Cross-functional inte ‘y—l: nal specifics and skills
from various departm sratiofl among departments would

reduce the need for redeﬁlgn and rmpeclﬁcatmn thereby helping firms to decrease

development ti ﬂd} ew products to meet
customer’s need ng and ? irger and Maidique, 99(]}

AW ‘i mmmm Al o e

ﬁ.mctinnal integration was higher when firms decided to develop highly innovative
products than when they developed less innovative products. However, cross-
functional integration was important for both radical and incremental innovation
(Sethi, Smith, and Park, 2001). Accordingly, in this study, the role of cross-functional
integration is hypothesized as follows.
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H6a: Cross-functional integration has a positive impact on radical product

innovation.

H6b: Cross-functional integration has a positive impact on incremental

product innovation.

2.7.5.3 Technological Prafiéignéy

Tec meal pro d to how proficiency a firm
uses technology in the pra .... - ‘//}’ . - t (Gatignnn'md }.{uemh.
1997). Chandy and Tellis (20 Pinngels (2002) Phene, Fladmoe-Lindquist, and
Marsh (2006); Song andPagd '/ll;# - \ eIt (1984) stated that technological
proficiency, such as ‘ ow-how, enhanced the
opportunity of firms to cg@atg \'*- erfield-Sacre, and Shuman
(2008) summarized the fiye

, ology development processes: (1)
opportunity identification; (2)flesighi-and devélbpment; (3) testing and preproduction;

:m ,
(4) introduction and production; :-"-E-ie".‘-—:,:}?j fIc management. Technology that had

been commercialized -in the market must s mer mneeds (Slater and Mobhr,

2006). T Y

0

Tncbrﬂngicﬁ] proﬁcieasf could increase a firm’s competitive

advantage by alﬂiﬂiﬁ Q%Wﬂﬂmﬁ?ﬂmh products that

met customer negdls an higher :]uahty (Song arry, 1997). It could also
-

e RS T L DL Y

and Pennings, 2001).

However, incrementally new products had only minor changes
in attributes, such as changes in designs or increased functionality compared to
existing products from the customer’s perspective (Ziamou and Ratneshwar, 2003).
Damanpour (1991) suggested that developing incrementally new products required
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less technological proficiency than developing radically new products. Therefore, in
this study, the role of technical proficiency is hypothesized as follows.

H7a: Technological proficiency has a positive impact on radical product

pro 'w mpam on incremental product
—

2.7.54 , :

innovation.

H7b: Technological

innovation.

s the time it took from the
beginning of idea gencuff
2000; Langerak and Hultidh
such as shortening of prod

ge, Jayaram, and Vickery,
&d that competitive pressures
ligher than in the past. Many
firms were concemned that iff was“necessa Ay ]jr develop new products and
introduce them before mmpetlt{L : +- customer needs (Filippini, Salmaso,
and Tessarolo, H“ sho - arced firms to increase
development speed L—avoid-
(Cordero, 1991).

fthe customer’s perspective

g
WW ﬂﬁww Pmduct innovation

involved faster q@levelopment spead than radical product trmuvatmn because

increme; yeha products and
meﬁqfﬂm : GTE mas, 2005;
Siguaw, Simpson, and Enz, 2006). The characteristics or benefits of incrementally
new products did not differ much compared to existing products (Maital and Seshadri,
2007).  Thus, firms introducing incrementally new products faster than their
competitors would benefit from the first mover advantage (Min, Kalwani, and
Robinson, 2006). Moreover, reducing development time could lower costs by
decreasing man-hours and overheads, which lowers the price of the new product.

This was a major advantage for incrementally new products (Mallick and Schroeder,
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2005). Thus, firms that desired to produce incrementally new products should
concentrate on development speed so that the firm could introduce new products
before competitors and reduced the cost of production. These benefits were at the
heart of the product advantage of incrementally new products.

However, the p essure for rapid development speed required

for radically new products had ,\ J / 1 the pmduci advantage (Lukas and
Menon, 2004). Sethi (2000} e m___ v the development speed creates
time pressure for the developmentteam hw thestime available for molding the

firms’ technology, manufac
factors would decrease the®adeunie . uct mmpamd with their

ncomplete molding of these

competitors. Furthermfre, pment fe
of the best ways to prodtcgSupe Juc sﬂ\ and Kelly, 1992; Mallick
and Schroeder, 2005). s sulty i at’ desiredl to produce radically new
products must be concerne h : pressure on the quality of the new

product. Firms should allocat@enps ah time 10 avoid problems.

: ‘:;5- of development speed
is hypothesized as folloggr————— Y]
H8a: Develupmeni.sged has a negatv impact on radical product innovation.

ﬂ‘lJEl’J“ﬂEWlﬁWEI']ﬂ‘i

H8b: Devglopment speed a p-:}snwe impact on mcremenm] product

QW"Tﬂﬁﬂ‘iﬁU UAIINYA Y

2.7.5.5 Launch Proficiency

Henard and Szymanski (2001) defined launch proficiency as
proficiency which firms launched or introduced new product to the market. Langerak,
Hultink, and Robben (2004) separated launch proficiency into three dimensions:
launch budgeting, launch strategy, and launch tactics. Launch budgeting was the
money allocated for developing, implementing, and monitoring the launch strategy
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and the tactics of new products (Langerak, Hultink, and Robben, 2004). Launch
strategies involved planning for segmentation, target markets, and positioning new
products (Hsich, Tsai, and Hultink, 2006). Launch tactics covered the activities used
to leverage competitive advantage of new products using marketing mix elements

such as product, price, place, promotion, and timing (Guiltinan, 1999).

From the ness /nérspective, new products were not
" splace (Trott, 2005). Effective
i Parry, 1997) and the chance

successful until they were intraduee
launch activities increased provuetadva
of success of new products tinan, 1999; Hsieh and Tsai,

2007). Hsieh, Tsai, and // \.‘\_:. that firms must choose

appropriate launch strat€giegfo;

ation taking into account a
dynamic external envitefimet. & For Txamiple, firps shetld choose an appropriate
target market to match their | should choose proper media
to advertise their new pgc eption of their customers.

Consequently, both radical afd .iser foducts required suitable launch

l.,-i of launch proficiency is

3
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2.7.0 External Environment

hypothesized as follnwsm

This study investigates the effect of the external environment on product
innovation. Li and Calantone (1998) suggested external environmental factors, such
as demand uncertainty and technological turbulence had an effect on the development

of new products. Furthermore, government agency support also had an effect on
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development of new products (Adler and Kwon, 2002). These factors are explained
below.

2.7.6.1 Demand Uncertainty

Li and Calantone (1998) defined demand uncertainty as the

changing of customer preferences régarding attributes of a new product. Today,

customers were more sophistical nd 0ofiaflamiore than they did in the past

affected radically new
d demands so that a new
product might not fit ds\(Day and Wensley, 1988;
Wind and Mahajan, 1997 o - o ated sustamers might require superior

products, because cus

benefits from a new producty thé e producticolild not provide.

‘Uncertainty on incremental product
innovation was similt at on’ radical v'n. However, demand
uncertainty for incremen iy Tew pro firfOr radically new products
{iin icsiver; and Rou 106). g i,ﬁ;duc‘mg incrementally new

products was to mamtam‘.custunmrs in putcnual markets or stable markets (lyer,

LaPlaca, and S gﬂ’ﬂ ﬁﬂwm In a stable market,
changing in custagher d was small (Z avid, 2{](}5] compared
with ne ﬁ ﬁ)—lla jin this study,
the m!eﬂﬂnmmﬂzﬂ ﬂ

H10a: Demand uncertainty has a negative impact on radical product

mnnovation.

H10b: Demand uncertainty has no impact on incremental product innovation.



2.7.6.2 Technological Turbulence

Technological turbulence was defined as changing of
technology over time within a firm's industry (Jaworski and Kohli, 1993), whereby
new technology would be used in the manufacturing process to produce new products
(Goldenberg, Lehmann, and Mazursky, 2001).

: ’.ﬂd change the preferences or

needs of customers beca ce new benefits or attributes

to customers in the markc Cerand IS ater, 19Y -;.Hh n developing radically new
products, firms might  ¢ng omena, such as technological
turbulence (Wind and Hect radical product innovation
because competitors woul ; & 1S wsing edrly technologies that could

offer new benefits or : '_ 1S s\ \ products could not (Li and

Cal turbulence on incrementally new
products was lower than enffadically néw Ming~Kalwani, and Robinson,
2006). The main pu J';,:-w Tintrodue i froducts was to maintain
ver, ﬁ]’]aca, and Sharma, 2006;

Sethi, Smith, and Park, 2.0(‘2.} Customers_in these markets did not change their

preferences nnrﬂcﬂ cxidtin, uwtg ﬂ{%ﬁhavsky and Spreng,
1996). Consequently, the mﬁibum jnew product derived from
chimlastkasias by i '15 ~ 7% [Thus, in this
study, thmmmm h hnmg}'l

Hlla: Technological turbulence has a negative impact on radical product

customers in potential

innovation.

H11b: Technological turbulence has no impact on incremental product

innovation,
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2.7.6.3 Government Agency Support

External networks, such as other firms in the same industry or
supporting industries and government agencies (e.g. universities, research and
development agencies, and other organizations) played an important role in helping
firms to develop new products (Adler and Kwon, 2002; Kleyn, Kitney, and Atun,
2007; Lee, Lee, and Pennings, ). Edamples of benefits that firms derived from
an external network were indGr ¢ voatlee, Lee, and Pennings, 2001),

sharing resources (Kogut a ander. |99 ), w (Adler and Kwon, 2002).

| <0 ncentrated on the network
of firms in the same i i sipperting dndustrics Pennings and Harianto, 1992;
Sivadas and Dwyer, 2000). : .
of government support ogfpraeu
2007; Tsai and Ghoshal, 1998)
type of product innovation hag

that revealed the impact
e (Kleyn, Kitney, and Atun,

i government support on each

g * ent agency support on
product innovation is -y hesized as .l
H12a: Guvma ency suPpc-rt a positive impact on radical product

ﬂ%mmmwmm
wmﬁ‘zﬁmwﬂ BT =

2.7.7 Product Innovation and Market Performance

It was very important to deliver superior quality new product to customers
(Brown and Eisenhardt, 1995; Day and Wensley, 1988). Langerak, Hultink, and
Robben (2004: 82) defined new product advantage as “the benefits that customers get
Sfrom the new products”. Many past studies (Cooper and Kleinschmidt, 1987;
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Kleinschmidt and Cooper, 1991; Langerak, Hultink, and Robben, 2004; Song and
Parry, 1997) revealed that attributes of product innovation, such as the quality of new
products, uniqueness, reliability, lower costs, and newness, could differentiate a
firm’s new products from those of its competitors and these attributes could raise the

performance of firms.
Product innovation increaséd hare (Hua and Wemmerlév, 2006)
New products that met customier preferchiels”iiigtied the market share of firms

(Robinson, 1990). Min,
introduced new products (o
market share than compels

2006) demonstrated that firms that
owpetitors tended to have a higher
dy, the effect of product

LN e
innovation on market periogfag //%\:\N\\i

A\

sitive  impact on market

H13b: Incremental -!L-_.%E : as a positive impact on market
s Y}
2.7.8 Market P,

PR AN 1SN ALK N

suggested that nigrket share and ROI had a positive relationship, in that, the higher

e R A T TR e

and Reichheld, Markey Jr, and Hopton (2000) revealed that customer loyalty had a
positive correlation with profitability and revenue growth. Additionally, customer
satisfaction improved the financial performance of firms (Anderson, Fornell, and
Mazvancheryl, 2004). In this study, the effect of product innovation on financial
performance is hypothesized as follows.
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Hl4a: Radical product innovation has a positive impact on financial

performance.

H14b: Incremental product innovation has a positive impact on market

performance.

2.8 Sum;mry “/J

This chapter expla |

‘ or \‘ -‘:__:____ epts in order to support two

proposed frameworks, ///{é . i novation based performance
\

frameworks. Further, /"“ J'-" wduct, innovition research are reviewed

and twenty eight hypotheSes 46 ; s are developed.

ﬂ‘LJEl’J‘VIEWIﬁWEI’]ﬂ‘i
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CHAPTER III

RESEARCH METHODOLOGY

The objective of this chap!

aph ' : nt the methodology used in this
wodolo ‘*

défining population, sample size,

_ foral [ ation Agency (NIA), National
Science and Technology Gpiment 7 ‘1\ NSTDA), National Center for
Genetic  Engineering and  Bio t? 2OTEC), Department of Business
Development (DBD anc '

Board (NESDB) aw@rg the importance imthie economy of Thailand.
These agencies try to u ate 7 0 acﬁnwledga the importance of
innovation within firms to ‘i:nprnva their esrfunnancc and to create competitive

and Social Development

advantage. Fo 1 | . 1al Development Plan
launched by NESDB provides guldelmes on how tu formulate btrateEy to encourage

m“ﬂ‘ﬂww?ﬁmmmmaa

Because Thailand is an agricultural country, many government agencies have
attempted to establish innovation strategy based on the abundance of biological
resources. For instance, the NIA has set up a program providing funds and specialists
to support participating firms in specific areas such as biotechnology, energy, and the
environment (NIA, 2008). Furthermore, the NSTDA promotes research and
development into new products in various sectors, such as food, agriculture, energy,

environment, and the automobile and electrical and electronic sectors. The desired
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benefits to the Thai economy from promotion of R&D by NSTDA are a decrease in
imported products, an increase in Thai export values, upgraded competitiveness of
firms in Thailand, and decreased trade barriers from environmental regulations
(NSTDA, 2008). Also, BIOTEC has proposed Thailand’s national biotechnology
policy framework, which has the goal of enhancing the competitive advantage of the
country by promoting biotechnological development (BIOTEC, 2008).

ation and sampling frame in this

As a result of the prewigus _ I

study are firms, which @
agriculture, biotechnological € 1) e pharmaceutical industrial sectors.

their own products, in the

Institute (NFI), NIA, aafl thé Siamlistatabase, The of analysis in this study is
managers or higher
pharmaceutical industry g e spensibility for or involvement in

developing new products.

3.2 Sample Size L1

)

A topic of samplg gize has been aggued in previous literature and there is

s sl b6 DA I B B s sy

modeling (SEMNBmmm and Hgngland Z{Jﬂl Jackson, Eﬂ{l? Tanaka, 1987).
Hair et ﬂ(Wﬂ]}sﬂ; ﬂ w ucea reliable
result of gparameter ﬂstlmatmn McDonald and Ho (2002) say that estimating
parameters by using maximum likelihood or the generalized least square method
requires a very large sample size for a robust result. Jackson (2007) proposes that a
ratio of sample size per an estimated parameter should be greater than 10 for

demonstrating adequate sample size.

However, Weston and Gore Jr. (2006) reveal that appropriate sample size,
therefore, should be larger than 200. Similarly, Kline (1998) argues that a sample size



50

exceeding 200 is considered large. Boomsma and Hoogland (2001) suggest that a
sample size lower than 200 generates problems of nonconvergence and improper
solution. Anderson and Gerbing (1988) suggest that a sample size should be greater
than 150 for obtaining parameter estimates that have adequately small standard error
for practical use. Furthermore, Boomsma (1987) demonstrates that a sample size

¢ robustness and few biases in estimating

greater than 100 is large enough to ha

The sampling frag if (IS srudye draw om Thailand top innovative

fotoch Guide , FTI, NFI, NIA, and Siamlist
Database Marketmg Siamlist Database Markeng gathers a list of registered firms
with DBD. The popitatiofifih the Siamlist d pifimately 10,000 firms. A
researcher expected | "F" iauld be approximately 20%
then a researcher us@ judg iqg to pick 2,000 samples.
Therefore, the number g@f _returned questjppnaires is 400. When a researcher

commpleted the %&}@ %&ﬁ%@’}ﬂ“ ires were sent to all

firms in the sampling frame by mali

’Q‘mﬁNﬂ‘iﬂJ UANINYAY

3.4 Gpemnnnaﬁznﬂnn

The measurement items for all constructs in the proposed framework were
evaluated and adapted to fit with the Thai environment. That is, the measurement
items of constructs were adapted and borrowed from previous literature (such as
Langerak, Hultink, and Robben, 2004; Song and Parry, 1996) while some constructs

(radical and incremental product innovation constructs) were newly created. The
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measurement items derived from previous hiterature were translated into Thai
language for a better understanding by respondents. The accuracy of the translation
was checked by the back translation technique (Craig and Douglas, 2000). The
procedure is that a questionnaire in English is translated into Thai by a bilingual
translator who is fluent with both Thai and English. This questionnaire is then
translated back to English by another hijli
Thai and English. The nngm and b :

compared by a third perso

cual translator who 1s also fluent with both

English questionnaires are then
ree in business administration)
to check the quality of the Translabion. Afte '--"-=-1|_,,= the measurement items for all
constructs in Thai, a reseg ant validity of the measurement
items by interviewing on - D) ct:tmm:rs in the agriculture,

biotechnological, energy, fubd fnd phannace ‘ tors to comment on the validity

of these measurement i ‘ ’ \
J‘«la =i ﬁ
‘ I, ‘

The degree of prod & is measured using the self-
ranking method. Pros and ¢ ;J-ff seli-rap
method for assessing the deg o produc ,

and Tellis, 2000). Kdlbe | h¢ Strengths and weaknesses

discussed in Chapter 2. Another
gvation is content analysis (Chandy

of content analysis, T Wt inobtrusive evaluation of
communication and thiﬂhﬂﬁy (0 aSSess

message content.  Howgever, the disadvagtages of content analysis are bias of

sessarclists ﬂl%@%@%ﬁﬂ% ﬁ]lﬂ@uwledge to evaluate

the degree of protluct innovation in some pmducts.

ANASDIUNMIANENY,.....

methods, this study uses the self-ranking method to classify product innovation and

ara Gtﬂt'iﬁ@ of product innovation on

the limitations of self-ranking are considered in interpretation of the results.

Therefore, the measure for rating the degree of new product innovation in this
study is adapted from Zhou, Yim, and Tse (2005). Respondents rate their new
product ranging from 1 (no innovation) to 6 (radical innovation) based on how well
their products correspond to the following definition of innovative products:
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“Products that involve a different set of features and performance
attributes which make a novel set of benefits available compared to existing
products from a customer perspective”

If respondents rate their new products from 1 to 3, this can be considered

incremental product innovation. If respopdents rate their new products from 4 to 6,

this can be considered radical product i

All measurement [CmSare mea "lu*n{-- Likert scales. The

The meaSurgfCodtalis 3 it \ adapted from De Luca and
Atuahene-Gima (2007). /

e Saleshiughity BEL weigw proguel meets the company’s target
(FP1). -

. Profit of't he HEW ets the company’s target (FP2).

. -wa#;g_ cpmpany’s target (FP3).

\7 Y
: ,
3.4.2 Marketi. f-il Performance (MP) 1
The measufe cantains 4 items@which are adapted from Alam (2003), Im

and Workman (Dbl Db iod (2009

tq'l Customers’ accgptance of thepew product mgegs the company’s

A WG AN IVETR 2

Customers’ satisfaction with the new product meets the
company’s target (MP2).

. New product’s ability to gain market share meets the company’s
target (MP3).

e  Increased number of customers after the launch of the new

product meets the company’s target (MP4).
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3.4.3 Vision (VIS)
The measure contains 4 items which are adapted from Lynn and
Akgiin (2001) and Tessarolo (2007)
. Clear vision about the characteristics of the new product to be
manufactured (VISI).
. i the needs of the targeted customers

rards the goals of the new
ea to the distrbution of the

344 TopMa 1 Suppari (1
The measuf Bntaipy/3 663, whidh she adapted from Cooper and
Kleinschmidt (1987).
. Full - suppoit tin - the gurces needed for new product

2
g oy ent approach (TOP2).

LH (]
|
Ce A istent encouragement of employees to present constructive

Mﬁﬁ’*ﬁ EVEWITIFS

345 Cen lizati

QRO SN I B 108 om e

Dahlstmrt% and Skinner (1997), Olson, Slater, and Hult (2005) and Sivadas and
Dwyer (2000). Additionally, the scored answers to these items derived from returned

questionnaires are inversed before analyzing the data.
. Middle and lower-level managers have freedom within their
boundary of responsibility (CEN1).
. Middle and lower-level managers have freedom in their

decisions within their boundary of responsibility (CEN2),
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. Problems occurring during product development are fixed
according to supervisory steps within the boundary of
responsibility (CEN3).

34.6 Formalization (FOR)
The measure contain: items which are adapted from Ayers,
Dahlstrom, and Skinner (1997) aiid ©lson, Sldtaf, and Hult (2005).

¢ have been clearly assigned

ine of work for employees

or communications between

product development is

ﬂ uﬁ%hnﬁ lﬁg‘ﬁ%iimpmy 's business
A9 e 3 B B o
been assigned to certain executives and employees (PRE4).

. Budget is allocated for new product development /product
improvement (PRES).
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3.4.8 Cross-Functional Iniegration {CRO)

The measure contains 3 items which are adapted from Homburg,

Workman, and Jensen (2002), Luo, Slotegraaf, and Pan (2006), and Song and Parry
(1996).

e All departments cooperated well with new product development

(CRO1).

new product development are
dgpartments (CRO2).
ol _development are jointly made

adapted from Gatignon and

. Initial as il 61 igchine Y, nd technology of the company
(TECIW e -
. Consideration s gy ids the design and characteristics

3 e . e e e g
-
A

- product development
I

“ 3).

A ‘LI%T AR

t Good quality cofitrol in the praduction processfTECS).

’Qﬁ?ﬁﬂﬂ‘iﬁu RN Y

3 A0 Development Speed (SPD

The measure contains 3 items which are adapted from Langerak and
Hultink (2006).

. The company is able to develop new product in shorter period of
time compared with product development in the past (SPD1).



56

. The company is able to develop new product in shorter period of
time compared with product development from similar
competitors (SPD2).

. The company is satisfied with the present speed of new product
development (SPD3).

are adapted from Langerak,

protuct launch (LAUL).

, // \\\

¥ : ) P e new pmdul:i {LAUE}
. , ,\\\\ \ ed in the market (LAU3).
J . hy *"‘\
r‘w!\

At g5 Pye \.\\- \n iew product (LAU4).
. i Al strate : * or the new product (LAUS).

or 1 e for the new product (LAUG).

aedsur “giigpted from Jaworski and
\Z

Cﬂnmers always look for new pros icts that satisfy their needs

ﬂ P N NSHEIDT e o

not buy the comfany’s produets before (DEM)

el AN U AT EAR Bhe e

requirements for the new product (DEM3).

Kohli (1993).

3.4.13 Technological Turbulence (TECT)

The measure contains 3 items which are adapted from Jaworski and

Kohli (1993).
. Technology within the industry the company operates in
changes rapidly (TECT1).
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. Changing technology creates opportunity for the company
(TECT2).

- Changing technology in the industry has created a vast number
of innovative ideas for new products within the company

(TECT3).

3.4.14 Government Agengp .

- scales have been developed
in this study.
he company with useful
‘~ nment (GOV1).

cal support to the company
GOV2).

y management counseling
3).

e company financially or they
pport  for the company for new

A
es to the company for

S product development (GOVS5). U

3415 ! : :
T% measure contains @ items which.are adapted fromy Cheng and Shiu
o QR VT WA 0 AT o o
(2006)
. A significant improvement compared with competitors’ in the
eyes of the customers (RADI1).
. Special benefits for customers that is not found in the
competitors’ products (RAD2).
. Can substitute for similar products in the eyes of the customers
(RAD3).
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3.4.16 Incremental Product Innovation (INC)
The measure contains 3 items which are adapted from Atuahene-Gima
(2005), Garcia and Calantone (2002), Jansen, Van Den Bosch, and Volberda (2006),
and Sethi, Smith, and Park (2001)
. New product is slightly improved compared with the

=5 of the customers (INC1).

weision that matches the
han the existing product

3.5 Pretesting Questio
Pretesting a questio €p in questionnaire design. The
benefit of prctmtmg the questigitiaie. the appropriateness of structure,
language, and measugement items before sending the gu Hon aires to respondents.
T ¥

This study lueﬂersona mterviews (o pretest ﬂ preliminary questionnaire.

Reynolds and D tu 1998) su ﬂﬂ:d that nal interviews are a useful
method to prat q f.m rmpnndents help a

researcher to d t errors of ambiguity in Ian guage and meanipg, of measurement
s baawn'laae@sﬂ GG 5 B T e
six practifioners who are managing directors of the targeted firms were interviewed
for checking validity of the preliminary questionnaire. This step was used to check
for any confusion in the questions, any inability to answer the questions on the past of
respondents, and the content validity of the preliminary questionnaire questionnaire.
After all revisions, a final questionnaire was completed and sent to respondents in the

sampling frame by mail.
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3.6 Data Collection

Because of the problem of low response rate when using the mail survey
method (Aaker, Kumar, and Day, 2007), this study uses several techniques to increase
the response rate as much as possible. Techniques used in this study are: (1) using all

firms in a sampling frame; (2) using personal contacts with firms in sampling frame;
(3) promising to send an executi i respondents after the completion of

the study; and (4) following-uf Hat de™not return the questionnaire within
the time frame via telephofi And s —
A researcher sent gfirs -“.\\-:\L\

- g _\.\\. qti firms on 1 October 2008
and waited for returned gaCsyogndide. AMtotal re W, questionnaires in the first
estionnaire to 1,500 firms

ard, a researcher made a

wave were 228, Therefore
to increase a response gle
follow up for nonresponse i returned questionnaires in the
second wave were 164, second wave questionnaires, a
total returned questionnaires we . f‘.j-‘v;: wuld be adequate for data analysis. A

response rate was |9 golfcction activities and time

periods is presented i Tal

g
B 34 B o

—Wﬁmm 3/09

4/09

—4
I. Sending 1*" wave questionnaire *’

2. Waiting for questionnaire return "

3. Gather list of firms not retum
questionnaire

4. Sending a follow-up
questionnaire

5. Follow up <
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The reasons for long period of the follow up activity were the extent to which
two well-trained staffs can contract firms about forty firms per day. In one month,
eight hundred firms were contracted (40 firms x 20 working days). Further, during
late December 2008 and early January 2009, firms did not want to contact with staffs.
Firms told staffs to contact after 15 January 2009 for convenience of firms.
Therefore, this study had a long period of follow up activity. The total questionnaires
returmned were 392 from 2,000 \\\ s rate is 19.6%). Of 392 returned
questionnaires, 66 questionndl x.._:‘ no éﬂum (1) respondents denied to

participate in this study, fesponderits ine - answered questionnaire, (3)

firms were not manufacturges®™ ud (41 i --“"i cturer but they were not in

the scope of the study. Al I/// l-m-wi aires that would be used for

the analysis were 326. Fiffns ' * had #ad \ praducl innovation were 204 and
oG -

incremental product ing e uestionnaires for each type

g .

of product innovation is ghowr

Total Returned Questio -”-. ¢5 for Each Type of Product Innovation

o = , - =
Type of produ ) Percentage

Radical inng? i 62.6
i
Total ¢ o Qs 326

Incrementall tnalinn 122 374
CAUEAMENINEINT
Iy s N} b )i (1 b B

validity of the data, a researcher tests internal validity of the data with a method
recommended by Armstrong and Overton (1977), Terborg, Howard, and Maxwell
(1980) and Zmud and Armenakis (1978). They suggest that if the result of t-test

shows insignificant of mean differences between early and late responses, it can be

concluded that a long period of collecting data in the study will not generate the
problem of internal invalidity. Therefore, a researcher tests mean differences of all

variables in questionnaire between the first responses during | October to 31
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December, 2008 (167 samples) and the second responses during 1 January to 31
March, 2009 (159 samples). The results of testing mean differences between early
and late responses of observed variables are shown in Table 3.3 and the results of

testing mean differences between early and late responses of constructs are shown in
Table 3.4.

Testing for Meéan I

e fll\“\\ﬁt“f‘“

VIS L4714 N 0350,
¢ J 0,308

L\*\

VI IIIlE u\"

i TEC 1 [II ﬂ?l
TEC2 0.058
TEC3 0.000
TEC4 0.022
TECS 0.194
SPDI 0.032
SPD2 0.104
SPD3 0.948
LAUI 0.025
LAU2 0.200
LAU3 0.135




Table 3.3
Testing for Mean Differences of Observed Variables (Cont.)

Variables p-value
LAU4 0.218
LAUS 0.365
LAUG

DEMI1
DEM2 .=
DEM3»

TE

q | FP3 ) ) 0.804

RINNTUUNININY
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Table 3.4

Testing for Mean Differences of Constructs

Variables p-value
VIS 160
TOP 147
CEN 672

FOR
PRE
CRO
TEC 01T
SPE F\‘\T‘

e //ﬁ’l L RN
DEMF £4/7J 3 N6l
] R \ AN
GOl FAF T = WA
RAD llf'!g@ | w*u
ING' FF 70 NS
P Fod€Caad §
FPFF JRAE I 9
et 2

The results in"%ablé 3.3 and Table 3.4 show tHian,e

:*'.ff and late responses have
38 .05 except TEC3, TEC4,
SPDI, LAUI GOVS, ﬁ RAD. IFeonstructsigxcept PRE, TEC, and RAD
constructs have equality f means at a levelof significance 0.05. With a majority of

equality of meﬂ %% WH%§ R fopdt)ifan be concluded thar

this study has Wbt been affected liy internal mvahdlly from thc long period of

TERRIANN I UAIINYAY

equality of means fog i

3.7 Data Analysis Technigue

The reliability of the sixteen constructs was tested by using Cronbach’s alpha
(@) (Cronbach, 1951) which is widely used to test the internal consistency of multi-
items scale (DeVellis, 2003; Peter, 1979). SPSS 13.0 for Window was used in this
analysis.
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This study uses structural equation modeling (SEM) to analyze the data
derived from respondents. In addition, SEM can be used to analyze the total effect of
exogenous variables on endogenous variable in the structural model. A two-steps

approach was used to test the structural model as recommended by Anderson and
Gerbing (1988). The software used for analyzing the data in this study was LISREL

8.52. V
The first step was to_{6s ,::f_- Au@a This step tests the validity

of a measurement model ncluding cofiverg . yalidit , discriminant validity, and

Zh

construct validity. Furthe easurement model between the
observed and estimated g

(CFA) technique is used tos

onfirmatory factor analysis

heg \ \ ramework. This step tests the
o th served covariance matrix and

the estimated covariance ma : . it enty eight hypotheses for a radical

and incremental product innovat prmance framework are tested in this

et

step. L :
Y. A

e

3 3
AUYININTNYINT

The uh_]eave of this chapter J S explam the research rm:thuduingy used in

- PRI IR
energy, fop utical industnal sectors 1s derived from

several sources such as BIOTEC, DBD, FTI, NFI, NIA, and Siamlist. Sample size in
this study is 200 for each framework. This study uses simple random sampling

3.8 Summary

technique to select 2,000 samples from the sampling frame. Operationalization in this
study is adapted from previous literature and newly created by a researcher. The
number of measurement items is seventeen. The preliminary questionnaire is
pretested for appropriateness of structure, language, and measurement items. A

researcher collects the data by sending a questionnaire to all samples by mail and
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following up firms that do not reply mail via telephone. A total usable questionnaire
is 326 and a response rate is 16.3%. Finally, CFA is used for assessing fit and validity
of measurement model and SEM is used to test the validity of structural models and to
test the impacts between constructs in frameworks.

AULINENINYINS
ARIAATAUNINGIAY



CHAPTER 1V

DATA ANALYSIS

In this chapter, easurement and structural models

assessment, and hypothesis 3 remental based performance

framework are analyzed. ﬁ
AR

absérved varables t h
The total num '% \'{\ s tudy are sixty two. These
variables and abbrevialions® ihich 'i .-:ii Ar const ¢ already shown in Chapter

et DA N
| l."\_}\j\
: W

to twelve constructs. They are

3. Variables in this st y nine observed variables

are exogenous variables endogenous variables.

For exogenous varia
vision (four variables), top three variables), centralization (three
variables), formaliztigr ce variables prich task (five variables),

cross-functional  intgZe \Blogical proficiency (five
variables), df.velt}pmr:lﬂs

demand uncertainty (threg nahlm), techn gu:al proficiency (three vanables), and

s agﬂrumwmw g3

financial performance (three varmbles}, and market performance (four variables).

peY, umﬁ proficiency (six variables)

Abbreviations of all constructs and observed varables in this study are
presented in Table 4.1. The meaning of abbreviation of observed variables are shown

in operationalization section in Chapter 3.
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Table 4.1
Abbreviations of Exogenous Latent and

Endogenous Latent Constructs and Variables

Abbreviation
Comtracts Construct Observed Variable
Vision 175 VISI, VIS2, VIS3, and VIS4
Top management support IN\ITOP/ TOPI, TOP2, and TOP3
Centralization ol TCERSLE@EN|, CEN2, and CEN3

Formalization

'§.”g§:'.'.2-;-. 1, FOR2, and FOR3

PRE FREE, PRE3, PRE4, and

Predevelopment task

-
Cross-functional integral ﬂ/[ll\ K\‘;\‘S”tt CRO2, and CRO3

// @?\\\‘L S TEC2, TEC3, TEC4, and

Technological proficie

Development speed & 4 /4 / l,l“ )\m\‘ﬁ SPD2, and SPD3

\WM‘-& AU2, LAU3, LAU4,
and LAU6

Launch proficiency

Demand uncertainty

FNE

['DEM|, DEM2, and DEM3

Technological proficiency | BECT1, TECT2, and TECT3

P TP GOV1, GOV2, GOV3, GOV4, and
Government agency suppo = G GOVS
p——— ——=

Radical product innovation ==+ RA RAD1, RAD2, and RAD3
Incremental product iphevation ] NCI NC?2, and INC3
Financial performanée¢? ™ | ] a;‘J and FP3
Market performance NP2, MP3, MP4

.}y i

unemmﬁlM’J wﬂmwmm
a Wﬂ'\ ﬁdﬂlﬁﬂ@ﬂd H%%}ﬁm agriculture,

biotechnol ogical, energy, food, and pharmaceutical industrial sectors. This study

classifies product innovation into two types, radical and incremental product

innovation. Respondents rate their new products by using a six-point Likert scale
from 1 (least innovative) to 6 (most innovative) to a question “Products that involve a
different set of features and performance attributes which make a novel set of
benefits available compared to existing products in customer’s perspective”. |f
respondents rate their products between 1 and 3, their products are classified as
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incremental product innovation. [f respondents rate their products between 4 and 6,

their products are classified as radical product innovation.

The characteristics of respondents (respondents’ profile, position of
respondents, firm age, and firm's income, firm size) are shown as the following.

4_1.1 Position of Respon

Y,

: —

For radical produ n, approX 40 percent of respondents’
position is managing dircgief ' ‘ e t of respondents is R&D
managers. For incrementghépr < .' ' t of respondents are
managing directors and alrpést 2 "r are marketing managers and
vice managing directo ample; of pthers ions of respondents is general
manger and subordina ary, aff ' 4.2 shows position of
respondents. : ;,;f

Paslitoii Incremental innovation

‘%ucncy Percentage Frequency Percentage

Ve smeing ] 1, mqugm%ﬁgr N5 I

Factory manager q 5.0
R&D manager 29 € 14,65 5/ 4.2
QA and/or ﬁm‘ a im u m w [@ 2.5
Marketing man; f] ﬂ ﬂ 1 w 8. EI r] El 8.4
Accounting and/or 6 3.0 5 42

financial manager
Others 46 20.2 32 26.9

Total 204 100 122 100
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4.1.2 Firm's Income

Firm's income is demonstrated in Table 4.3. For radical product innovation,
88 of respondents’ firms (43.1%) have income between | to 100 million Bath and 51
of respondents’ firms (25%) have income greater than 300 million Bath. For
incremental product innovation, 51 a
between 1 t0100 million Baths as 300 million Bath, respectively.

ercent of respondents’ firms have income

// \\\

Income (Million Bath) l"‘fﬂ a4 " \,““\‘ Incremental innovation
CFréguerncy ;1. ¢ .,‘ - _\ Frequency Percentage
Less than 1 £ 17 13.9
1-100 * 62 50.8
101-200 @ 12 9.8
201-300 3 2.5
Higher than 300 18 14.8
N.A. 10 8.2
Total 122 100
. _'— £
Mote: M.A. 15 not available v Ii‘"

]

o ANENTNYINT
- mm 1M RT I OF:

percent a respondents’ firms are founded more than 30 years. For incremental
product innovation, 31 and 26 of respondents’ firms are established within 6 tol0

years and within 5 years, respectively.
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Table 4.4
Firm Age
Years of establishment Radical innovation Incremental innovation
Frequency Percentage Frequency Percentage
1-5 Years 47 23.0 26 213
6-10 Years 46 225 31 254
11-15 Years ‘ 14 11.5
16-20 Years 3 17 13.9
21-25 Years 6 4.9
26-30 Years J— 11 9.1
Higher than 30 Years ' 27 T 17 13.9
Total = AN~ —_— 100
N
-

4.1.4 Firm Si

Firm size is showg
(102 samples or 50 percer
Further, firms, which have emy

incremental product o

lower than 50 empld e

oduct innovation, the majority
e between | and 50 employees.
200, are 49 or 24 percent. For
ive a number of employees

W gumber of employees more

than 200, ﬂ 1
ﬂ'lJEI’J ﬂﬂﬁ@*ﬂmﬂ‘i
Firm Size
ARIAINIUUNT]
Nuiaber ume e adical innovation Incremental innovation
ploy Frequency Percentage Frequency Percentage
1-50 102 50.0 57 46.7
51-100 18 R.8 14 11.5
101-150 9 44 5 4.1
151-200 16 7.9 10 82
Higher than 200 49 24.0 30 24.6
N.A. 10 4.9 § 49
Total 204 100 122 100

Mote: N.A. 15 not available
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4.1.5 Type of Industry

Table 4.6 shows frequency and percentage of type of industry. For radical
product innovation, food industry is the largest proportion of samples in this survey
(48.5% or 99 samples). For incremental product innovation, a majority of sample

comes from food industry (65 samples or

.3% of total sample size).

N
( ¥ 6 ﬁiﬁ"\\hx Incremental innovation

ey | ...-f";ﬁ | Peréentage | PFrequency | Percentage
Agriculture . 16 13.1
Biotechnology 7 5.7
Energy 3 2.5
Food 65 533
Pharmaceutical 21 17.2
Others 10 8.2
| Total | 122 100.0
4.2 Preliminary Aua{v -
The id e all variables in the

o ST A e A

¢t innovation

ﬂﬂﬂﬂ“ﬂﬂm ikl

proposed mod

validity of observed
nstructs and

based pc:r rmance framework. A researcher uses confirmatory factor analysis (CFA)
technique to test validity. Four variables (firm’s income, firm age, firm size, and type
of industry) are investigated mean differences among groups for each variable. The
objective of testing the mean difference is to determine whether these four variables
should be added into the model as control variables.
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4.2.1 Comparing Mean Difference of Each Variable

This section presents the results of testing the mean differences of four
variables which are type of industry, firm’s income, firm age, and firm size by using
the analysis of variance (ANOVA). If the findings do not reveal a significant

difference of mean of all variables, thus these four variables will not be included into

A researcher t . farénces bet dilfferent types of industry. There
are five industries | hic ology, energy, food,
pharmaceutical. Howev / - sl ok o 1 into these five industries.
So, they are others. Therefdre fméar i fferences : \u six industries are tested and
the findings are presented in a@':' 3 mption of ANOVA states that
variances must be equal across geosps.  Th ding of Levene's test shows that all
sixteen constructs excgpt v | Oss groups at a level of
significance 0.05. -'EJ.-_"'_’" W Uhat ten constructs (CEN,
FOR, CRO, TEC, SPDB“-\U DEM,
among six industries at aglexel of significagge 0.05. Another six constructs (VIS,

TOP, PRE, TEtﬂ W’J{%)ﬂ% @%&}'}nﬂ ﬁ industry has a mean

difference from other industries at a ln?rel of s:gmﬁcance 0.05.

ammnmummmaﬂ

and FP) do not have mean differences
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Table 4.7
Mean Difference among Type of Industry

Construct | Levene’s test (Sig.) F Sig.
VIS 304 3.092 010
TOP .866 2.475 032
CEN 6 1.367 236
FOR 0.804 .548
PRE 666 022
CRO 19 109
TEC 09 * 936 .088
SPD - 2 244
[LAU L \ 29 .266
 DEM ) I, 189
TECT o £ S5 4 .009
Gov G- . .009
INC - 514
RAD 2860 LN 012
MP - : 184
FP : 9 901
A o,
To further inyesti it six industries by separating

type of product i of constructs of radical
n in Table 4.8 and those of

ork are shown in Table

- ﬂuﬂqwﬂwﬁwawni
R amﬁ;uifﬁﬁmma ¢)

Radu:al Product Innovation Based Performance Framework

product innovation bas

incremental product in nvatmn based pcrfummnce frai

Construct | Levene’s test (Sig.) F Sig.
VIS 457 1.679 | .141
TOP 342 | 1.606 160
CEN 341 1.299 .266
FOR 673 0.881 495
| PRE 998 1.144 .338
CRO .553 0.906 478
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Table 4.8
Mean Differences among Type of Industry of
Radical Product Innovation Based Performance Framework (Cont.)

Construct | Levene’s test (Sig.) F Sig.
TEC .563 0.555 734
SPD ' 0.194 964
LAU 0.316 903
DEM | : 182 319
| TECT 9 ' 102 |
| GOV 6 ' w180 i
 RAD ' 060
MP ' | 663
by (A8~ - 628 |

* -.-

: 4.
Mean Différénces am . ndustry of
Incremental Prod ::, ormance Framework

AR
Con Sig.
VIS 086
TOP 159
CEN _ 5 730
FOR | 075 | 094 456
PRE, _ _ _fa& 536 &/ | 1749 129
C e I E)S 357
T o 7 789 1Y 21
SP 683 a1.97 088

: alail |

o PN SR VI | St 16
9 | TECT 284 1.674 146

GOV 902 0.659 655
INC 238 2.566 031
MP 201 1.556 178
FP 211 1.296 271

In Table 4.8, Levene’s test shows that all fifteen constructs except GOV and

FP have equal variances across groups at a level of significance 0.05. Only one
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construct (GOV) of radical product innovation based performance framework has a
significant mean difference among industries. In Table 4.9, Levene’s test shows that
all fifteen constructs have equal variances across groups at a level of significance
0.05. Only one construct (INC) of incremental product innovation based performance

framework has a mean difference among industries at a level of significance 0.05.

Therefore, it can be conelud analysis that different types of

industry do not have an impactupe ) Fboth models. Thus, this variable

A researcher t ips of firm’s income. Firm’'s

income is classified by i irm’s income is separated into
200 Million Bath per year, and
higher than 200 Million Batiyfer,yéas: The nlan differences among groups of
s income are presented in Table4 10, results in Table 4.74 show Levene's
test that all sixteen ' :

i B .oesacmssgruupsata

level of significance, D05, HI'-' es show that fourteen
constructs (VIS, TOP, ﬁN, S% LAU, DEM, GOV, INC,

RAD, and FP) do not havegmgan differences among groups of firm’s income at a level

of significance ﬂ% fiy B BfhGs PG SN have a mean that a

least one group otfirm’s income has amean dlfﬁ:rmlcc from other u[:l-s at a level of

*“’g““'“ﬂ“ﬁ”mﬂﬂ‘im um'mmaa
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Table 4.10

Mean Differences among Firm’s Income

Construct | Levene’s test (Sig.) F Sig.
VIS .299 0.583 559
TOP 103 0.309 735
CEN 078 0.231 794
FOR At 1.190 306
0 PRE 32 234
CRO 904
TEC 160
SPD .534
LAU 072

'DEM
TECT |
GOV

INC ’
RAD
MP

FP

In Table 4.11, Levenes fifteen constructs have equal

"

‘.‘ ifteen constructs except

Varianms ACTDSS ‘:;T-mm e L e,
inework do not have mean

v
MP of radical produc ;’1*

differences among gro -‘- For incremental product infiovation based performance

::u:::t;: mninﬁ ; | .' v ol ans' among groups of firm’s
income._The results are shown in TaBle 4.12, _ & @/
QWA INY1a Y

Tl?arefure, it can be concluded from the analysis that different groups of firm’s

income do not have an impact upon the analysis of both models. Thus, this variable
will be excluded from the model.

ual variances across



Table 4.11
Mean Differences between Firm's Income
of Radical Product Innovation Based Performance Framework

Construct | Levene’s test (Sig.) F Sig.
VIS 461 0.224 | 800
TOP , - 0.561 572
CEN , 1.247 .290
FOR .202 303
PRE 3 ‘ 302
 CRO 310 - 0 895
TEC \ 774
SPD - '_ 0 S100
| LAU _ : 342
DEM : : 430
TECT . 130
Gov  *| £ f faei 352
| RAD ; PRk 499
MP : - .045
FP 38207 565 570
WA
me of
Incremental duc rformance Framework
- ¢ a o/
VIS O T TR T T 01 g3 530
10 160 20873 | 42|
‘'
9 RN I AN SREN &EH
9| PRE 248 0.021 980 |
| CRO 410 0.076 927
TEC 196 1.149 )
SPD 913 0.639 530 |
| LAU 470 0.258 173
DEM s 3o | 0.056 945
TECT 080 | 2012 .139
GOV 872 0.498 .609
INC | 126 0.120 .887
MP 1 058 0508 .603
FP N 08 | 0.170 844
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The means among groups of firm size is examined. Firm size is separated into

three groups by using a number of employees as criterion: less than 50 employees, 50-
200 employees, and higher than 200 employees. The findings in Table 4.13 show that

all sixteen constructs except FP hav al variances across groups at a level of
significance 0.05. Fourteen P, FOR, PRE, CRO, TEC, SPD,
LAU, TECT, GOV, INC, have mean differences among
firm size at a level of si .0 ‘0 constructs (CEN and DEM)
have a mean that at least o (i \ mean difference from other
groups at a level of signif 1
- ‘,I‘"
A .
I c re
J i
 Construct - F Sig.
VIS - = 1.816 164
TOP R Y 371 095
CEN 045 |
FOR 832
 PRE : | .783
CRO . 2.9 053
TEC 404 - 0.419 .658
sp p— Bian E.I" 1 081
L k=1 AP 11 896 |
DENg o 4.194 016 |
TECT 632 0,737 480
: »
AN IR RN G
RAD J39 0.137 872
MP 193 0.423 655
FP 012 0.315 730

In Table 4.14, Levene’s test shows that all fifieen constructs except RAD have

equal variances across groups at a level of significance 0.05. All fifteen constructs

except CRO of radical product innovation based performance framework do not have



79

mean differences among groups. In Table 4.15, all fifteen constructs have equal
variances across groups. Only one construct (INC) of incremental product innovation

based performance framework has a different mean among groups of firm size at a

level of significance 0.05.

of

ce Framework

Sig.




Table 4.15
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Mean Differences between Firm Size of

Incremental Product Innovation Based Performance Framework

Construct | Levene’s test (Slg:] F Sig.
VIS 652 1.007 .369
TOP 0.838 435
| CEN 1.531 221
FOR 0.099 906
PRE - H0 118 889
CRO 4 680 .509
TEC ) 228
SPD 251
LAU J21
DEM % 071
TECT 281
| GOV 48 - 908
[INC 1405 014
MP 2K (- .749
A" ] 8 | 983
A2
* Firm Ag
A researcher t groups of firm age. Firm age is

divided into three gmups‘

are found 1

than 10 years, 10-20 years, and more

than 20 years. ﬂrlurﬂq WW@%@MW FP have equal

variances across

Yroups at a level of s:gmﬁcanm 0 US Sixteen wnstmma except INC

rotes g ] T TSI NS TSy
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Table 4.16

Mean Differences among Firm Age

Construct | Levene’s test (Sig.) | F Sig.

VIS B 065 2.519 082

TOP .653 2.197 13

CEN 38 122

FOR 855

PRE 158

CRO 272

TEC 766

SPD 851

LAU 975

| DEM 121

TECT 440

GDV 344

[NC 012

RAD 417

MP 527

FpP 955
In Table 4.17, Leveng’s test shoy ifteen constructs have equal
variances across g F—___'ﬁf“ ‘ \ll fifieen constructs of
radical product innova Famework do not have mean

i i
differences among group s, In Table 4.18, f{:-r incremental product innovation based

performance ﬁ ual variances across
groups. Tmm Pﬂ‘mﬁmﬂ CT, GOV, MP, and
FP) hav ﬁlm PRE, SPD,
DEM, Qmﬁ W ,Tﬁﬁmﬁﬁm at a level of
sagmﬁcanc.e 0.05.

Therefore, it can be concluded from the analysis that firm age does not have

an impact upon the analysis of both models. Thus, this variable will be excluded from
the model.



Table 4.17
Mean Differences between Firm Age of

Radical Product Innovation Based Performance Framework

| Construct | Levene’s test (Sig.) F Sig.
VIS 128 0.657 520
TOP 67 N 272
) CEN 417
FOR 486
PRE 847
CRO 701
TEC 641
SPD 401
LAU 174
DEM .866
TECT 616
GOV 967
RAD 525
MP (848
PP 595

AT

Incremental :; duc erfo am:c Framework

‘a o . -
VIS : "7 007

TOP 786 ~1.824 166 |

o RT3 Sl N SRR &
9 PRE 397 5.413 006
CRO | 070 2.838 063
TEC 920 1.722 183
SPD 627 3.667 029
LAU | 065 | 2.639 076
DEM 826 3.263 042
TECT | 86l 0.663 517
GOV 218 2686 | 072
INC 525 3.290 041
MP 042 1.586 209
FP 144 1.264 286
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Finally, a researcher verifies the difference between radical and incremental
product innovation based performance frameworks by comparing the mean
differences between the constructs of two frameworks. The results in Table 4.19
show that all constructs have differences in means between each construct at a level of

significance 0.05.

i

Testing Equality of McansaL@6nstructs between

mental Fraduct Innovation

"1\1“\. |

= . ..") Y S — L

Iy

ﬁ) -5.871

M‘ﬂ -35

Lik

Vision (VIS) construct is measured by four observed variables (VIS1-
VI154). Correlation matrix, means, and standard deviation are shown in Table 4.20.
The results show that correlations of all pairs of observed variables are different from
zero at significance level 0.01. The lowest correlation is 0.594 which is the
correlation between VIS1 and VIS3 and the highest correlation is 0.753 which is the
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correlation between VISI and VIS2. Bartlett's test of sphericity Chi-Square is 484.352
at a level of significance 0.05, Kaiser-Meyer-Olkin Measure of sampling adequacy
(KMO) is 0.792, and all observed variables have a measure of sampling adequacy
(MSA) between 0.780 and 0.802. It can be concluded that a correlation matnx is
considered correlated thus a researcher could proceed to perform the next step of data

analysis.

Correlation Matrix, Meaassand Sts * ion of Vision Construct

The finlgi Ifsis (CFA) are shown in
Figure 4.1 and Table: 4. 1 R arameter (VIS2)to | asa
reference indicator ﬂfﬁwde[ pecaust VIS2 @lh{: lowest factor loading
compared with other obsesved variables in agnodel. The benefit of fixed parameter is

o o i BRI W Rt vt

the model. Covitiance of VIS is 0. ‘59 Table 4.21 reveals that Chi- square test is not
signifi W% ﬁ% ()3 ﬂs root mean
squar:ﬂr of appmxgﬂn (R ) is Gﬂﬁ Iﬁmﬂi}eﬁmpliemt there i1s a
goodness of fit between observed data and the estimated model. Standardized factor
loading of each observed variable has ranged from 0.75 (VIS2) to 0.89 (VIS4). All
standardized factor loadings have a significant impact at a level of significance 0.01.
Composite reliability {Rz} is the percentage of variance of construct explained by
observed variable. R® has ranged from 0.56 (VIS2) to 0.80 (VIS4), It can be
concluded that all observed variables should be included in the further analysis.
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Figure 4.1
The Results of CFA of Vision Model

Q-6 VISI

R |
Standardi f::."-'ﬁf:;; ng, t-Value, and

TR g
_*.f,:’:",._d__‘.._. an Madel

Variables R’
VISI 0.7 -, 0.0%, 13.93 0.57
vs: Pl UEEINYBINYAR iy
VIS3 : 1 1 0.67
VIS4 0.89 ¢ 0.11 11.71 0.80

q

e Top Management Support

Top management support (TOP) construct is measured by three
observed variables (TOP1-TOP3). Correlation matrix, means, and standard deviation
are shown in Table 4.22. The results show that correlations of all pairs of observed
variables are different from zero at significance level 0.01. The lowest correlation is

0.614 which is the correlation between TOP1 and TOP3 and the highest correlation is
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0.813 which is the correlation between TOP1 and TOP2. Bartlett's test of sphericity
Chi-Square is 341.218 at a level of significance 0.05, KMO is 0.701, and all observed
variables have MSA between 0.645 and 0.832. [t can be concluded that a correlation
matrix is considered correlated thus a researcher could proceed to perform the next

step of data analysis.

Correlation Matrix, Mcans, dnflstfindard Deviation of

RaTrTes

The findings '_ re 4.2 and Table 4.23. In
Figure 4.2, a research@i=fixes o ter (TOP3Yio 1 a s 1 ence indicator of model.
It is because TOP3' f i ared with other observed
variables in a model. C f ananm: of TOP is 0.75. Table™.23 reveals that Chi-square
test is not sign fi m { = 0.00, p=0.99) and
RMSEA is 0. um m ﬁﬁi] fit between observed
data and the eshmamd model. Standfirdized factorsloading of eachigbserved variable
has mnga ﬁqﬁﬁﬂ ﬁﬂﬁ&lﬂ’m ;]lmr}ﬁr&dmgs have a
signifi ¢ant impact at a level of significance 0.01. R” has ranged from 0.51 (TOP3) to

0.89 (TOP2). It can be concluded that all observed variables should be included in
the further analysis.
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Figure 4.2
The Results of CFA of Top Management Support Model

o.za—w TOPI \\

Composite Relialili -“-' n-__:i pagement Support Model

5 e feato b T "
Variables ¥ SE. w‘.r R
TOPI y ™9 0.74
TOP2 304 v .04 (.89
TOP3 ) i - 0.51

¥ =0.00 df- 1 RMSEA = 0.000

ﬂuﬂqwawﬁwawnﬁ
QWTN?‘T‘WNWW&I’I&H

Centralization (CEN) construct is measured by three observed
variables (CEN1-CEN3). Correlation matrix, means, and standard deviation are
shown in Table 4.24. The results show that correlations of all pairs of observed
variables are different from zero at significance level 0.01. The lowest correlation is
0.695 which is the correlation between CEN1 and CEN3 and the highest correlation is
0.872 which is the correlation between CEN1 and CEN2. Bartlett's test of sphericity
Chi-Square is 446.711 at a level of significance 0.05, KMO is 0.716, and all observed
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variables have MSA between 0.657 and 0.867. It can be concluded that correlation
matrix is considered correlated thus a researcher could proceed to perform the next
step of data analysis.

Table 4.24

Correlation Matrix, Means, and Standard Deviation of Centralization Construct

\

. - E re 4.3 and Table 4.25. In
Figure 4.3, a researcher Tixe§ pacadweicr’ p 1 as a reference indicator of
model. It is because CEN3 is thedbiwest fictordhding compared with other observed
variables in a model. Covariane :
test is not significa J_.n‘--"-i-*-m rom zero at o levet 80544 = 0,00, p=1.00) and
RMSEA is 0.000. ll Cikd pdaess of fit between observed

r,.
data and the estlmaled del Standardized factor loading nf each observed variable

i Tlﬁﬁﬁdﬂiﬂ”ﬁ’ﬁ 111 d i Ppaigpinns

a significant im from 0.58 (CEN3)

to 0.92 h ﬂﬁ It can be concluded That all obsersed variables sh@uld be included in
ys

e iy 6 N 713 E1 V7179 VIE T 6 B

able 4.25 reveals that Chi-square
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Figure 4.3
The Results of CFA of Centralization Model

Variables

CENI
CEN2
CEN3

“ NN
TRTREATUNNIINYIS
q
Formalization (FOR) construct is measured by three observed variables
(FOR1-FOR3). Correlation matrix, means, and standard deviation are shown in Table
4.26. The results show that correlations of all pairs of observed variables are different
from zero at significance level 0.01. The lowest correlation is 0.625 which is the
correlation between FOR1 and FOR3 and the highest correlation is 0.867 which is the
correlation between FORI and FOR2. Bartlett's test of sphericity Chi-Square is
399.119 at a level of significance 0.05, KMO is 0.689, and all observed variables have
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MSA between 0.631 and 0.878. It can be concluded that correlation matrix is
considered correlated thus a researcher could proceed to perform the next step of data

analysis.

Table 4.26
Correlation Matrix, Means, and Standard Deviation of Formalization Construct

e 44 and Table 4.27. In
the reference indicator of
ng compared with other observed

The findidgs
Figure 4.4, a rescarcher figcsp
model. It is because FOR3 i

variables in a model. Covariane ce k¥ "’ 0. Table 4.27 reveals that Chi-square
test is not significantiy ¢ 08 (" = 0.00, p=0.99) and
RMSEA is 0.000. It\ah be implie &4 of fit between observed
data and the estimated ﬂbdﬂl. andardized factor loading of each observed variable

has ranged from 0.69 (FOR3\to 0.96 (FOR2).» All standardized factor loadings have

i W T Bt s o

to 0.92 {FOR2} can be concluded Jhat all ubsmﬂd variables exgep t FOR3 should

o T VA1) ) B v o

recommenied value (A < 0.7) (Hair et al., 2005).
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Figure 4.4
The Results of CFA of Formalization Model

o0.3s*| FORI \

Variables ; R’
FORI i 1l 0.82
FOR2 : 0.92
FOR3 0.69 -, Y : 0.48

£ =0.00 F 1 Fsa ﬂfﬁﬂ%"l Elq ﬂ%§EA=U.0ﬂG

PRIRIATA UM INYAE

Predevelopment task (PRE) construct is measured by five observed
variables (PREI-PRES). Correlation matrix, means, and standard deviation are
shown in Table 4.28. The results show that correlations of all pairs of observed
variables are different from zero at significance level 0.01. The lowest correlation is
(.386 which is the correlation between PRE] and PRES and the highest correlation is
0.763 which is the correlation between PRE] and PRE2. Bartlett's test of sphericity
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Chi-Square is 479.585 at a level of significance 0.05, KMO is 0,780, and all observed
variables have MSA between 0.755 and 0.879. It can be concluded that correlation
matrix is considered correlated thus a researcher could proceed to perform the next
step of data analysis.

tandard Deviation of

ruct

PRES

1.000
5.356
1.210

Figure4‘51'a CSC

igure 4.5 and Table 4.29. In

iefefence indicator of model.
It is because PRES " .I ared with other observed
variables in a model. Vanancc of PRE is '[.'I 44, Tahlc .29 reveals that Chi-square

test is not sign ﬁ, ,i 0.92, p=0.82) and
RMSEA is 0. {]m mmﬁﬂcﬁlﬁ fit between observed
data and l. Stm rved variable
has rang eﬁ"ﬁﬁﬁlﬁ jﬂ ﬂﬁ ﬁm&mdmgs havea
SIgmﬁcant impact at a level of significance 0.01. R? has ranged from (.30 (PRES) to

0.72 (PRE3). It can be concluded that all observed variables except PRES should be
included in the further analysis because PRES has factor loading lower than 0.7.
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Figure 4.5
The Results of CFA of Predevelopment Task Model

.79 PREI1

I‘dr

lent _! ask Model

iF

[ =N QL
Variables ""} 'f; S R
PREI 0.73 . 019 7.29 0.53
R a&imfuﬁﬁwwﬁ% Ap o
p 0.72
PRE4 0.34
PRES 0.55 0.11 8.70 0.30
£ =092 af=3 p=082 RMSEA = 0.000

Cross-functional Integration

Cross-functional integration (CRO) construct is measured by three

observed variables (CRO1-CRO3). Correlation matrix, means, and standard deviation
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are shown in Table 4.30. The results show that correlations of all pairs of observed
variables are different from zero at significance level 0.01. The lowest correlation is
0.663 which is the correlation between CRO1 and CRO3 and the highest correlation is
0.739 which is the correlation between CRO2 and CRO3. Bartlett's test of sphericity
~ Chi-Square is 329.670 at a level of significance 0.05, KMO is 0.734, and all observed
variables have MSA between 0.691 and 0,761. It can be concluded that correlation

£22)\N\
mﬁ; R *4\$ RO3

v

gﬁ 4.6 and Table 431. In
Figure 4.6, a researcher fixes meter (BROI1) to | as a reference indicator of

model. It is beﬂsu]s Qt ¢ rﬁr%gm with other observed

variables in a mﬂcl. Covariance of €RO is 0.90. Jable 4.31 revegls that Chi-square
o 0 R IR BREIA GBI B 9
RMSEA i8 0.000. It can be implied that there is a goodness of fit between observed
data and the estimated model. Standardized factor loading of each observed variable
has ranged from 0.81 (CROI and CRO3) to 0.91 (CRO2). All standardized factor
loadings have a significant impact at a level of significance 0.01. R? has ranged from
0.66 (CRO1 and CRO3) to 0.82 (CRO2). It can be concluded that all observed
variables should be included in the further analysis.
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Figure 4.6
The Results of CFA of Cross-functional Integration Model

c.ae = CROl |+
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Variables | R E_'.i R
CROI B o - 0.66
CRO2 X 0% 14,59 0.82
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Technological proficiency (TEC) construct is measured by five
observed variables (TECI-TECS). Correlation matrix, means, and standard deviation
are shown in Table 4.32. The results show that correlations of all pairs of observed
variables are different from zero at significance level 0.01. The lowest correlation is
0.437 which is the correlation between TEC1 and TECS and the highest correlation is

0.650 which is the correlation between TEC4 and TECS. Bartlett's test of sphericity
Chi-Square 1s 449.501 at a level of significance 0.05, KMO is 0.828, and all observed
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variables have MSA between 0.805 and 0.850. It can be concluded that correlation
matrix is considered correlated thus a researcher could proceed to perform the next
step of data analysis.

Table 4.32
Correlation Matrix, Means, and Standard Deviation of

Cross-function: ;l. A Construct

i adadanis v 120

The findings of CEA are shown in Figure 4.7 and Table 4.33. In

e

Figure 4.7, a researcher fixes a reference indicator of model.

It is because TEC :;-._-‘"m-"‘"‘“““‘ ",. with other observed

variables in a model. Colvarie ible.33 reveals that Chi-square

J | i
test is not significantly iﬂerent from zero at a level 0.05 (¥ = 0.84, p=0.84) and

RMSEA is 0.0 ProNe® hariheed fit between observed
data and the ﬂﬂmgmzmﬂﬂﬂfih observed variable
has ran ;15 T , mﬁi] ; ﬁ.ﬁmm have a
signiﬁcig; ﬂct nﬁ ﬁfﬁﬁﬁ 1 m ' 32 (TECI) to

0.72 (TEC4). It can be concluded that all observed variables except PRES should be
included in the further analysis because PRES has factor loading lower than 0.7.
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Figure 4.7
The Results of CFA of Technological Proficiency Model

.10+ TECI1 -

Variables R’
TECI 0.32
TECZ {] 73 ¢ 0. 14 8. 99 0.53

%'ﬁ AGNITURRIINUNAR o
TEC 0.76 0.15 7.52 0.58
¥ =0.84 df =5 p=0.84 RMSEA = 0.000

¢ Development Speed

Development speed (SPD) construct is measured by three observed
variables (SPD1-SPD3). Correlation matrix, means, and standard deviation are
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shown in Table 4.34. The results show that correlations of all pairs of observed

variables are different from zero at significance level 0.01. The lowest correlation is
0.703 which is the correlation between SPD1 and SPD3 and the highest correlation is
(0.758 which is the correlation between SPD2 and SPD3. Bartlett's test of sphericity
Chi-Square is 352.433 at a level of significance 0.05, KMO is 0.745, and all observed
variables have MSA between 0.711 and 0.769. It can be concluded that correlation

Figure 4.8, a researcher fi meter (SPINY to | as a reference indicator of model.
It is because Eﬁuﬁlu m&m%m&mﬂﬁwth other observed
variables in a nmﬂel. Covariance of §PD is 1.09. Table 4.35 reveals that Chi-square
o 0 RGP Tob G943 QLB B0
RMSEA i 0.000. It can be implied that there is a goodness of fit between observed
data and the estimated model. Standardized factor loading of each observed variable
has ranged from 0.84 (SPDI and SPD3) to 0.90 (SPD2). All standardized factor
loadings have a significant impact at a level of significance 0.01. R” has ranged from
0.70 (SPDI) to 0.81 (SPD2). It can be concluded that all observed variables should
be included in the further analysis.
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Figure 4.8
The Results of CFA of Development Speed Model
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Stand ‘actor [oading 1lue, and
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Launch proficiency (LAU) construct is measured by six observed
variables (LAU1-LAU®6). Correlation matrix, means, and standard deviation are
shown in Table 4.36. The results show that correlations of all pairs of observed
variables are different from zero at significance level 0.01. The lowest correlation 1s
0.573 which is the correlation between LAU1 and LAU4 and the highest correlation is
0.810 which is the correlation between LAU2 and LAU3 and between LAU3 and
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LAU4. Bartlett's test of sphericity Chi-Square is 943.985 at a level of significance
0,05, KMO is 0.877, and all observed variables have MSA between 0.849 and (0.912.
It can be concluded that correlation matrix 15 considered correlated thus a researcher

could proceed to perform the next step of data analysis.

Correlation Matrix 5 d Standard Deviation of

LAUG
LAUI
LAU2
LAU3
LAU4
LAUS
LAUG 1.000
Y 4.900
5.D. 1.250
The f e 4.9 and Table 4.37. In

a reference indicator of
l is the lowest factor loading Sehp: ed with other observed

m‘*‘m@xmm%wﬁ ;5
test is not signi 13.49, p=0.06) and

RMSEA is 0. l]ﬁE It can be implied that there is asgoodness of fitchetween observed
s o S ) T A DSHI 5 Rt v
has ranga? from 0.70 (LAU1) to 0.93 (LAU3). All standardized factor loadings have
a significant impact at a level of significance 0.01. R has ranged from 0.50 (LAU1)
to 0.87 (LAU3). It can be concluded that all observed variables should be included in
the further analysis.

Figure 4.9, a researc ,_,

model. It is because LA
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Figure 4.9
The Results of CFA of Launch Proficiency Model

.ez—+= LAUIl I

]

Composite Reliability of Launch Proficiency Model
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Variables - F:}tur Lnadln% R
Lﬁ.ﬁ_w | 0.50
LAUR 0.74
LAU3 0.87
LAU4 0.75
LAUS 0.62
LAU6 0.54

¥ =13.49 df=7 p = 0.06 RMSEA = 0.068
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¢ Demand Uncertainty

Demand uncertainty (DEM) construct is measured by three observed
variables (DEMI1-DEM3). Correlation matrix, means, and standard deviation are
shown in Table 4.38. The results show that correlations of all pairs of observed

ce level 0.01. The lowest correlation is

0.171 which is the correlation betiw DEM3 and the highest correlation
is 0.408 which is the corrcliNINIBWeci? and DEM3. Bartlett's test of
sphericity Chi-Square is 5 evelof sigaificance 0.05, KMO is 0.573, and all
observed variables have MSA"Reres 0,550 and $:632. It can be concluded that

correlation matrix is considefed €061 ¢ s @ rescarcher could proceed to perform

Y 5.185 4.940 4.910
i PR 1,379

AWE3
- ATROTIRRmM N -

model. It is because DEMI is the lowest factor loading compared with other
observed variables in a model. Covariance of DEM is 0.21. Table 4.39 reveals that
Chi-square test is not significantly different from zero at a level 0.05 (¥ = 0.00,
p=0.99) and RMSEA is 0.000. It can be implied that there is a goodness of fit
between observed data and the estimated model. Standardized factor loading of each
observed variable has ranged from 0.36 (DEMI) to 0.85 (DEM2). All standardized
factor loadings have a significant impact at a level of significance 0.01. R has ranged
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from 0.13 (DEM1) to 0.73 (DEM2). It can be concluded that DEMI and DEM3 are
not included in the further analysis because DEMI and DEM3 have factor loading
lower than 0.7.

Figure 4.10
The Results of CFA of Demand Uncertainty Model

e

rr.-,— e >
=3

SLin: liic, and

Cumpoa Reliabili nd Uncertainty Model
- v .

Variables W V@@%’ m R’
DEMI ‘“ 0.36 ¢ - o - 0.13
CRANAINIURRINUIAY &2
£ = 0. df=2 p=0.99 RMSEA = 0.000

e Technological Turbulence

Technological turbulence (TECT) construct is measured by three
observed variables (TECT1-TECT3). Correlation matrix, means, and standard

deviation are shown in Table 4.40. The results show that correlations of all pairs of
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observed variables are different from zero at significance level 0.01. The lowest
correlation is 0.556 which is the correlation between TECT! and TECT2 and the
highest correlation is 0.741 which is the correlation between TECT2 and TECT3.
Bartlett's test of sphericity Chi-Square is 250.588 at a level of significance 0.05, KMO
is 0.696, and all observed variables have MSA between 0.651 and 0.814. It can be

concluded that correlation matrix is considered correlated thus a researcher could

The T‘;’;r_f'““’""'""""" @411 and Table 4.41. In
Figure 4.11, a rcscarcl'g fixe to lﬁs a reference indicator of
model. It is because Tﬁ 1 is the low et factor loading compared with other

observed vanabﬂ I'u m Wﬁ%qwmﬂ ‘ﬁhle 4.41 reveals that

Chi-square test i§Inot significantly dlffcrcnt from zero at a lr.'vcl 0.05 (o = 0.00,

p=0.99) iyl ness of fit
hetwam’iswﬁﬁ WMS anmiﬁ ing of each
observed variable has ranged from 0.67 (TECT1) to 0.89 (TECT3). All standardized
factor loadings have a significant impact at a level of significance 0.01. R? has ranged

from 0.44 (TECT11) to 0.79 (TECT3). It can be concluded that all observed variables
should be included in the further analysis.
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Figure 4.11
The Results of CFA of Technological Turbulence Model

1.00

Variables

TECTI
TECT2
TECT3

¥ =0.00
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Government agency support (GOV) construct is measured by five
observed variables (GOVI1-GOVS). Correlation matrix, means, and standard
deviation are shown in Table 4.42. The results show that correlations of all pairs of
observed variables are different from zero at significance level 0.01. The lowest
correlation is 0.519 which is the correlation between GOV1 and GOVS and the

highest correlation is 0.882 which is the correlation between GOV1 and GOV2.
Bartlett's test of sphericity Chi-Square is 961.344 at a level of significance 0.05, KMO
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is 0.831, and all observed variables have MSA between 0.786 and 0.874. [t can be
concluded that correlation matrix is considered correlated thus a researcher could

proceed to perform the next step of data analysis.

Table 4.42
Correlation Matrix, Meas
” S upport Construct

e,
AL GOV4 GOVS
: 4 .\»n.

Figure 4.12 and Table 4.43. In

0 | as a reference indicator of

5. and Standard Deviation of

Figure 4.12, a researcher
model. It is because GOV S i the It i loading coinpared with other observed
variables in a model, - c4.43 reveals that Chi-square

J J

test is not significantly*different from zero at a level Vs (o = 7.40, p=0.06) and
RMSEA is 0.08 mﬂm ' t between observed
data and the es%a ﬂ mj{] h observed variable
has ranged from 0.62 (GOVS5) to 0.96(GOV2). Albstandardized factor loadings have

asgnitiippab it M7l ol Sebirdb 00}k Wbk ofilo3s Govs)

to 0.93 {G?JVZJ. It can be concluded that all observed variables except GOVS5 should
be included in the further analysis because GOVS has factor loading lower than 0.7.
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Figure 4.12
The Results of CFA of Government Agency Support Model

o.e4*= GOVI

i and

Composite ' Agengy Support Model

f'ﬂlll!ﬁl?’l[} L“f'T £

Variables i R’
GOVI1 091 ¢ 0.14 10.24 0.83
G 0.93

fﬁﬁ ASNTUURIINBANY o
GOV4 0.75 0.09 13.72 0.56
GOV5 0.62 - 0.38

L =740 df=13 p = 0.06 RMSEA 0.085
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* Radical Product innovation

Radical product innovation (RAD) construct is measured by three
observed variables (RADI-RAD3). Correlation matrix, means, and standard
deviation are shown in Table 4.44. The results show that correlations of all pairs of
observed variables are different from zerg at significance level 0.01. The lowest
correlation is 0.479 which is the comeld it Etw&m RAD2 and RAD3 and the

highest correlation is 0.721 ‘wihich is between RAD] and RAD?2.
Bartlett's test of sphericity CRIFSgUdie is 224, "18vel of significance 0.05, KMO
is 0.667, and all observed yariff) A" bétwgen 0.618 and 0.784. It can be

Ed thus a researcher could

d Deviation of

concluded that correlatio b /
proceed to perform the nex

Correlation Mat

ion Construct

5.347 :

5.317

ﬂfg 1157 0 M, 1,288
AUHT

U ¢ y

=
N‘ ]: ; w ' : le 4.45. In
Figure i:iﬂ:lamher lxe?p% RAD:E(TJ ?ﬂ?ﬂﬁg indicator of

model. It is because RAD3 is the lowest factor loading compared with other observed
variables in a model. Covariance of RAD is 0.63. Table 4.45 reveals that Chi-square
test is not significantly different from zero at a level 0.05 (¥’ = 0.00, p=0.98) and
RMSEA is 0.000. It can be implied that there is a goodness of fit between observed
data and the estimated model. Standardized factor loading of each observed variable
has ranged from 0.62 (RAD3) to 0.93 (RADI1). All standardized factor loadings have
a significant impact at a level of significance 0,01. R? has ranged from 0.38 (RAD3)
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to 0.86 (RADI). It can be concluded that all observed variables except RAD3 are
included in the further analysis because RAD3 has factor loading lower than 0.7.

Figure 4.13
The Results of CFA of Radical Product Innovation Model
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o Market Performance

Market performance (MP) construct is measured by four observed
variables (MP1-MP4). Correlation matrix, means, and standard deviation are shown
in Table 4.46. The results show that correlations of all pairs of observed variables are
different from zero at significance level 0.01. The lowest correlation is 0.499 which
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is the correlation between MP2 and MP4 and the highest correlation is 0.722 which is
the correlation between MP3 and MP4. Bartlett's test of sphericity Chi-Square is
382.053 at a level of significance 0.05, KMO is 0.756, and all observed variables have
MSA between 0.749 and 0.764. It can be concluded that correlation matrix is
considered correlated thus a researcher could proceed to perform the next step of data

analysis.
Cnrrehﬁnu fdard Deviation of
al JJ’M" W
The '1**"""-": mﬁ—m‘ ‘ 4 and Table 447. In
Figure 4.14, a researc | 3 \ a reference indicator of

model. It is because MP4 is the lowest factor loading compared with other observed

eals that Chi-square
test is not s:gm canth ¢ ' at 3 abt?ﬂ = 0.13, p=0.94) and
RMSEA i :ﬂ:m m observed
data and mgﬁ:ﬁ‘% ’Iimgﬁ ed variable
has ranged from 0.62 (MP4) to 0.86 (MP1). All standardized factor loadings have a
significant impact at a level of significance 0.01. R” has ranged from 0.39 (MP4) to

0.74 (MP1). It can be concluded that MP3 and MP4 are not included in the further
analysis because MP3 and MP4 have factor loading lower than 0.7.

variables in a
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Figure 4.14
The Results of CFA of Market Performance Model
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¢ Financial Performance

Financial performance (FP) construct is measured by three observed
variables (FP1-FP3). Correlation matrix, means, and standard deviation are shown in
Table 4.48. The results show that correlations of all pairs of observed variables are
different from zero at significance level 0.01. The lowest correlation is 0.722 which
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is the correlation between FP1 and FP2 and the highest correlation is 0.827 which is
the correlation between FP1 and FP3. Bartlett's test of sphericity Chi-Square is
453.843 at a level of significance 0.05, KMO is 0.729, and all observed variables have
MSA between 0.666 and 0.774. It can be concluded that correlation matrix is
considered correlated thus a researcher could proceed to perform the next step of data

analysis.

idard Deviation of

'F.I . orman ct
71NN,
U i, <5 R, N, FP3

=)

d

The fi ih' e 15 and Table 4,49, In

-
s

Figure 4.15, a resea v-i},«,.‘ i Uttfence indicator of model.
It is because FP1 is thcm pared %h other observed variables
in a model. Covariance ﬁiﬂ: is 1.23. Tr:tl.'ria'}.xi“jiI reveals that Chi-square test is not
significantly di t .00, p=0.98) and RMSEA is
0.000. It can be fihplied that there is a goodness of fit between observed data and the
estimate - rei H i = ~ e has ranged
from ﬂ.a!{m EEJ}I tlmlrLIMim have a
significant impact at a level of significance 0.01. R’ has ranged from 0.72 (FP2) to

0.94 (FP3). It can be concluded that all observed variables should be included in the
further analysis.
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Figure 4.15
The Results of CFA of Financial Performance Model
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PRE4, PRES, TECI, DEMI, DEM3, TECT1, GOVS, RAD3, MP3, and MP4 have
standardized factor loading higher than 0.7. The loading that lower than 0.7 is
considered to be deleted from the model. Therefore, these eleven variables are

deleted from a measurement model.
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4.3.2 Incremental Product Innovation Based Performance Framework

o Vision

Vision (VIS) construct is measured by four observed variables (VISI-

VIS4). Correlation matrix, means, and, standard deviation are shown in Table 4.50,

The results show that correlations \ \ f yLobserved variables are different from
zero at significance level ih",._____.w-...““‘“\ lo ation is 0.676 which is the

correlation between VIS1 and VISZ and the gl hest con elation 1s 0.820 which is the

\\\fl\\\ nd all observed variables have
\ -' and 0.860. It can be

concluded that correladitn 5 7 elated thus a researcher could
proceed to perform the ngt sie 3 4na

correlation between VIS3_anft 7/ of sphericity Chi-Square is

362.474 at a level of signifi 7

a measure of sampling 3

Correlation Matrix, Mean };gy ¢ Deviation of Vision Construct

\"—' —

676 1.000
vmn.. 683 74law 1.000

ﬂu%fi?_ B R

ammﬂ%ﬁﬁ%mﬁma

The findings of CFA are shown in Figure 4.16 and Table 4.51. In
Figure 4.16, a researcher fixes parameter (VIS2) to 1 as a reference indicator of
model. It is because VIS2 is the lowest factor loading compared with other observed
variables in a model. Covariance of VIS is 1.53. Table 4.51 reveals that Chi-square
test is not significantly different from zero at a level 0.05 (* = 0.84, p=0.66) and root

mean square error of approximation (RMSEA) is 0.000. It can be implied that there is
a goodness of fit between observed data and the estimated model. Standardized factor
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loading of each observed variable has ranged from 0.78 (VIS2) to 0.93 (VIS3). All
standardized factor loadings have a significant impact at a level of significance 0.01.
Composite reliability (R”) is the percentage of variance of construct explained by
observed variable. R® has ranged from 0.61 (VIS2) to 0.86 (VIS3). It can be
concluded that all observed variables should be included in the further analysis.

UL INBRINYINT
Standardized Factor Lmdiﬁt-?alue, ando

) 1 ok b A o )

. Factor Loading 2
Variables . SE. . R
VIS 0.89 0.12 10.54 0.79
VIS2 0.78 - - 0.61
VIS3 0.93 0.11 11.18 0.86
VIS4 0.89 0.10 11.51 0.79

¥ =084 df=2 p = 0.66 RMSEA = 0.000




116

¢« Top Management Support

Top management support (TOP) construct is measured by three
observed variables (TOP1-TOP3). Correlation matrix, means, and standard deviation
are shown in Table 4.52. The results show that correlations of all pairs of observed
variables are different from zero at significance level 0.01. The lowest correlation is
0.673 which is the correlation betwees TOP ‘TOP3 and the highest correlation is
0.838 which is the correlatign'® \ OP$4ad*TOP2. Bartlett's test of sphericity

angel05, KMO is 0.718, and all observed

variables have MSA between™.065 and 0. ‘:\\\L\\a concluded that correlation
matrix is considered corrglgfedd! : \m Lproceed to perform the next

d Deviation of

nnstruct

'f‘- & 4.826 4 587 4.223

ﬂﬂ%ﬁﬂ%ﬂ%ﬁ&ﬂﬁ%
A9 RN TAMIAIT R s

Figure 4.1y , a researcher fixes parameter (TOP3) to 1 as a reference indicator of
model. It is because TOP3 is the lowest factor loading compared with other observed
variables in a model. Covariance of TOP is 1.53. Table 4.53 reveals that Chi-square
test is not significantly different from zero at a level 0.05 (¥ = 0.00, p=0.99) and
RMSEA 1s 0.000. It can be implied that there is a goodness of fit between observed
data and the estimated model. Standardized factor loading of each observed variable
has ranged from 0.76 (TOP3) to 0.94 (TOP2). All standardized factor loadings have a




117

significant impact at a level of significance 0.01. R’ has ranged from 0.57 (TOP3) to
0.89 (TOP2). It can be concluded that all observed variables should be included in
the further analysis.

Figure 4.17

The Results of CFA of Tap ,x anagement Support Model

Composite : eliability of Top Management pport Model

‘o

s
AUYINANINBING
I :
Variables R

AR AN T ATV 52

TOPY 0.76 0.57

¥ =0.00 df=2 p=0.99 RMSEA = 0.000

e Centralization

Centralization (CEN) construct is measured by three observed
variables (CENI1-CEN3). Correlation matrix, means, and standard deviation are
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shown in Table 4.54. The results show that correlations of all pairs of observed
variables are different from zero at significance level 0.01. The lowest correlation is
0.573 which is the correlation between CEN1 and CEN3 and the highest correlation is
0.830 which is the correlation between CENI and CEN2. Bartlett's test of sphericity
Chi-Square is 194.774 at a level of significance 0.05, KMO is 0.679, and all observed
variables have MSA between 0.627 and 0.868. [t can be concluded that correlation

Z/ENN

Correlation Matrix, Me 8 .// ' \x\ Centralization Construct
CEN3

viy

; Y
ine ¢4, 18 and Table 4.55. In

The finding
+ rl'
“ 3) to 14s a reference indicator of

Figure 4.18, a reses
model. It is because CENY igsthe lowest fact@loading co with other observed
variables in a néﬂu&:%m&msi'm 'ﬁl:ﬂ:ﬁmﬂ eals that Chi-square
test is not signifﬂanr.lj,.ur different from zero at a lgyel 0.05 (o = £.00, p=0.99) and
s ) 73] G RIAR 33 5 pen e
data and the estimated model. Standardized factor loading of each observed variable
has ranged from 0.65 (CEN3) to 0.94 (CEN2). All standardized factor loadings have
a significant impact at a level of significance 0.01. R” has ranged from 0.42 (CEN3)

to 0.88 (CEN2). It can be concluded that all observed variables except CEN3 should
be included in the further analysis because CEN3 has factor loading lower than 0.7.

fixes parameter
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Figure 4.18
The Results of CFA of Centralization Model
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Formalization (FOR) construct is measured by three observed variables
(FOR1-FOR3). Correlation matrix, means, and standard deviation are shown in Table
4.56. The results show that correlations of all pairs of observed variables are different
from zero at significance level 0.01. The lowest correlation is 0.624 which is the
correlation between FOR1 and FOR3 and the highest correlation is 0.882 which is the
correlation between FORI and FOR2. Bartlett's test of sphericity Chi-Square is
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243.415 at a level of significance 0.05, KMO is 0.683, and all observed variables have
MSA between 0.626 and 0.896. It can be concluded that correlation matrix is
considered correlated thus a researcher could proceed to perform should be the next
step of data analysis.

Correlation Matrix, Means, and 8 ard Peviation of Formalization Construct

FOR3

4.19 and Table 4.57. In
Figure 4.19, a researcher 3) %o | as a reference indicator of
model. It is because FOR3 is the Joovest Tae g compared with other observed
variables in a model  Sovariance of FOR ible ::;,, reveals that Chi-square
test is not significa \“'_ : ‘ ¥ = 0.00, p=0.99) and
RMSEA is 0.000. It “ be implied that there is a good r‘J 'ss of fit between observed
data and the estimated mddei» Standardized%dctor loading of each observed variable
st bR A, A Kb o s
a significant lmpacl at a level of significance 0.01 d{ has ranged dom 0.47 (FOR3)

o050 G R EHFRIMIAATIALIR Gefrons o

be includél in the further analysis because FOR3 has factor loading lower than 0.7,

The finding® o,
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Figure 4.19
The Results of CFA of Formalization Model
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FORI1 0.83
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FOR3 08, 4 0.47
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Predevelopment task (PRE) construct is measured by five observed
variables (PRE1-PRES). Correlation matrix, means, and standard deviation are
shown in Table 4.58. The results show that correlations of all pairs of observed
variables are different from zero at significance level 0.01. The lowest correlation is
0.582 which is the correlation between PREI and PRES and the highest correlation is
0.803 which is the correlation between PRE1 and PRE2. Bartlett's test of sphericity
Chi-Square is 457.463 at a level of significance 0.05, KMO is 0.830, and all observed
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variables have MSA between 0.796 and 0.857. It can be concluded that correlation
matrix is considered correlated thus a researcher could proceed to perform the next

step of data analysis.

Table 4.58
and Standard Deviation of

Correlation Matrix, M 15

PRES

1.000
4.613
1.513

£t “‘J

The findings of { ___ﬂ_,.. n Figure 4.20 and Table 4.59. In
Figure 4.20, a researcher fi § it o | as a reference indicator of
model. It is because P mm': ared with other observed

y: N

variables in a model. ‘l i bl .59 reveals that Chi-square

! J|
test is not significantly }ffﬂl‘m‘lt from zero at a level H (f = 8.56, p=0.07) and

RMSEA is 0.09% @ beyumplicd o i |2 fit between observed
nated d : m jﬂh observed variable
has ra (P ﬂl I fadfef Joadings have a
s Eﬁ‘ﬁﬁﬁﬁ% IR oo
0.84 {PREZ) It can be concluded that all observed variables except PRES should be
included in the further analysis because PRES has factor loading lower than 0.7.

data and the e



Figure 4.20

The Results of CFA of Predevelopment Task Model
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0.78
0.84
0.74
0.57
0.47

p= 0.07

RMSEA 0.097
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e Cross-functional Integration

Cross-functional integration (CRO) construct is measured by three
observed variables (CRO1-CRO3). Correlation matrix, means, and standard deviation
are shown in Table 4.60. The results show that correlations of all pairs of observed

variables are different from zero at signifigance level 0.01. The lowest correlation is

0.837 which is the correlation betwe v CRO3. Bartlett's test of sphericity
Chi-Square is 266.472 at a leyghotSignificance 003, KMO is 0.754, and all observed
variables have MSA betweef U774 819, I{ ®aiizhe concluded that correlation
matrix is considered corgelfitcd $ja seScarche :\:‘u oceed to perform the next

d Deviation of
onstruct

. 837 |
X - 4.612 ‘5.483 4.182

AUBINENTRYIRS
QIR PO TN SIBAFNEIR BB 451,

Figure 4.31, a researcher fixes parameter (CRO1) to 1 as a reference indicator of
model. It is because CROI is the lowest factor loading compared with other observed
variables in a model. Covariance of CRO is 0.91. Table 4.61 reveals that Chi-square
test is not significantly different from zero at a level 0.05 (¥ = 0.00, p=0.97) and
RMSEA is 0.000. It can be implied that there is a goodness of fit between observed
data and the estimated model. Standardized factor loading of each observed variable
has ranged from 0.85 (CRO1) to 0.92 (CRO3). All standardized factor loadings have
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a significant impact at a level of significance 0.01. R’ has ranged from 0.71 (CROI)
to 0.84 (CRO3). It can be concluded that all observed variables should be included in
the further analysis.

Figure 4.21

i 'Ir‘ and
Composite deli bility of Cross-functional Iifegration Model
‘a o PR
Variables Wﬁﬁi?ﬁ_ -rt d R?
SRRNAENT0IWIINHARY oF
CR 0.9 09 .35 0.84
=000 af=1 p=097 RMSEA = 0.000

* Technological Proficiency

Technological proficiency (TEC) construct is measured by five
observed variables (TEC1-TECS). Correlation matrix, means, and standard deviation
are shown in Table 4.62. The results show that correlations of all pairs of observed



126

variables are different from zero at significance level 0.01. The lowest correlation is
0.574 which is the correlation between TEC3 and TEC4 and the highest correlation is
0.742 which is the correlation between TEC2 and TEC3. Bartlett's test of sphericity
Chi-Square is 339.004 at a level of significance 0.05, KMO is 0.877, and all observed
variables have MSA between 0.844 and 0.908. It can be concluded that correlation
matrix is considered correlated thus a her could proceed to perform the next

step of data analysis.

Table 4:62-
CorrelationMAtf Mchs, and Standard Deviation of

1

\_- LR ] tl’l.ll:t

702 A0\ W Tics

i

661
4.429
Sl

1.000
5.025
318

=~
i

The ﬁnﬂmﬁs of CFA are sh{:ﬁn in Figure 4.22 and Table 4.63. In
[

Figure 4.22, a ¢ ﬁ:ﬂ ﬂ?w T‘ ference indicator of
model. It is bﬁse 5 is the lowes cgr oa mgjum with other observed
O 1\ L UL PN 1) 0131
test isjam;{ i t talétel 0.0 g B9, p=0.41) and

RMSEA is 0.010. [t can be implied that there is a goodness of fit between observed
data and the estimated model. Standardized factor loading of each observed variable
has ranged from 0.72 (TEC3) to 0.86 (TEC2). All standardized factor loadings have a
significant impact at a level of significance 0.01. R? has ranged from 0.53 (TEC3) to
0.75 (TEC2). It can be concluded that all observed variables should be included in
the further analysis.



Figure 4.22
The Results of CFA of Technological Proficiency Model

o.7a—== TECI
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Cumpmit iah 1 Proliciency Model
¢
Variables R’
TECI 0.78 ¢ 011 9.24 0.62
T Q. —~y "EI 0.75
reed W Qo011 JTU WA VINERI AR o5
TECA 0.84 0.14 10.06 0.71
TECS 0.79 = - 0.63
¥ =5.07 df=5 p=041 RMSEA = 0.010
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e Development Speed

Development speed (SPD) construct is measured by three observed
variables (SPD1-SPD3). Correlation matrix, means, and standard deviation are
shown in Table 4.64. The results show that correlations of all pairs of observed
ce level 0.01. The lowest correlation is
0.705 which is the correlation beiwe A ud SPD3 and the highest correlation is

%,

0.800 which is the correlatiof belweer )D2. Bartlett's test of sphericity

Chi-Square is 209.941 at 4 TEVELGEsignif w& is 0.738, and all observed
variables have MSA betwgs

matrix is considered corrg

variables are different from zero at sign

- be concluded that correlation

g .f J/ ,“\\x\\ mt;eed to perform the next

step of data analysis.

Correlation Mafrix, Vieans. and Standard Deviation of
nf onstruct

4 265 .3 906 4.026

3
U p _ g
) Pk o R Aotk Sidbn) 0 Fdr$ 423 @ fdbte 4.65. 1n

Figure 4.93, a researcher fixes parameter (SPD3) to | as a reference indicator of
model. It is because SPD3 is the lowest factor loading compared with other observed
variables in a model. Covariance of SPD is 1.66. Table 4.65 reveals that Chi-square
test is not significantly different from zero at a level 0.05 (3% = 0.00, p=0.99) and
RMSEA is 0.000. It can be implied that there is a goodness of fit between observed
data and the estimated model. Standardized factor loading of each observed variable
has ranged from 0.79 (SPD3) to 0.90 (SPD2). All standardized factor loadings have a
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significant impact at a level of significance 0.01. R’ has ranged from 0.63 (SPD3) to
0.80 (SPD2). It can be concluded that all observed variables should be included in the
further analysis.

Figure 4.23
The Results of CFA of Development Speed Model

£ Y
Compc ! ¢ Reliability of Development Speed Model
‘o

'y
eI A S
Variables L o iild R
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AN TR INER A i

SPDJ

= 0.00 df=2 p =099 RMSEA = 0.000

e Launch Proficiency

Launch proficiency (LAU) construct is measured by six observed
variables (LAUI-LAUG). Correlation matrix, means, and standard deviation are
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shown in Table 4.66. The results show that correlations of all pairs of observed
variables are different from zero at significance level 0.01. The lowest correlation is
0.475 which is the correlation between LAU1 and LAU4 and the highest correlation is
0.837 which is the correlation between LAU2 and LAU3. Bartlett's test of sphericity
Chi-Square is 560.834 at a level of significance 0.05, KMO is 0.894, and all observed
variables have MSA between 0.865 52. It can be concluded that correlation
matrix is considered correlated uld proceed to perform further the

next step of data analysis.

d Deviation of

Jﬂ@f& 'ﬁ“\\ Us LAU6

LAU1 | 1.00 2

LAU2 | .56 OQgA A
LAU3 | 620 437 100
LAU4 | . 6 g-——--:-'
LAUS | i)
LAU6 ;-4 788 1.000
4025 4353 06 4.126
1.476

X {4
S.D. Iii’h.___

il u,a ANANIN YT i e 17 1

Figure 4.24, a researnhen‘ fixes parameter (LAU ljato 1 as a refegence indicator of
AR T T GTETL et TSy
variables th a model. Covariance of LAU is 1.00. Table 4.58 reveals that Chi-square
test is not significantly different from zero at a level 0.05 (° = 13.06, p=0.11) and
RMSEA is 0.072. It can be implied that there is a goodness of fit between observed
data and the estimated model. Standardized factor loading of each observed variable
has ranged from 0.69 (LAUI) to 0.89 (LAU3 and LAUS). All standardized factor
loadings have a significant impact at a level of significance 0.01. R” has ranged from
0.48 (LAUI) to 0.80 (LAUS). It can be concluded that all observed variables except
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LAUI1 should be included in the further analysis because LAUI has factor loading
lower than 0.7.

Figure 4.24
The Results of CFA of Launch Proficiency Model

ﬂumwwwmm

U Standardized Fn;tnr Lnadmg, t-Value, lnd

A WTRITIN MMM TR

Factor Loading

i 2

Variables ) SE. " R
LAUI 0.69 - - 0.48
LAU2 0.82 0.14 8.30 0.66
LAU3 0.89 0.15 9.03 0.79
LAU4 0.77 0.14 7.92 0.59
LAUS 0.89 0.15 9.07 0.80
LAU6 0.77 0.15 8.87 0.76

L =13.06 df=38 p=0.11 RMSEA = 0.072
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= Demand Uncertainty

Demand uncertainty (DEM) construct is measured by three observed
variables (DEMI1-DEM3). Correlation matrix, means, and standard deviation are
shown in Table 4.68. The results show that correlations of all pairs of observed
variables are different from zero at si_ ificance level 0.01. The lowest correlation is
0.475 which is the correlation rn~ t/ d DEM3 and the highest correlation
is 0.615 which is the correls '~-‘.‘f‘:-“ ind DEM3. Bartlett's test of
0.05, KMO is 0.685, and
725. 1t can be concluded that
careher could proceed to perform

sphericity Chi-Square is 1 ;

all observed variables have

correlation matrix is consig .M ftog

the next step of data analysi

Correlation d Deviation of

truct

4.667 4.033 4.333

Xﬁﬁll‘f !
AE
4

WASnTRam Ny -
Figure 4.25, a researcher lxes er to nce indicator of

model. It is because DEMI is the lowest factor loading compared with other
observed variables in a model. Covariance of DEM is 1.21. Table 4.69 reveals that
Chi-square test is not significantly different from zero at a level 0.05 (3% = 0.00,
p=0.99) and RMSEA is 0.000. It can be implied that there is a goodness of fit
between observed data and the estimated model. Standardized factor loading of each
observed variable has ranged from 0.68 (DEMI) to 0.88 (DEM2). All standardized
factor loadings have a significant impact at a level of significance 0.01. R* has ranged
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from 0.46 (DEMI1) to 0.77 (DEM2). It can be concluded that all observed variables
except DEM1 are included in the further analysis because DEMI has factor loading
lower than 0.7.

Figure 4.25
The Results of CFA of Demand Uncertainty Model

Tue] and

,s inty Model

e (UL AVRERETRT ]«
symagnaning g gy i

e  Technological Turbulence

Technological turbulence (TECT) construct is measured by three
observed variables (TECTI-TECT3). Correlation matrix, means, and standard
deviation are shown in Table 4.70. The results show that correlations of all pairs of
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observed variables are different from zero at significance level 0.01. The lowest
correlation is 0.621 which is the correlation between TECT1 and TECT2 and the
highest correlation is 0.732 which is the correlation between TECT2 and TECT3.
Bartlett's test of sphericity Chi-Square is 179.686 at a level of significance 0.05, KMO
is 0.721, and all observed variables have MSA between 0.673 and 0.767. It can be
concluded that correlation matrix is considered correlated thus a researcher could

Correlation M Deviation of

\\\‘;\\‘

\\\\

The FOTRESOTOR % 4.26 and Table 4.71. In
Figure 4.26, a researchg fixes p to ﬁs a reference indicator of
model. It is because TECI! is the lowest, factor loading compared with other

et sl 1 B4 Y W) o 71

Chi-square test ﬁlrmt s:gmﬁcamly c}lfferent fmm Zero at a ]evel 0.05 (% = 0.00,

p=0.99) mm mm ﬂodness of fit
between rved data an timated model. Standar ctor loading of each

observed variable has ranged from 0.77 (TECTI) to 0.93 (TECT3). All standardized
factor loadings have a significant impact at a level of significance 0.01. R? has ranged
from 0.60 (TECT11) to 0.83 (TECT3). It can be concluded that all observed variables
should be included in the further analysis.
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Figure 4.26
The Results of CFA of Technological Turbulence Model

0.50-* TECT1] |w

Variables

TECTI1
TECT2
TECT3

7 =0.00
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Yo Government Agency Support

Government agency support (GOV) construct is measured by five
observed wvariables (GOV1-GOVS). Correlation matrix, means, and standard
deviation are shown in Table 4.72. The results show that correlations of all pairs of
observed variables are different from zero at significance level 0.01. The lowest
correlation is 0.482 which is the correlation between GOV1 and GOVS5 and the
highest correlation is 0.841 which is the correlation between GOV2 and GOV3.
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Bartlett's test of sphericity Chi-Square is 456.424 at a level of significance 0.05, KMO
is 0.794, and all observed variables have MSA between 0.742 and 0.856. It can be
concluded that correlation matrix is considered correlated thus a researcher could

proceed to perform the next step of data analysis.

Correlation Matrix, 1 . 5 ndard Deviation of
o onstruct

The findings of-CFA- igure 4.27 and Table 4.73. In
Figure 4.27, a researglier fixes ¢ wter {G 16 1 484 reference indicator of

=3

model. It is because t‘;—' .'f';:ﬁ: pared with other observed

variables in a model. CwVariance of GOV is 0.63. Table 4 .73 reveals that Chi-square
test is not slgm i ,}jﬁ 1.40, p=0.71) and
RMSEA is 0 m ﬂeﬂﬁﬂ t between observed
data and the estlmaxed model. Standfirdized factondeading of eachtbserved variable
e ] W 0VODT 9 G4 G4V, M) Gk g v
a significaht impact at a level of significance 0.01. R? has ranged from 0.37 (GOVS)

to 0.88 (GOV3). It can be concluded that all observed variables except GOVS are
included in the further analysis because GOVS has factor loading lower than 0.7.
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Figure 4.27
The Results of CFA of Government Agency Support Model

a5 GOV]

Composite sency Support Model
v i¥
fa | o/ )
GD\FI 0.80 ¢ O 23 0.65
Mgy &
ﬁ ARNIURBIINENAY oo
0.78 0.14 9.69 0.62
GDVS 0.61 0.37
v =140 df=3 p=ﬂ.?] RMSEA 0.000

e Incremental Product Innovation

Incremental product innovation (INC) construct is measured by three
observed variables (INC1-INC3). Correlation matrix, means, and standard deviation
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are shown in Table 4.74. The results show that correlations of all pairs of observed
variables are different from zero at significance level 0.01. The lowest correlation is
0.653 which is the correlation between INC2 and INC3 and the highest correlation is
0.745 which is the correlation between INC] and INC2. Bartlett's test of sphericity
Chi-Square is 162.155 at a level of significance 0.05, KMO is 0.729, and all observed
variables have MSA between 0.702 796. It can be concluded that correlation

'3@4 28 and Table 4.75. In
Figure 4.28, a rmcarcher;fgles parameter (INC3) to 1 as a reference indicator of

model. It is mwg £ Y0 B Bficlor s SuiblrEl with other observed

variables in a model. Covariance of J\IC is 1.33. Tahle 4.75 reveals that Chi-square

TR TN
RMSEA ig can be implied that there is a goodness o ween observed

data and the estimated model. Standardized factor loading of each observed variable
has ranged from 0.76 (INC3) to 0.87 (INC1). All standardized factor loadings have a
significant impact at a level of significance 0.01. R® has ranged from 0.58 (INC3) to
0.75 (INC1). It can be concluded that all observed variables should be included in the
further analysis.
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Figure 4.28
The Results of CFA of Incremental Product Innovation Model
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Market performance (MP) construct is measured by four observed
variables (MP1-MP4). Correlation matrix, means, and standard deviation are shown
in Table 4.76. The results show that correlations of all pairs of observed variables are
different from zero at significance level 0.01. The lowest correlation is 0.712 which
is the correlation between MP1 and MP3 and the highest correlation is 0.846 which is

the correlation between MPI1 and MP2. Bartlett's test of sphericity Chi-Square is
395.159 at a level of significance 0.05, KMO is 0.801, and all observed variables have
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MSA between 0.795 and 0.808. It can be concluded that correlation matrix is
considered correlated thus a researcher could proceed to perform the next step of data
analysis.

Table 4.76

Correlation Matrix, M ans, and Standard Deviation of

onstruct

The findings g | Eigure 4.29 and Table 4.77. In
Figure 4.1, a researcher fixes paramietes 5 1 as a reference indicator of model.
It is because MP3 is the lowest ’EM oadir aped with other observed variables
in a model. Covarial ;m—l". at chi-square test is not
i.r p=0.99) and RMSEA is

0.000. It can be impliec tl]at there is a guadness af fit between observed data and the
estimated mod variable has ranged
from 0.78 (MPﬂj;mﬂ MQMS have a significant
impact ﬁ! 0.86 (MP2).
1 o SN ApTURbimph Itk

analys:s

significantly different fi j
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Figure 4.29
The Results of CFA of Market Performance Model

o.ze—+= MNPl
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MP2 Q . 4 ; 0.86
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# Financial Performance

Financial performance (FP) construct is measured by three observed
variables (FP1-FP3). Correlation matrix, means, and standard deviation are shown in
Table 4.78. The results show that correlations of all pairs of observed variables are
different from zero at significance level 0.01. The lowest correlation is 0.775 which
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is the correlation between FP1 and FP2 and the highest correlation is 0.849 which is
the correlation between FP2 and FP3. Bartlett's test of sphericity Chi-Square is
288.688 at a level of significance 0.05, KMO is 0.753, and all observed variables have
MSA between 0.701 and 0.799. It can be concluded that correlation matrix is
considered correlated thus a researcher could proceed to perform the next step of data

analysis.

1 |
Correlation / -- lw Deviation of
Fing D S0 T .,‘5.____. 7

Thﬂ I_Jl

.30 and Table 4.79. In
Figure 4.30, a researchif fixes parame Mesence indicator of model.
It is because FP2 is thcﬂwest actor leading compared ‘@' other observed variables
in a model. Covariance of EP is 1.53. Tablg 4.79 reveals that Chi-square test is not

significantly d:ﬂ:ﬂﬁﬂa‘%&ﬂnﬂﬁ@% ﬁllf]r‘ﬁ 99) and RMSEA is

0.000. It can be fihplied that there is 3 goodness uf‘ fit between uhaenrad data and the

ST T T
from 0.874(FP1) to 0.95 (FP3) ized factor loadings have a significant

impact at a level of significance 0.01. R? has ranged from 0.76 (FP1) to 0.91 (FP3).
It can be concluded that all observed variables should be included in the further

analysis.
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Figure 4.30
The Results of CFA of Financial Performance Model

o.s5—*=  FPl \

Variables R?
FPI 0.76
FP2 0.79
FP3 0.91

 =0.00 0.000

v ¢ o o/
Fot 4R el b A ik bl G drcent cens,
FOR3, PRES, LAUI, DEMI, and GOVS5 have standardized factor loading higher than
0.7. The loading that lower than 0.7 is considered to be deleted from the model

Therefore, these six variables are deleted from a measurement model.
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4.3 Descriptive Statistics

In this section, a researcher reports descriptive statistics of all variables and
constructs for radical and incremental product innovation based performance
frameworks. The objective of reporting descriptive statistics is to describe the

erms. In addition, correlation matrices of

characteristics of raw data in quantitative

Descriptive statistigg®wLiClf 47¢ maan (X' ). median, standard deviation (S.D.),
skewness (Skew), stand: osis and standard error
of kurtosis (S.E.kur) of

frameworks are shown i

svation based performance

Median | S.D. Skewness | S.E.Skew | Kurtosis 5.E. Kur

.263 339

. 792 171 774 341
) T | e |
.z = 170 605 339

983" 341

- 0
Top management t 1.002™ 341
«  TOPI q ; O d : : 624 341
« TOP2 5.61 6.00 1.154 -791" 171 845" 341
e TOP3 5.34 6.00 1.212 -.800" 171 612 341
Centralization (CEN) 5.13 5.00 1.058 -319 170 075 339
« CENI 5.16 5.00 1.129 =396 170 053 339
e CEN2 5.00 5.00 1.167 -436" 170 -017 339
= CEN3 5.14 5.00 1.158 -406" 170 -090 339
Formalization (FOR) 495 5.00 1.228 -469" 171 -.265 340
* FORI 5.04 5.00 1.364 -.498" 171 -279 340
« FOR2 5.05 5.00 1.354 R 171 -.205 340
« FOR3 4.76 5.00 1.370 -.267 171 -450 340




Descriptive Statistic of Radical Product Innovation

Table 4.80

Based Performance Framework (Cont.)
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Radical innovation
oty ¥ |Median | S.D. | Skewness | S.E.Skew | Kurtosis | S.E. Kur

Predevelopment task (PRE) 5.18 5. 7 -477" 171 115 341
e PREI 500 | & ‘ -.582" A71 106 340

*« PRE2 527 -571" 171 030 2340

« PRE3 498 . T465" A71 -522 340

« PRE4 5 .15 29" AT -.163 340

e« PRES 53 1.21 N A71 (181 341
Cross-functional integration (CRO) il ~ 171 289 340
s« CROI \ AT 195 340

« CRO2 5 - A71 158 340

« CRO3 02 < k 171 024 340
Technological proficiency (TEC) 5 ; \ A71 243 340
« TECI y = 3 171 117 340

e TEC2 5. (| y 171 373 340

.« TEC3 s M .00 171 - 468 340

« TECA 4 ZE A71 216 340

e TECS 5. = ’ A71 .599 2340
Development speed (SPD) 5.08 2" 172 008 342
« SPDI 5.198| 4 o - 1 -626" A71 -.169 341

s SPD2 5.07 : 5 -406" 171 -.205 341

. SPD3 4.96 7 A 68" 172 -325 341
Launch proficiency (LAU) 172 -.249 343
e LAUI ? 172 074 342

e LAL2 172 -413 342

« LAU3 172 362 342

e LAU4 172 225 342

e LAUS 172 035 342

e« LAU6 l72 -.098 343
Demand uncertainty (DEM) ﬁnz 979" 342
« DEMI q 172 297 342

« DEM2 ' 173y 212 342

e DEM3 7~ _ 3 165 342
Technological turbultg 3 1. .203) 104 -619 343
« TECTI g 4.75 5.00 1.438 -385° 172 - 469 343

e TECT2 527 5.00 1.253 -.392° 172 -426 343
TECT3 486 5.00 1.388 235 172 -671 343
Government support (GOV) 281 2.60 1.413 607" 172 -.259 343
« GOVI 3.17 5.00 1.624 349" 172 -732° 343

« GOV2 295 5.00 1.519 401" 172 -.735 343

e GOV3 299 5.00 1.586 408° 172 -.601 343

s GOV4 2.50 2.00 1.642 980" 172 140 343

e« GOVS 243 2.00 1.649 1.047" 172 229 343
Radical innovation (RAD) 5.36 5.33 1.062 =222 172 -821° 343
« RADI 5.32 5.00 1.157 129 172 -870° 343

« RAD2 5.35 6.00 1.297 486" 172 -.562 343

« RAD3 543 6.00 1.288 -.825" 172 402 343
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Table 4.80
Descriptive Statistic of Radical Product Innovation

Based Performance Framework (Cont.)

c Radical innovation
Jastvmet X Skewness | S.E.Skew | Kurtosis | S.E.Kur
Financial performance (FP) 4,96 172 =036 341
« [FPI A72 -.080 41
« FP2 A72 -279 341
. FP3 72 -.288 341
Market performance (MP) 172 12 343
« MPI 172 335 41
« MP2 172 949" 341
«  MP3 72 -.366 341
«  MP4 A72 160 343
** significant level at 0.01.
* significant level at 0.05.
Means of all variable§ in/Tatsle 4-50. from 2.43 (GOVS) to 5.73 (TOP1)
and means of all constructs_rafige $iant 2 DV) to 5.56 (TOP). Medians of

almost all variables @rg approximately equaled wiath-the ‘a . However, means
e N
and medians of ?:7?' GOV3, are quite different.

Tt
Medians of these va Ies are higher ths ’J. It indicates that these

g ANININYINS

To meet the basic assumptidn of SEMsga variable shguld have normal

sy O G4 L IRl o

as_vnunet of the probability distribution around a mean of a variable. A variable

their me

variables are le

will have normal distribution if it has value of skewness within two times of the
standard error. If a variable has value of skewness greater than two times of the
standard error, it will have non-normal distribution with a significant degree. The
findings in Table 4.84 show that only six variables (FOR3, TECT3, RADI, FP2, FP3,
and MP3) of fifty nine variables have normal distribution. Fifty three variables have

skewed around their means which forty five variables have negative or left skewness
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and eight variables have positive or right skewness. For fifteen constructs, only three
constructs (CEN, TECT, and RAD) have normally distributed, one construct (GOV)
has positively skewed distribution, and the rest have negatively skewed distribution.

Kurtosis is a measure of relative peakedness or flatness compared with a
ave normal distribution if it has value of
If a variable has value of kur}osis
ve non-normal distribution with
at fifty three variables have
P2) have positive kurtosis

normal distribution. A variable will

kurtosis within two times of the stand
greater than two times of the Standas
a significant degree. The

normal distribution. Three

\*\“*

with a significant degree w e : tall (leptokurtic) compared
with normal distribution. @ ‘- \\\‘v bles (GOVI1, GOV2, and
RADI1) have negative ge Which their distributions are
too flat (platykurtic) conypére ‘ lSt h . for fifteen constructs, eleven

constructs (CEN, FOR, PRE x TECT, GOV, MP, and FP)
have normally distributed €St .see -‘~::::_ constructs have a problem of a
significant kurtosis. Three con ‘-*-4-. VIS;LOP, and DEM) have a problem of
leptokurtic and one comstr RAD) has & prob atykurtic.

From the anal}'% the date oduct inav'atiun based performance
framework may encounter &pmb]em of wmmia] distribution of variables and

constructs. Duﬁ: %@%ﬂmﬂm ﬂ!ﬁl analysis, the results

of radical producllinnovation based perfﬂnnance, hr::wever, are mbustnm and are not

v RIS 1 R

sample size is large enough (Boomsma and Hoogland, 2001). Therefore, the findings

of radical product innovation based performance framework are reliable and valid.



Descriptive Statistic of Incremental Product Innovation

Table 4.81

Based Performance Framework
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Incremental innovation
Cmniract Y |Median| SD. | Skewness | S.E.Skew | Kurtosis | S.E.Kur
Vision (VIS) B457 060 220 -.832 437
«  VISI 400 |1 1.8 -.081 220 -871° 437
=  VIS2 00 | R -014 219 -.822 435
= VIS3 --..j ":' LM 220 -.832 437
. VIS4 @1.58F 220 -.830 437
Top management support (TOP) =" 57 53 220 -477 A37
=  ToOpPl » 2 220 -472 A37
=  TOP2 220 =730 437
=  TOP3 220 =775 437
Centralization (CEN) 220 -390 437
= (CENI 220 -.397 437
s (CEN2 220 -497 437
« CEN3 220 -431 437
Formalization (FOR) 221 -138 438
= [FORI 221 =360 A38
=  FOR2 220 =573 437
= FOR3 220 =564 437
Predevelopment task (PRE) 222 -.567 440
* PREI 221 -.560 438
= PRE2 221 -.618 A38
« PRE3 N 4 221 -467 438
« PRE4 g (e S S S G . & - S S - 3 221 -.523 438
e PRES 1 oo -840 440
Cross-functional integration (CRO) = 1724 220 =211 437
« CROI 220 060 437
« (CRO2 220 =264 437
« (CRO3 20 -.613 437
Technological proficiency ) I JHZ - 171 440
= TECI 1] 221 291 A38
= TEC2 ' 228 -.524 440
* TEC3 ; -.547 437
;= QRIA 4R & |
s  TECS q 220 -342 A37
Development speed (SPD) 224 -.672 444
=  S5PDI 221 -.745 438
* SPD2 223 -778 442
=  SPD3 222 -.781 A40
Launch proficiency (LAU) 222 -473 440
= LAUI 222 -428 A40
« LAL2 221 -431 438
« LAL3 222 -.691 440
o LALLM 221 -514 438
=  LAUS ; i 221 -.743 438
« LAUG 4.13 4.00 1.472 AT 221 - 475 438




Descriptive Statistic of Incremental Product Innovation

Table 4.81

Based Performance Framework (Cont.)
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Incremental innovation
Coiionct S.E.Skew | Kurtosis | S.E. Kur
Demand uncertainty (DEM) 2221 -.620 438
= [DEMI 221 -725 A38
s« DEM?2 ¢ 221 -.666 438
« DEM3 221 -.751 438
Technological turbulence (TECT) 219 -.504 435
« TECTI 219 -.533 435
«  TECT2 219 -.662 435
e TECT? 219 -635 435
Government support (GOV) 220 748 A37
= GOVI 219 013 435
e GOV2 219 562 435
«  GOV3 219 100 435
« GOV4 219 1.215" 435
« GOVS .220 1.546" 437
Incremental innovation (INC) 228 -.524 453
* [NCI 227 - 801 451
= [NC2 228 -.829 453
«  [NC3 227 -.343 451
Financial performance (FP) 222 400 A40
« [Pl 222 -.348 440
= Fp2 222 - 469 440
« FP3 222 -.505 440
Market performance (MFP) 222 -314 440
= MPI 222 -497 440
«  MP2 222 -316 440
s MP3 222 -434 A40
«  MP4 gy 2222 -.506 440

** significant level al 0.01.

. signiﬁﬂq 1wﬂﬂ

-
"

NTUNRIINYA Y

Means of all variables in Table 4.81 range from 2.04 (GOVS5) to 5.02 (TECS)

and means of all constructs range from 2.36 (GOV) to 4.57 (TEC). Medians of

almost all variables are approximately equal with their means. It indicates that these

variables have normal distributions.
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The results in Table 4.81 show that fifty variables have normal distributions.
Nine variables have skewed around their means which three variables (TOP1, TEC2,
and TECS) have negative or left skewness and six variables (GOV1, GOV2, GOV3,
GOV4, GOVS, and MP3) have positive or right skewness. For sixteen constructs,
most constructs have normalities except GOV which has positively skewed

:@ Two variables (GOV4 and

GOVS) have positive kurtO818 Witlica sighifi whlch their distributions are

r/-r al. distri ~: Only one variable (VIS1)
has negative kurtosis with#a s 7 : :ts distribution is too flat
(platykurtic) compared wit lfio gmal di een constructs, all constructs

have normally distributef! tesf sgbr, % (= ’ \\
Ay AN

Hence, the results of .

distribution.

Fifty six variables

too tall (leptokurtic) compas

mtal product innovation based
performance framework sho eet the basic assumption.

4.3+2 C{Jf‘r Itﬂ' [LOH A
)

Correlation ma@es 0 mtﬂm:mduct innovation based

performance frameworks shﬂwn in Tablgs, 4.82 and 4.83. A correlation matrix

displays the mrﬁ‘lﬂ%ﬂﬁ %Wﬂﬂafg the relative strength

and direction of dllinear relationship among mnslructs ina cnrrelatmn matrix. Tables

QR AR T ARG YT e

in this s

In Table 4.82, means of twelve exogenous constructs range from 2.808 (GOV)
to 5.563 (TOP). Means of three endogenous constructs range from 4.607 (FP) to
5.363 (RAD).

A correlation matrix of constructs of radical product innovation base
performance framework is shown in Table 4.82. The findings show that Bartlett's test
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of sphericity Chi-Square is 9,011.571 at a level of significance 0.05. KMO is 0.909.
All observed variables have MSA between 0.653 (GOVS) and 0.954 (LAU4). It can
be interpreted that correlations among fifty nine observed variables have some

correlations among themselves. Therefore, the analysis for SEM can be proceeded.

Correlations between exogenous

gnstructs except GOV and radical product
innovation have positive relationsl \1 / gl of significance 0.05. Correlations
between a radical product inn¢ ﬂ“*" sonstrubiriad®€leyen exogenous constructs range
from 0.347 (TECT) to (US85°[TEC). T Th N exogenous constructs have
moderate relationship with ga nrodigt in ._ -"-‘*- -q ruct. It can be interpreted

'/ ! e upport has positive relationship

Jf _ cs 10 an organization section, vision has

that exogenous constructs g
with radical product innov
the highest correlation 40.5 1 radical ppoduct innovation. For constructs in an
& highest correlation (0.585)

ternal environment, demand

operational efficiency, t
with radical product innovatio
uncertainty has the highes _
Technological proficiency has t.,

T

th radical product innovation.
agth with radical product innovation.
Further, radical produg iCally positive relationship
with financial and mayke B o significance 0,05, A
radical product innﬂvatﬂ construet has highe 3 mns@. with market performance
(0.506) than with financla rmance (0.296)

ﬂumwﬂmwmm

Correlatiodl matrix, means, Héld standard dmrlatl-uns of mcremental product

S A e
exogenous constructs' range from of three

endogenous constructs range from 3.734 (FP) to 4.161 (INC).

A researcher tests an adequacy of correlation among observed variables for the
data analysis. The results show that Bartlett's test of sphericity Chi-Square is
6,019.436 at a level of significance 0.05. KMO is 0.883. All observed variables have
MSA between 0.587 (GOVS5) and 0951 (TEC4). It can be interpreted that
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correlations among fifty nine observed variables have some correlations among
themselves. Therefore, the analysis for SEM can be proceeded.

Correlations between twelve exogenous constructs and incremental product
innovation have positive relationships at a level of significance 0.05. However,

correlation between GOV and incremental product innovation has insignificant

roduct innovation construct and
) to 0.469 (DEM). For each ten
constructs except TE S T lerafe 1€ld with incremental product
innovation and GOV has lo |
be interpreted that exogepe®

relationship.  Correlations between in

eleven exogenous constructs rany

ntal product innovation. It can
Veminent agency support have a

positive relationship with ig

For constructs i
highest correlation (0.371) :
ﬂperalmnal cﬁiclcncy. prcd the highest correlation (0.410) with

agement support has the

movation. For constructs in an

in an external environment, demand

uncertainty has the b lighe egiental product innovation.

Demand uncertainty {153 ﬂﬂ tal product innovation.
Additionally, mcre-’mﬂng product ¥ s o sig@ic&nl positive relationship
with financial (0.263) aid market pcrfo ces (0.346) of firms at a level of

significance 0. cﬂ WW %{}vﬁ wnﬁ.qlﬂpﬁdum innovation and

market performdiice is higher than between mcrcmcntal pmduct innovation and

“"““‘“‘ﬂ“ﬁ“’f‘ﬁﬂﬂ‘iﬁu UANINYA Y



Table 4.8

Correlation Matrix of Constructs of Radica Pr ._:j uct | luuoyation Based Performance Framework
O

— —

RAD FP MP VIS TOP

CENewROR) PRE _CRO.JEC SPD_LAU DEM TEC GOV

RAD 1
FP 296" ]

MP 506" 759" ]

VIS 5357 392" 5107 1

TOP 427" 246" 305" 622 1

CEN 359" 243" 282" 516" .627

FOR 458" 276" 281" 496" 469"

PRE 473" 278" 362" 610" .545

CRO 463" 301" 3577 546" .652°

TEC 585" 316 389" 597" 496"

SPD 5110 383 472" 674 545 1

LAU  .568° 479" 553" 702" 541" 646 1

DEM 436" 372" 396 370" 393" 3957 419 1

TECT 347" 255" 263" 262" 187 393" 3750 432 |

GOV .047 -046 018 080 .050 .08 076 .081 068 .129 215 1
X 5363 4.607 4.959 5280 5.563 57127 4951 S.179 S.199 S365 5075 5.025 5012 4960 2.808
SD. 1.062 1240 1.036 1.06] 8 : : 1.057 0968 1.179 1413
Note: " significant level at 0.05.

PR TUNMINGIAY
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Correlation Matrix of Constructs of Incrementa’ n Based Performance Framework
_j

INC FP MP VIS TOP CENgawFOR~ PRE .CRO“WIE SPD LAU DEM TEC GOV
INC ] s/ N »
FP 263 1 '
MP 346" 864" 1
VIS 319" 628" 680 |
TOP 3710 476 516  .74%8" ]
CEN 339" 5217 5260 637" 581
FOR 344" 465 452" 5277 4717
PRE 410" 564" 588" 721" 668"
CRO 337 513" 5300 614"  .650°
TEC 374" 55 595" 707" .767
SPD 3477 576 637 674 665 1
LAU 369" 633" 683 731" 665 654"
DEM 469" 438" 4917 519" 530 568" 630 )
TECT 2617 427" 468" 453" 469 ) 433" 479" 562 1
GOV  .107 218 242" 260" 265 256" 3977 292" 3247 ]
Y 4.161 3.734 3815 4.161 4.545 4066 4.171 4344 4301 2357
SD. 1391 1359 1325 1457 1.266 1337 1351 1.238

Note: " significant level at 0.05.

AU INYAE
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4.4 Measurement Model Assessment

A researcher tests the reliability and validity of a measurement model of
radical and incremental product innovation based performance frameworks. The aim
of measurement model assessment is to evaluate the reliability and the validity of

observed variables and constructs to jncrease the quality of input of a structural
!

model.

4.4.1 Reliability T

Reliability meas

fa set of variables of a latent
construct.  High relid muonstrates high opportunity of all
' al., 2006). Reliability is
alidity of construct. Reliability
s in this study is tested by using
‘thumb is that Cronbach’s alpha

mstein, 1994: 264-265) for sufficient

variables in a const
necessary but is not sufl
has value between 0 and |
Cronbach’s alpha (a) (Cronbgel
should be greater than 0.7 (N
internal consistency. i

The resuls of {Gting lcts th radical and incremental
product innovation haseqr rmance fr ameworks are shown in Table 4.84.  For

i iR A S B4 s o

demand uncertaitity have rehabﬂlty indices range from ﬂSﬂB to 0.928. For

0.930. T@Ejmmmﬂmﬁﬂm e

In conclusion, the results of reliability testing show that all sixteen constructs
except demand uncertainty in radical product innovation based performance
framework have high reliabilities. For demand uncertainty in radical product
mnnovation based performance framework, a researcher will investigate further about
the appropriateness of this construct included in radical product innovation based
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performance framework with confirmatory factor analysis technique in the next

section.
Table 4.84
Cronbach’s Alpha of All Sixteen Constructs
—— \i M, b er Radical | Incremental
innovation innovation
Exogenous
e Vision (.893 0.917
e Top managemenV 0.874 0.895
+ Centralization 0.907 0.858
e Formalization 0.884 0.877
e Predevelopmen 0.850 0.920
¢ Cross-functiona 0.881 0.920
e Technological pro 0.861 0.897
¢ Development sp 0.890 (0.894
¢ Launch proficiency 0.928 0.928
s Demand uncertain 0.557 0.791
e Technological turbulefice = 0.833 0.868
¢ Government agency support 0.928 0.905
Endogenous e -
* Radical produe 4~ 0.808
* [ncremental pt gf ' 0.867
* Financial perﬁl n 0.919 0.930
o Market perfo 4 4 0855 0.928
4.4.2 Valillity Test

ammmm um'mma e

Toftest the validity of a measurement model, confirmatory factor analysis is

used. For CFA, the purpose of applying CFA is to test how well the indicators are

grouped into some specific constructs that a researcher specifies or hypothesizes
(Joreskog and Sorbom, 1996; McDonald and Ho, 2002). Another objective of CFA is

to assess a measurement model. This assessment is to test the reliability and the

validity of constructs.
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e Radical Product Innovation Based Performance Framework

For testing the reliability of each variable, composite reliability (R?) is
used to test the reliability of each variable. This measure demonstrates how well
variables serve as measurement items for constructs, whereas R” has value between 0

7 ent item for constructs. In Table 4.85,

and 1. A large value reveals a good u\ 1 -
all variables except TEC1, TEC3; DE vy !7- 2. DEM3, TECT1, GOVS, RAD2,
RAD3, and MP2 have R’ lowerihan 0.5. Chilseffcy demonstrate bad measurement

items. However, Hair et al. (2006% suggest thal. & researcher should consider factor
loading between variables g jure thanepmposite reliability for deleting
variables. \

Factor e del of a radical product
innovation based perfory 1 _ \'1 \ Table 4.85. Loading that
lower than 0.7 is considergll (8 be delcied fipm the mibdel. The findings show that
PREI, DEMI, DEM3, TEC] R
than 0.7. Therefore, PREI, DE} MEDE,
deleted from the modcly

(7 ]

P2 have factor loading lower
ET1, GOVS, RAD3, and MP2 will be

) J
AULINENINYINS
PMIANTUAMINYAE
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Table 4.85
Factor Loading, Standard Error, t-value, and Composite Reliability
of Measurement Model of Radical Product Innovation

Based Performance Framework

m::tur loading =
. 0.70
0,5 0.68
L 0.61
' 0.71
s B

X 0.78
N 0.81
:% 0.56
] 0.86
$ 0.87
0.61
0.82
0.91
0.50
0.44
0.52
0.51
DSE

e PRES €| 075 £07 12. 31
QRN T YTEL TNE
e CRO2 0.86 0.07 1503 | 0.75
« CRO3 0.82 0.08 1394 | 0.68

TEC

« TECI 0.71 0.08 11.27 | 0,50
« TEC2 0.81 0.08 13.72 | 0.66
e TEC3 0.71 0.08 11.44 | 0.51
« TEC4 0.77 0.08 12.84 | 0.60
e TECS 0.72 007 11.63 | 0.52




Factor Loading, Standard Error, t-value, and Composite Reliability

Variables R?
SPD —
SPD 0.73
SPRRe"— 0.78
SPD3 0.71
LAU
0.54
0.74
0.82
0.73
0.67
0.63
DEM
&= 0.20
LR 0.48
B i 0.29
TECT Y o——
T 0.46
. 0.76
. 0.08 13 90 | 0.71
T
U0 Y EWF? Wﬂ%ﬂﬁ’?’
q 2 0.92
Q GOV3 0.93 4-] 17.26 | Q.86
m&m ‘ifu {5 am HaRd
e RADI 090 0.07 1553 | 081
e RAD2 0.78  0.08 12.62 | 0.61
e RAD3 0.66 0.08 10.08 | 0.44
FP
e FPI 088 0.07 1582 | 0.78
o FP2 0.85 0.08 1474 | 0.71
e FP3 095 007 17.74 | 0.89

Table 4.85

of Measurement Model of Radical Product Innovation

Based Performance Framework (Cont.)

actor loading

159
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Table 4.85
Factor Loading, Standard Error, t-value, and Composite Reliability
of Measurement Model of Radical Product Innovation

Based Performance Framework (Cont.)

Factor loading 5
Variables \ R
-..H"'.. l / : E- i g
MP BT 4
. : 12.15 | 0.56
@ P - 10.85 | 0.48
: 83 008 14.09 | 0.69
. 081 0,08 "13.50 | 0.65
W
For const i i -,,\ criterion to determine how well

the fit of association ambng, ‘-’ At ’\w cS of a researcher’s estimated
model and observed data (Wegton and-Core 20 "\' . Several indices to evaluate the
fit of the model are suggested, f. i-square test {f], root mean square
error of approximation (RM SEAL oaba it index (CFI), normed fit index
(NFI), incremental fitwmdetl - atrve Stndex (R

Wy

Aand 4

Carmingand Meclver (1981) suggest tlﬂ Chi-square to degree of
L7

freedom ratio f; 'f.n. 7 dflit ween the estimated
model and ommﬂ a.:ﬂ Mmﬂmmggﬂst a cutoff value for NFI
i) wrD b ioN i oy ey
cﬁteﬁoﬂm,admh : :T ICF1) TEL, Marsh, Balla,
and Hau, 1996: 318). Furthermore, Browne and Cudeck (1993) recommend a cutoff

value of RMSEA is lower than 0.1 for an acceptance fit of estimated model with
observed data.
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Table 4.86
Fit Indices for Testing Measurement Model of
Radical Product Innovation Based Performance Framework

Parameter Value
Y 2553.96
d.f. 1379

p-Value \\U ff/ 0.000
RMSEA" “‘-Q ”" 0.065

NFI ““:‘l‘;‘—: 0 934
CFI 9,065
IFI /m\x@-w
RFF™_F 4 l\\\ﬁ\"'

In Table 4 86,
based performance
(2553.96/1379) which is 18
between the estimated mod

a radical product innovation
\- of freedom ratio equal 1.85:1
0 demonstrates a very good fit
But, p-value is lower than 0.05
which it demonstrates a bad fit-madel. e Chi-square value is sensitive to
sample size. A larg ‘alve and decrease p-value.
From this reason, Fo ."?"- sst“that a researcher should

| . |
consider other fit mdl {such as R , NFI, CFI, %Fl, and RFI) rather than p-

value to evalua ﬂﬂﬁnﬂ veen'the gbse 'Tﬁd imated model when
samplc size is q J dsuref lel which is lower than

. It shows a good fit between thedstimated mogdel and observed data. In addition,

i1 0 RATALGN T 05 3 B oA bbb e 0.

Thus, these fit indices demonstrate a good fit between the estimated model and

observed data.

Based from the analysis, a researcher concludes that a measurement
model of a radical product innovation based performance framework has a reasonable
fit with the data.
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e [ncremental Product Innovation Based Performance Framework

Reliability of each variable in the incremental product mnovation
based performance framework is examined. In Table 4.87, all variables except CEN3
(0.47), FOR3 (0.49), LAU1 (0.49), DEMI (0.41), and GOVS (0.42) have composite
reliability (R?) lower than 0.5 which demonstrate bad items. However, a researcher
focuses on factor loading more thar mpasifofre iability for deleting variables from a
model. >

——

Ing: adel of an incremental product
innovation based performans v“/;/ "-,\\\:\f\‘ able 4.87. Factor loading

that lower than 0.7 is cOnsidére ' ?\‘\w\\‘\\\{i- l. The results show that

CEN3, DEMI, and GOMS Jfivé ictor Tagliing lowen, than 0.7. Therefore, CEN3,
DEMI, and GOV’ are de : '

Factor Loading, Standard '~n roT, t=V: and Composite Reliability of
Measuremer del of Increi i novation

./ based Fertol l:‘

. g Eactor loading R
| z
AN VR RS
VISy
: 3 -
a mé%ﬂiwimzv Wer) sk
i 88 0.12 07°]0.7
VIS4 0.92 0.11 13.20 | 0.85
TDP
TOP1 0.91 0.11 12.82 | 0.83
TOP2 0.92 0.12 1295 | 0.84
« TOP3 0.77 0.13 983 | 0.59
CEN
s (CENI 0.90 010 12.38 | 0.8]
e (CEN2 0.91 0.10 12.50 | 0.82
s CEN3 0.68 0.11 8.29 | 0.47




Factor Loading, Standard Error, t-value, and Composite Reliability of

Measurement Model of Incremental Product Innovation

Table 4.87

Based Performance Framework (Cont.)

FOR

.
PRE

e 2 °® @ @

CRO

Factor loading

0.9

0.85
0.91
0.49

k‘;@}\\:&

0.74
0.77
0.68
0.71
0.61

0.72
0.85
0.82

). T8.77
: 0.13 1.09
078, 0.10 10,08

0.64
0.77
0.50
0.69
0.61

2.4
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Table 4.87
Factor Loading, Standard Error, t-value, and Composite Reliability of
Measurement Model of Incremental Product Innovation
Based Performance Framework (Cont.)

Factor loading

R1

0.58
0.68
0.81

0.61
0.82
0.87
0.62
0.42

0.67
INC2 5 43 10,66 | 0.70
INC3 == j 60 | 0.69

ih 089 0657 | 0.79

2 = X2 0.82

) 1317 | 0.85
3 T

MPl¢ &, 08§, 0.11 11.56 | 0.72

ﬂﬂ:ﬁl’;l‘lﬂtl 5 1ot | o) 3'33

MP4 P 0.89 011 1248

ammnim IRTINENR

The criteria for determining fit indices are the same as in testing fit

indices in a radical product innovation based performance framework. The results are
shown in Table 4.88. A measurement model of an incremental product innovation
based performance framework has Chi-square to degree of freedom ratio equal 1.68:1
(2320.11/1379) which is lower than 3:1. The finding presents a good fit between the
estimated model and the observed data. But, p-value is lower than 0.05 which it

demonstrates a bad fit model. It is because Chi-square value is sensitive to sample
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size. A large sample size increases Chi-square value and decrease p-value. From this
reason, Fornell and Larcker (1981) suggest that a researcher should consider other fit
indices (such as RMSEA, NFI, CFI, IFl, and RFI) rather than p-value to evaluate a
goodness of fit between the observed and estimated model when sample size is large.
RMSEA of a measurement model is 0.075 which is lower than 0.1. It indicates a
good fit between the estimated mm:lc and the observed data. Additionally, NFI

L4

ciudes that a measurement
model of an increment on ormance framework has a

reasonable fit with the

Model of

Incremental Produ avarion | 1 Performance Framework

Ul IFI M P! 0.962
9 mﬁwmwmﬁim ]

4.5 Structural Model Assessment

After the results of testing reliability and validity of the measures and model
fit assessment of measurement models for both radical and incremental innovation are
satisfied, assessing fit of structural model is performed. The criteria for assessing fit
indices presenting a goodness of fit of model are Chi-square test, CFI, IFI, NFI, RFI,
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and RMSEA. P-value of Chi-square should be more than 0.05 to not reject the null
hypothesis. This can be interpreted that the observed and estimated covariance matrix
are not different. Further, other indices, such as NFI, CFI, IFl, and RFI, should have
values higher than a cutoff values 0.9. In addition, RMSEA should have value lower
than 0.1.

i : are equal is rejected at a
level of significance 0.05. Lk lemal .bad fit model. A bad fit model
' , atrix that a model does not
fit with the data. It is"becafised Sguiaré value ~, : to sample size. A large
sample size will increas ' ill decrease. Because of
this reason, Fornell and Sug [ & rcher should consider other
fit indices (such as RMSE# . i 1] an \ ) rather than p-value to evaluate a

goodness of fit between the gbses ‘e and estimtated model when sample size is large.

Other fit indices indicate that 3 adical product innovation based performance
framework has a goow, f atio of o degree of freedom is
lower than 3 to 1 (2 ji;‘i-f""—"" =2 it fates an adequate fit of a

model with the nhsew@ data. ges, NB (0.925), CFI (0.954), IFI
(0.954), and RFI (0.919)sage above the cutgff criteria (0.9) and RMSEA (0.082) is

o 44 I TG
NPT PR (181
radical pr i tio : e fra ** 0 ; to the data.
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Table 4.89
Fit Indices for Testing Structural Model of

Radical Product Innovation Based Performance Framework

Parameter Value
Y 2,656.48
d.f 1130
p-value \HHI 0.000
RMSEAws Ll o 0.082
NFI ‘“‘.IE_..! 925
CFI 0,954
IFI ™ _ Ao (1954
REW™ o 4//] l\\\t\\

In Table 4.90,
innovation based performs
bad fit model because the
matrix is equal is rejected at

of an incremental product
. The findings demonstrate a
ed and estimated covariance
. It means that a framework is
not equal to the sample data. _#g square value is sensitive to sample
size. A large sample J'" cases p-value. For this
reason, Fornell and V T shﬂuld consider other fit
indices (such as RMS@, NFI, - and RFI rath@lh&n p-value to evaluate a

goodness of fit between thieabserved and estimated model when sample size is large.

Ot it idicf el b 4 bt innovation basa

performance franiwork. The ratio of Chi-square \gue to degree %l;ﬁ‘eedom is lower
s Q ARG TR S IR oo
(0.918), CFI (0.952), IFI (0.952), and RFI (0.911) are above the cutoff criteria (0.9).
Additionally, RMSEA (0.093) is equal the ideal value (0.1).

Based from the analysis, a researcher concluded that a structural model of the
incremental product innovation based performance framework reasonably fits to the

data.
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Table 4.90
Fit Indices for Testing Structural Model of

Incremental Product Innovation Based Performance Framework

Parameter Value

X 2,813.17
) 1275

S\ 4 ., 0.000

. \"—.'h'lllff/" ﬂﬂlﬂ

- -E':_.f- 918

Y
s 0,952
l\\%&\\

4.6 Hypothesis testing

eworks for both a radical and

ance frameworks are tested.
endogenous variables are revealed.
Additionally, nested [mbd ' frameworks afe ifiyestigated. To check the
validity and the robusuiess of the | et
each radical and incr tal product innovation based " formance framework into
three submodels. Thes€ ssubmodels areqseparated based on three groups of

atwstens o PR BRI L) FTEEID bt ptrman

framework whlchq!me organization, operational effigi igiency, and extegngl environment.

QRIAINIUUNINEA Y

4.611 Radical Product Innovation Based Performance Framework

In this section, hyp
an incremental product in

Coeflicient of determinations and 1014l

s, a researcher separates

The hypotheses of radical product innovation based performance framework
are shown in Table 4.91.
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Table 4.91
Hypotheses of Radical Product Innovation Based Performance Framework

Hypotheses

Organization (Antecedents

Hla: Vision has a positive impa % radical product innovation
H2a: Top management suppoft dasapgsitive impact on radical product
innovation . \\‘
H3a: Centralization hi -.‘_:‘N iripdclof radical pl‘(}duct innovation
H4a: Formalizatiop has Tfiegative impaet 00 radical product innovation
Operational Efficienc '

H5a: PredevelopMenifask Wafh posit ve impac on radical product
innovation
Héa: Cross-functiogll i gf gtion hasa pos pact on radical product

innovatio:

H7a: Technologicalfprafic ghcyhad a ositive impact on radical product
innovation \ |
H8a: Development ; 1pact on radical product

innovation
H9a: Launch proficie

YA ppaet on radical product innovation
External Environment (Antecede

H10a: Demaridhur ty has a nej tadical product
innov .".F:_i. S
Hlla: Tec -‘.{?-' ; t on radical product

innovati ul;
HI2a: Guvemmcnl agmcms support has a pns:twe impact on radical
o

p
Consequence.

H13a: Raﬂical product innovafion has a pogitive impact on market

ARIBSO U HUIANELIR e

Antecedents: In order to consider the effects of twelve antecedents of a radical
product innovation, a researcher tests Hy, to Hz2, proposed in Chapter 2. The findings
are shown in Figure 4.31 and Table 4.92.
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Antecedents can be classified into three parts: organization, operational
efficiency, and external environment. For organization, Hy, to Ha, are tested. The
results show that vision (Hy,) has a significant positive impact on a radical product at
a level of significance 0.05. However, top management support (Hz,), centralization
(Hs,), and formalization (Hs,) have insignificant impact on a radical product.
Therefore, Hy, is fully supported but Hag, Ha,, and Hy, are not supported.

For operational efficichey, s, to HiZ ined. The results demonstrate
that technological proficieney™(H5,) has s:twe impact on a radical
product at a level of signif ch proficiency (Hs,) also has

- \\\\\&
a significant positive impa / ra ‘ _ ‘ Ve of significance 0.01. But,
predevelopment task (I 5,

\ r..}, and development speed
(Hg,) do not have signi u ?. ?

Thcrcfurr: H7, and Hg, are
fully supported but Hs,, L., :
‘“g ‘\
For external environy ' : ested. The results show that

demand uncertainty (H;q,) has a'II En ilive impact on a radical product at a
level of significance .0 But, ( agdicted with the proposed
hypothesis. A 4*,‘ .:-) 1as negative impact on a
radical product. Tachrﬁ;gi -l \ s a ]ﬁli&] significant impact on a
radical product at a level qf significance 0.1, u:h also contradicts with the proposed

hypothesis. Thﬂ%@%%@“ ﬁyﬂl}zﬁ ﬁa' a radical product is

hypothesized. G@yernment agency su pnn (Hj24), however, has insignificant impact

°"Mﬁ’w*ra°wmwﬁmw

Cnuseguen : The impacts of a radical product innovation on market and
financial performance are tested. The results are shown in Figure 4.31 and Table
4.92.

For Hjs,, the impact of radical product innovation on market performance is
tested. The result shows that radical product innovation (Hjs,) has a positive
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significant impact on market performance at a level of significance 0.01. Thus, H)s,
is fully supported.

For Hj4a, the impact of market performance on financial performance is
investigated. The result shows that market performance (Hs.) has a significantly
positive impact on financial performance at a level of significance 0.01., Hence, Hy,

A standardized struetoralparamdfer - onstrates size and direction
of the effect between two cg

is fully supported.

el estimate is used to compare a

\h ""--.
relative strength or the nppdridnéy o \\\\\ ¢ model. A standardized
/ i NN
structural parameter esfimaiéS of allpatk \\ :\ \ igure 4.31 and Table 4.92.
In Figure 4.31, it sho / ologie r aficier 42) is the most influential

factor affecting on radi l:.t ?":‘” tm factors which have some
impacts on a radical proflucf Mrovation 8/¢ demand uncertainty (0.25), launch
proficiency (0.24), vision (0.2 c - bulence (0.15), respectively.

In nnnclusiu te g0 ea‘ad to be the most

important factor for _'= I;};‘ vation.
ﬂTJEl'J ‘VIEWITW eI
AN AN URIINYNA Y
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Figure 4.31
Structural Model of Radical Product Innovation Based Performance Framework
with Standardized Parameter Estimates and Statistical Significance

——= Significant impact

= — — —+ Insignificant impact

‘:;:ﬁmwﬂmwmm
AMIANTUNNIINYAY
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Standardized Structural Equation Parameter Estimates and t-Value of
Radical Product Innovation Based Performance Framework

Endogenous constructs

Radical product Market

performance
(MP)

Financial
performance

(FP)

t-Value

B

t-Value

Exogenous Construct
VIS

TOP
CEN
FOR
PRE
CRO
TEC
SPD
LAU
DEM
TECT
GOV

Endopenous Construct
RAD
MP

[ 5.82

0.62

5.82

Note:  *** significant ]ﬂlﬂt 0.01.

** significant level at 0008,

9189 SN0

parameter estimate exogenous to endogenous construct

TR

Coefficient of determination (R”) is the measure of variance of endogenous

construct explained by exogenous constructs. For coefficient of determinations of a

radical product innovation, 35.1 percent of a radical product innovation is explained
by twelve antecedents. Further, 24.0 percent of market performance is explained by a
radical product innovation. Additionally, 80.3 percent of financial performance is
explained by market performance. The results are shown in Table 4.93.
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Coefficient of Determinations of Endogenous Constructs of

Radical Product Innovation Based Performance Framework

Construct R’

RAD

MP

The standan:l
between two construct
a single path. Indire
intervened by other con
market performance and fi
can be concluded that a g
performance more than o
performance to financial perfo

.... effect and indirect effect

. ween two constructs with

.. eftects

hetween two constructs is

of radical product to

\\ 490 and 0.303, respectively. It
on has impacted on the market
The total effect of market

Radical Pro ; lltt Innovation aned Performance Framework

ﬂ‘lJEl’J“ﬂ

BT HE NS

PALRE RISt

k4

A propose of testing nested model is to increase the validity and the robustness

of the results of hypothesis testing. A researcher divides radical product innovation

based performance framework into 3 submodels: organization, operational efficiency,

and external environment.
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A researcher tests an organization model which is a nested model within a
radical product innovation based performance framework. The organization model
has four exogenous constructs: vision, top management support, centralization, and
formalization. The organization model is shown in Figure 4.32 and the results are
shown in Table 4.95.

VIS

RADY [-5._17

o
B
A

0.91 RARDD [=-o.40

&
&
&

i

i

BADY a0

¥
(]
B

- i =0.13

¥
]
Tl

ﬁ

.27

t

MR TUAMINYAE
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Table 4.95
Standardized Structural Equation Parameter Estimates
and t-Value of Organization Model

Endogenous constructs
RAD MP FP

Exogenous Construct
VIS
TOpP
CEN
F'DR

P //ﬁ‘\\\\\ 5 s s

Chi-square = 298.48

*** significant levelat 0
v is a standardized parafmet;
P is a standardized paramgler gsimate from : to endogenous construct

% Lo ndogenous construct

In Table 4.954 e fine B0Y model has a reasonable

fit between the estim% heeryed daﬁ (p < 0.05, Y:d.f < 3:1,
RMSEA<(.1). Vision a significant @smve impact on a radical product

innovation at a H wqc%ﬂ&n Wﬂﬂd’}ﬂ@m innovation has a

positive impact dtl the market perfnrlz;ame and the market perﬁ:rrnunce has a positive

impact ﬂtlﬁﬂT@Wﬁ ﬂa}u lcal product
innovation based performance h vision a positive :mpa{:t on a radical

product innovation.

Next, a researcher also examines an operational efficiency model which is a
nested model within a radical product innovation based performance model. The
operational efficiency model has five exogenous constructs: predevelopment task,
cross-functional integration, technological proficiency, development speed, and
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launch proficiency. The operational efficiency model is shown in Figure 4.33 and the
results are shown in Table 4.96.

Figure 4.33
Operational Efficiency Model

HADL
] -
ARDI -

JANYNTNYINS
INTUURIINYIEY
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Table 4.96
Standardized Structural Equation Parameter Estimates
and t-Value of Operational Efficiency Model

Endogenous constructs
RAD MP FP
t p t

Exogenous Construct A 3
it \w

CRO NRES ---"'.

TEC :_‘::" ! 41

SPD

LAU
Endogenous Construc //ﬁN\\

RAD 94

MP l \\ 7" 1033
Chi-square = 1263.31, 448 p = 0.000 :g.\ 0.095

ﬂld-l

f -
**% significant level at 101 ﬁ
v is a standardized paramel pous to endogenous construct
B is a standardized parameter ¢Stiate from endopcnous o endogenous construct

.y';.— N 4
In Table 4.96, o i d“ on model has a reasonable

fit between the esti :",. mr::del and the ohserved daf i (p < 0.05, Yudf < 31,
RMSEA<0.1). l:yT cy have significant
pnsntwe impact ma HﬂMﬂ TIT f significance 0.01.

m performance
ot v ST S Vol S T LTS D e

results are congruent with a radical product innovation based performance model

which technological proficiency and launch proficiency have positive impacts on a

radical product innovation.

Finally, a researcher examines an external environment model which is a
nested model within a radical product innovation based performance model. The
external environment model has three exogenous constructs: demand uncertainty,
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technological turbulence, and government agency support. The external environment
model is shown in Figure 4.34 and the results are shown in Table 4.97.

Figure 4.34
External Environment Model

] )
AULINENINYINS
RIAINIUUNINY A Y
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Table 4.97
Standardized Structural Equation Parameter Estimates

and t-Value of External Environment Model

Endogenous constructs
RAD MP FP
B t i t

Exogenous Construct |

DEM 4 Ol

TECT T ——
Endogenous Construct "o N

RAD \ ©5.80

MP | : Z P\ A0 \ 083" 7.68
Chi-square = 257.74, d #* 00 ¢ G:080) RMSBA =0.050

*** sigmificant level .0 W
* significant level at 0.1
v is a standardized pardmet, g irontexiagenoufito endogenous construct

[} is a standardized para ous to endogenous construct

J"‘ -._-II

e

In Table 4.97 ke el
fit between the esti H- model and the observed -"E‘r' < 0,05, y:d.f < 31,

RMSEA<0.1). Demand flﬂﬂain‘tgand tethinological turbulence have significant
B

positive impaﬂﬂnumpm ﬁi' Qﬂﬁigniﬁcancc 0.01 and

0.1, respedively.q'Funher, a radical product innmﬁit}n has a posi&}re impact on the

i AR T HIRAR I B B o0

financial performance. The results are congruent with a radical product innovation

onment has a reasonable

based performance model which demand uncertainty and technological turbulence

have positive impacts on a radical product innovation.

4.6.2 Incremental Product Innovation Based Performance Framework

The hypotheses of incremental product innovation based performance
framework are shown in Table 4.98.
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Table 4.98

Hypotheses of Incremental Product Innovation Based Performance Framework

Hypotheses

Organization (Antecedents)

H1b: Vision has a positive im agton incremental product innovation

H2b: Top management su Or hgsitive impact on incremental product
innovation x“ /

H3b: Centralization haS'a-pos pALiof incremental product innovation

H4b: Formalizatios _' positiveimpael gremental product innovation

Operational Efficiency {dnteccs

H5b: Predevelopimeptfisk af s pasitive i incremental product
innovatio | JRNAN
H6b: Cross-functiomftl it gfsticn B sitive impact on incremental

N

product ing@Vvati

H7b: Technologicalfprafigicn: n incremental product
innovation { -W--' \\

H8b: Development gpeatl Fasay incremental product

innovation ‘Mﬁ‘ A ‘
H9b: Launch proficiefty hasa positi paet on incremental product

innovation
External Environment (Antecédents)

H10b: Dema .‘: Tty Has ot ' tal product innovation
H11b: Technolgics yrfCremental product
innovatio J [.H

H12b: Government, agenmm support hﬂ.‘i a impact on incremental product

Cﬂnsegneuﬂe?%' ijEI J FlEI PI 5 PiEI ”I j

H13b: Incremr:ntal pmduct inflovation has aspositive impactaarket

& Mol LAl e

Antecedents: twelve hypotheses (Hjy-Hj2p) in an incremental product
innovation based performance framework proposed in Chapter 2 are investigated.
The results are shown in Figure 4.35 and Table 4.99. Similarly with a radical product
innovation based performance framework, antecedents in an incremental product
nnovation based performance framework are classified into three parts.
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For organization, the Hy, to Hg, are examined. The findings show that
centralization (Hss) and formalization (Hass) have significant positive impacts on an
incremental product innovation at a level of significance 0.1. However, vision (H)y)
and top management support (Hz,) do not have significant impact on an incremental
product innovation. Hence, Hsy, and Hyy, are partial supported, but H;p, and Hzy, are not

supported. ’ ,

For operational efficiciiey, Haj F@@mﬂ The results show that
cross-functional integratio PRl las a signi vc impact on an incremental
product innovation at a leve sifuticanc though technological proficiency
(H7) does not have a sigui /f \ tal product innovation, this
result is congruent to propgséd /j eSS’ n :\?ﬂ does not have an impact

on an incremental padtug '. L \ '- development task (Hsp),
development speed (Hgf), ausich Uproficienty (Hop), these factors have
insignificant impact on an ig€regental prod on. Hgp, and Hyy, therefore, are

supported but Hsy, Hgp, and

For external enyire ~Hic 1 Hi ed s~ The findings show that
demand uncertainty h;r:_—_ Er-ﬂ ental product innovation
at a level of signiﬁcanc@.ﬂl; ‘ mﬁadicted with proposed the
hypothesis. A researcher proposes that d uncertainty does not have impact on

e s G5 B340 D407 B e o

5. Technological frbulence (H ) has ms1g1:ﬁcant impact on an mcrenmtal product

innovat jm t technological
turhu!er:ﬂ oes no havmmﬂmgcglmﬁdm uulle'almn Hiz

(government agency support) fails to reject the null hypothesis that government

agency support do not have an impact on an incremental product innovation.

Therefore, Hyy, is supported but Hygp, and H 2y, are not supported.

Consequences: an incremental product innovation based performance
framework in Figure 4.35 has two consequences: market performance and financial

performance. For Hjsp, an incremental product innovation has a positive impact on
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market performance at a level of significance 0.01. For Hyap, market performance has
a positive impact on financial performance at a level of significance 0.01. Therefore,
Hja, and H gy are ﬁl“}" Suppﬂﬂ'ﬁl.

A standardized parameter estimates of an incremental product innovation
based performance framework are sho L‘ in Figure 4.35 and Table 4.99. In Figure
4.35 and Table 4.99, demand upncertainty’ & ghe highest standardized parameter
estimate value (0.63). So, dRERNINECrt ATt ;ost influential factor affecting
on an incremental pru__- ARG vatior ‘ mn is the second highest
standardized parameter oot et afiod A0:10) :""""' By formalization (0.17) and

Therefore, demafid uiceftainty is ¢Onsidere \ e the most important factor

ﬂ‘IJEI’J'VIEWIﬁWEI'lﬂ‘i
ammmmumawmaa
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Figure 4.35
Structural Model of Incremental Product Innovation Based Performance
Framework with Standardized Parameter Estimates and Statistical Significance

Organization
Formalzation
{Ea) ' suppor
7= -
Operational Eficiency ',.f
task (£ 1 . &
Ty
S
‘“"Iu
Cross-functional -y
integration (&) // |
o Pt ————— y IV i 2 Marke! 054 Finarcial
proficiency (£) - \ I"-. i performance () performance (ny)
Development e =T
speed (£
J.rl"
-
Launch A7 ———— Significant impact
/- = — — —» Insignificant impact
o Ay
u_.m-‘.-—-—-—-—--r-——w—-__-i‘- 5 ¥
‘o .Y
e @B 9121 TN T
e signiqu level at 0.05.
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Table 4.99
Standardized Structural Equation Parameter Estimates and t-Value

of Radical Product Innovation Based Performance Framework

Endogenous constructs

Incremental product Market Financial
i performance performance
{MP} (FP)

t-Value ] t-Value

Exogenous Construct
VIS
TOP
CEN
FOR
PRE
CRO
TEC
SPD
LAU
DEM
TECT
GOV

Endogenous Construct
INC
MP

L Ll

0.94 11.39

SN

Note:  *** significant ltvﬂlﬂ 01,
signifi

s-mﬁ:ﬁ’mmmmwmm

v is a standdtflized parameter :stmt: from :xugennus to endogenous cunsl:nmt

“QWWWW’TTWHW

For coefficient of determinations (R?) of an incremental product innovation
based performance framework, 38.6 percent of an incremental product innovation is
explained by twelve antecedents. Moreover, 5.5 percent of an incremental product
innovation is explained by the market performance. In addition, 88.2 percent of the

market performance is explained by the financial performance. The results are shown
in Table 4.100.
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Table 4.100
Coefficient of Determinations of Endogenous Variables of

Incremental Product Innovation Based Performance Framework

Construct R*

The standardized g product innovation based
performance framework™s sho® i ablg 4] I'he total effect of an incremental
product innovation on«fhc wi I. | nd the total effect of an
incremental product inggVatj { the y \“ erformiance is 0.220. It can be
concluded that an incremeatz : = market performance more
than on the financial perforinge.: the market performance on the

financial performance is 0.934

; 2 s Viriables of
Incremental Pﬁ:l mmince Framework
1A RS RS
ammﬂﬁtﬁumqwﬂ“é’a

An objective of testing a nested model is to increase the validity and the
robustness of the results of hypothesis testing. A researcher divides an incremental
product innovation based performance framework into 3 submodels: organization,

operational efficiency, and external environment.

A researcher tests an organization model which is a nested model within an

incremental product innovation based performance framework. The organization
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model has four exogenous constructs: vision, top management support, centralization,
and formalization. The organization model is shown in Figure 4.36 and the results are
shown in Table 4.102.

Figure 4.36
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Table 4.102
Standardized Structural Equation Parameter Estimates
and t-Value of Organization Model

Endogenous constructs
INC MP FP

Exogenous Construct
VIS
TOP
CEN
FOR
Endogenous Const
INC
MP

AN\
hvsqure= 2611 A h 0% 2 B

1.01 10.84

significant levelfat 001
** significant level at (
* significant level at 0.1.
v is a standardized parameter e -
f is a standardized f m
S ]

epous to endogenous construct

0 endogenous construct

In Table 4.102, ﬂe results show that an m’ganiz.ﬂn model has a reasonable
fit between )

- i 0.05, 2:d.f < 31,

RMSEA<(.1). ijmm ﬂmj positive impacts on
an mcremﬂnt innovati a level&of si ncé0.05 and 0.01,
RS HMAETAY e

market pcrformanne and the market performance has a positive impact on the

financial performance. The results are congruent with an incremental product

innovation based performance framework which centralization and formalization have

a positive impact on an incremental product innovation.

Next, a researcher also examines an operational efficiency model which is a

nested model within an incremental product innovation based performance
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framework. The operational efficiency model has five exogenous constructs:
predevelopment task, cross-functional integration, technological proficiency,
development speed, and launch proficiency. The operational efficiency model is
shown in Figure 4.37 and the results are shown in Table 4.103.

R
I “'Ii)
i¥ca S
wi =g, 1
rFa '-"H.I)
WFL [==-3_3
WFZ ""ﬂ,l)
WFd =5 2
W ".'I.I)

s
g
Qw'] ﬁﬂﬂ'ﬁm NW']'JWEI']Q ?)
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Table 4.103
Standardized Structural Equation Parameter Estimates
and t-Value of Operational Efficiency Model

Endogenous constructs
INC MP FP

Exogenous Construct
PRE
CRO
TEC
SPD

r’

LAU i 30 1-

B 7/;@%

Chi-square = 832.80, d.f & 4 l,hq 'tg_‘\\l 088
ﬂld-l

0.93 11.40

*** significant level at [
y is a standardized parametdf estisfiate from ¢ pous te endogenous construct

p is a standardized parameter 4 tigate "nous to endogenous construct

In Table 4.103, . [, efficiency model has a

reasonable fit between t ﬁhmatad model and the obs -1 data (p < 0.05, ¢:d.f. <

, RMSEA<D ﬁ m‘ﬂ product innovation.
An incremental %ﬂﬂgn ?] H q']ﬂlj market performance
and the market rmance has a ﬁtwe impact ﬂ- ancial rmance. The
results Mnm ﬁ ﬁ::c] ﬁjperhmmwe

model. Fur organizational efficiency model, cross-functional integration do not have

an impact on an incremental product innovation. But, for an incremental product
innovation based performance model, cross-functional integration has a positive
impact on an incremental product innovation. Therefore, a majority of the results of

hypothesis testing of a full model and a nested model are the same.
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Finally, a researcher examines an external environment model which is a
nested model within an incremental product innovation based performance model.
The external environment model has three exogenous constructs: demand uncertainty,
technological turbulence, and government agency suppori. The external environment
model is shown in Figure 4.38 and the results are shown in Table 4.104.

o.se—= DEMI
o T ez
e.av-= DEND =
1¥c3 o.40
.47 DEM3
.85 —e=  TEC] =g 33
o401 TECT1
-~ m - 31
o.3z=+= TECT2 :
- 5, gy —d- by il 1]
g.50=+= TECT3
'-\‘
ma i L]
Jaee= GOV . /
. : r . M ? .81 - [ -0, 3
a1+ GOV2 " -f-;f_—— T CRT )
' : T w2 i
o 1z-= GOV3 /_ .,I T u.la\
o w3 - 11
Jan-e= GOVY ‘
=9 o s ]
1= @A UYINUNINEINT

PMIANTUAMINYAE
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Table 4.104
Standardized Structural Equation Parameter Estimates
and t-Value of External Environment Model

Endogenous constructs
INC MP FP

‘ t i t
W/

S

Exogenous Construct
DEM

TECT
GOV

Endogenous Construct
INC
MP 0.93" 10.74

Chi-square = 308. 67, d lj 3~ (3.0 ﬂ:‘:"::h.‘k\l .078

*** significant level agl.0

* significant level at 0.1
¥ is a standardized para
[} is a standardized pars

ndogenous construct

ol8 to endogenous construct

In Table 4.10 ‘ Wil onment has a reasonable
rnhawmnthemtm@m ed datd (p < 0.05, :d.f < 3:1,
RMSEA<0.1). Demand ungertainty has a pgsitive impact on an incremental product

anovaton t o et S B-Y3 BHVI R Bkt poduct inovatin

has a positive mﬂnct on the market Performancc and the rnarket rmance has a

A U T B

increment@l product innovation based performance model which demand uncertainty

has a positive impact on an incremental product innovation.

Finally, a researcher summarizes the hypothesis testing of this study in Table
4.105 and 4.106. These tables compare the proposed hypotheses and the results of
hypothesis testing.
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Table 4.105
Summary of Hypothesis Testing of

Radical Product Innovation Based Performance Framework

Hypotheses Proposed | Results
H1: Vision has a positive impact on radical product innovation + +
H2: Top management support has a positi .on radical £ NS
product innovation \ '
H3: Centralization has a negative impac *?"""‘”“"{--' it
. : S ; NS.
innovation -
H4: Formalization has a negative NS
innovation e ’

HS5: Predevelo t task . 3 Nhrad
inm-:1~'-'aftit:::nw= ik ) //é‘\ \\\ i i

H6: Cross-functional integral n g
+ NS.
product innovation

H7: Technological proficie % o tadics
product innovation ﬂ \ N " *

H8: Development speed has a g

NS.
innovation =
ﬂ?: La1.5nch proficiency has a pos 4 "
innovation
H10: Demand uncertainty has a nega ':: N
innovation -
H11: Technological turb ! mﬁ N
product innovation : -
H12: Government agencies
product lnnnvatmnag ﬂppn kS NS.
H13: Radical pmdu% ] N N
performance
H14 Market perﬂ}rmﬂ:lcc 3

ﬂﬂ‘imumqwmaa

Note: Hqu not significant impact

+ is positive impact
- is negative impact



Table 4.06
Summary of Hypothesis Testing of

Incremental Product Innovation Based Performance Framework
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Hypotheses Proposd Results

H1: Vision has a positive impact on incremental product innovation + NS.
H2: Top management support has a pns ige impatton incremental % NS
product innovation O, )
H3: Centralization has a positive impae *1".“ 1 incréentabproduct
innovation = — ¥ i
H4: Formalization has a pusn : *' - _*-"" N N
innovation
HS5: Predevelopment task ha A \\‘“"

: . + i
product innovation ”/ / é \\ e
H6: Cross-functional integr: gl A =
incremental product innovatig \
H7: Tecl:uwlngif:al pmﬁcwncy NS. NS.
product innovation 7 2
H8: Development speed has a pgSitifc dmipa "-""'
product innovation .m ‘\ ‘ i
H9: Launch proficiency has a pos n NS
product innovation ’
H10: Demand uncertainty has no inpact s NS -
innovation ’
H11: Technological turbuléce-hasno-mmpactonncrementat -
product innovation <. : NS. N3.
H12: Government agencies SUpport has ¢ . NS
product innovation ’
HI3: Incremental produgt i -..1.. has, . .
performance E 1r
H14: Market perfun'rq’me as a ]'.lﬂSl ve lmpa on N N
perﬁ}rm-.ance /s

Note: HSQs not mgrngmt impact rJ a
+ is positive impact

- is negative impact
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4.7 Summary

This chapter presents the results of data analysis of radical and incremental
product innovation based performance framework. Preliminary data analysis is
performed to test the wvalidity of the observed variables. The reliability of

examined. Both two frameworks are relighi gind valid. Further, the findings of

hypothesis testing for radical And.inercment i #ict innovation based performance
framework are revealed. To sl the Tesults of hypothesis testing, a
researcher compares the res igls and the nested models. The

] )
AULINENINYINS
PMIANTUAMINYAE



CHAPTER V

CONCLUSIONS, DISCUSSIONS, AND
RECOMMENDATIONS

The dissertation topies H of the Impact of Product
fitehf New Pioduct™Radical and Incremental Product

Innovation™ aims to investip: 1@ sl ' external factors on radical
i\ // \\“\ strates the cause effect

and ‘mnrc?mmtal produg ‘ | ’ V. s % .

relationship between praéiu novation and firms" both market and financial
performances. The radical agll ineregicnd \:1\ \ novation based performance
frameworks reveal the“anigCedents, ';; Jical’ and incremental product
innovation), and consequeficed (magke AfEnanchl Pe ormances). A researcher
collects the data from firms that ﬁ‘"{-.v g oduct innovation in five industries.
The results of the study confifm flie thee concepts described in literature
review. The --é,;;;;a:;:;;z;;.:.:;;;:.:;::..: sroduct ippovation based performance

L7 x
frameworks are show vlﬂ' I - J
- J

Innovation Factors on Pegh

AULINENINYINS
RINNTUUNININY
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Figure 5.1
Radical Product Innovation Based Performance Framework

Organizatinal culture
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Performance of new product
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Performance
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Figure 5.2
Incremental Product Innovation Based Performance Framework

Organizational culture

| 1. Vision |

[ |

||m¢wapml

rsmm I

This chapter puﬁd conclu ...s. of the research findings.
Recommendations for acﬁdemicians and practitioners which are theoretical and

managerial mnﬂ%ﬁ% w%w{qlﬂ?w study and future

research are suggésied.

PMIAATUAMINYAE

5.1 Conclusions

The first objective of this study is to examine the impacts of twelve product
innovation factors on radical and incremental product innovation from the customer’s
perspective. These twelve factors are classified into three categories which are
organization, operation efficiency, and external environment. Organization includes
vision, top management support, centralization, and formalization. Operational
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efficiency are predevelopment task, cross-functional integration, technological
proficiency, development speed, and launch proficiency. Extemal environment are
demand uncertainty, technological proficiency, and government agency support.

The other objective of the study is to develop systematic frameworks for

radical and incremental product innovation from the customer’s perspective. Both

frameworks contain antecedents, medialgry’ dnd consequences. Antecedents are

twelve product innovation factess, Mediator ct innovation, and consequences

Product innovatio
technology, and a combins
focuses on product innoy® i
new product depends he:
1995; Voss and Voss, 2000,

perspectives: customer,
nlogy perspective. This study
stive because the success of
(Brown and Eisenhardt,

Radical and incremental i:“’ ilion based performance frameworks
are developed based om, th e-baséd

-

social capital theory, gf e
The population in this nstudy are manu@turm that have their new products in

agriculture, bmﬁ%mﬁ%qgﬂw;ﬁqﬂﬁl industrial sectors.

BIOTEC, DBD, ET1, NFI, NIA, and Siamlist database are used as a sampling frame.

A TR S T T e

reviewed by a dissertation advisor and six practitioners who are managers. A total
returned questionnaires are 392 and the response rate equals 19.6%. The analytical

the contingency theory, the
ok,

tool to simultaneously investigate the impacts among constructs on radical and
incremental product innovation based performance framework is LISREL 8.52.

SPSS 13.0 is used for testing descriptive statistic and reliability of
measurement items. LISREL 8.52 is performed for the preliminary analysis, validity
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of measurement, and the structural model. After all the analyzes are done, hypotheses
testing are performed and the results of hypothesis testing are organized into two
parts: radical and incremental product innovation based performance frameworks.

For radical product innovation based performance framework, the findings
reveal that vision (y;; = 0.23, t-value = 2.03), technological proficiency (yy = 0.42, t-
value = 3.74), launch proficiency.(ys = lue = 2.74), and demand uncertainty
(Y101 = 0.25, t-value = 3.56)k
innovation at a level of sign cal turbulence (v, = 0.15, t-
value = 1.77) has positivgifpfi duct innovation at a level of
significance 0.1. Radicals \\ 0.49, t-value = 5.82) has
significant positive impact gf § :- . el of significance 0.01 and
market performance ([igf = 0.62. - ; =r = nificant positive impact on
financial performance at d'le : - [ \

ive impacts on radical product

For incremental prod " O d performance framework, the results
show that demand uncertaml}r r-u g value = 3.28) has positive impact on
incremental pmducl ¥ ;*, a levél « e G001, Centralization (y; =
0.17, t-value = 0] =1179), and cross-functional
integration (ye1 = ﬂ.B siglﬁtanl positive impacts on
incremental product Innﬂiiﬂ[lﬂl‘l at a level %’ssgmﬁcanm 0.1. Incremental product

mb 1 X 4 i8]

perﬁ:lmmnne at ﬂlevel of mg;mﬁcancc 0.05 and market pcrﬁ:mmncc (P32 = 0.94, t-

signifi

5.2 Discussions

This study presents the systematic framework of the impacts of product
innovation factors on the performance of new products both in radical and
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incremental product innovation. The results from hypothesis testing demonstrate

many interesting points which can be discussed in details as follows.

5.2.1 Radical Product Innovation Based Performance Framework

The results from the hypothesis testing reveal that vision (H,), technological
ency @ positive impacts on radical product

OPOSe NeS€SF0r_consequences, radical product

innovation (Hy3) has a pOSHIVE dinpact um performance and market
performance (H4) has a posiv® iafpd i finaneial performance. These findings

confirm the proposed hypotleSc A \
' \\

ity"to develop radical product
innovation should focus gh b il ar jactors. For internal factors,
operational efficiency should bgh oge than Grganization because two factors
(technological proficiency and augehp i _ pperational efficiency have an
impact upon the development uf -': A iInnovation, but only one factor in
organization (vision) i ¢ fical product innovation.
In addition, technolo :h":r," ‘-if on the development of
radical product innavagn. y T entmlamand uncertainty and
technological turbulence sheuld receive more gtfention on the development of radical

product mmvauﬂ Bisk sidng %Wﬁ%@‘ﬂ p)
TRen S0/ UN AN

Vision plays an important role for developing radical product
innovation. Firms that have clear vision will help R&D and manufacturing teams to
know the way to apply technology and know-how within firms to develop radical
product.  Vision provides the guideline for staffs who are involved with the
development of radical product innovation. Vision that demonstrates the support of

resources for the development of radical product innovation is required because a
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large investment is needed in technology and production process such as equipment

and know-how for developing radical product innovation.

However, it is found that top management support (Hz) does not have
an impact on radical product innovation. The explanation is that top managers may

only suggest an opinion or strategy for ne

product development, but they may not

support other resources for dev gducts (Brentani and Kleinschmidt
2004). Moreover, developing radical product funCyation, new and various ideas from
several departments and ' > some conflicts between top
management and develop - Aanager may avoid these problems by

postponing or canceling t : 3 dical ‘product deviated from current

product.

For centraligati is t have an impact on radical
' at new ideas for developing
new product to meet custo 1y come, from development teams who are

closer with customers than top ma

ma Valuable information for developing

jer and Prugl, 2008). So,
top management may Acgept the ideas and r,, levelopment team to be

the way for the develnp%nt C € Lha top management assigns
the working process to the ﬁevelnpmmt team B developing radical product.

ﬂumwﬂmwmn‘a‘

éfinding shows that formahzatmn (H4) does not have an impact on

-~ JM?{I U N i
believed that innovation

(Damanpour, 1991; Jaworski and Kohli, 1993). It was because formalization might

limit the new ideas of a development team. However, well designed rules and

radical new products u ay!

regulations may make staffs to feel unity and cooperation among departments. Well
designed regulations encourage staffs to work together and support and sacrifice to
other staffs. These may be a positive attitude for bureaucratic and contribute of
formalization (Alder and Borys, 1996). Besides, codification efforts of new ideas
from internal organization (staffs) and external stimuli (customers, competitors,



203

technological changes, etc.) in written rules and regulations might help firm to

disseminate these new ideas to develop radical product innovation.
e Opera Efficienc

Technological proficiency, is

product innovation. New prod ‘x\f\ u$_gfunctions, and benefits that meet
n elheloby such as R&D, know-how,
elSpméet proeess.  So, the development of

an important factor for developing radical

customer needed require profigiencies

engineering, and manufactUfing i e
radical product innovation t

/ perior beriefits than existing products in the
market needs technological j -/; \

Launch proT: eveloping radical product
innovation because produgls

(Garcia and Calantone, 2002).

16 not count as “innovation”
| sh strategy (segmentation, target,
and positioning) and launch ta jEketng elps firm’s new products superior

than current products. 'I'I'lese f' m aficiency in launching new product

can select appropriate war e / an aix to fit with the radical

|
psEantial for successful of

5
54 40 ARG ) s o s o

radical product ifflovation. The phl?hiﬂ explanatmn for cuntradictmg result from

TAY0IOmMa N
The pmj planning may justed, changed mtervened aschmging

product concept or product screening process because of changing customer

product innovation. TIErel
radical product innovati@

preferences during the development of a new product. Firms must adjust tasks to
match with current situation rather than to match with past situation. These changes
make the difference between predevelopment tasks and actual tasks for the
development of radical product innovation (Salomo, Weise, and Gemiinden, 2007).
Therefore, predevelopment task may not influence the successful rate of radical
product innovation if predevelopment tasks are different from actual tasks.
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For an insignificant impact of cross-functional integration (Hg) on
radical product innovation, the explanation is the extent to which varieties of
perspectives and opinion on the customer needed of staffs from several departments in
a developing team may mismatch. Each department has own objectives and
perspectives which can shape different opinions, ideas, and perspective of staffs

within department. As such, mismatch or di t of opinions and ideas among

staffs, such as new product attributes, wil unsuccessful of developing radical
products. In addition. frequelNNESON 3 tfs in developing team may lead
to unsuccessful developmentof tadical i _ ise developing teams can not
conclude what new product atieib s hey should de velop (Troy, Hirunyawipada, and
Paswan, 2008).

_ gnificant impact on radical
pmduc[ innovation. Thedlagsible ¢ .' I. or disagreement between Pfﬂpﬂsﬁi
hypothesis and the finding

detriment new product innovati

slow development speed can
1996). Firms that define too

short the development time for g ‘ al product can generate pressure to

the development staffy , stafls i 4
product which it canl TAKE ErTOF and Mis 3f dew products. On the
contrary, too long the developmen _ AT ncﬂpmduct of firms. New
products of firms will encguater a prohlem roduct obsolete from replacing new

i o A A Y Y 3 e e

or inferior than cofidpetitor’s products i in the eye nfcustomers
AMRINIHINIINYAY

The results show that demand uncertainty and technological turbulence
have a positive impact on the radical product innovation. These results are

peed in developing new

contradiction with the proposed hypotheses. Proposed hypotheses state that demand
uncertainty and technological turbulence have a negative impact on radical product
innovation. The explanations of these results are as follows.
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Demand uncertainty (Hjo) is found to have a positive impact on radical
product innovation, but this finding opposes with proposed hypothesis. The
alternative explanation of this contradicted result is the extent to which firms are
stimulated or pressured to develop new products for their survival in the market.
Rapid change in customer needs is the major factor that pressure and stimulate firms
stomer needed.  So, firms will develop radical
products to serve the changing need of dustgru€rs that benefits or attributes of radical

to develop new product to serve the

product are not found from curfeat proc

For techno
impact on radical product gt
Although the success of

ig also found to have a positive
" sed a proposed hypothesis.
serior benefit serving the needs
\ -

of customers rather ogy within products to
customers. Latest tec

know or see these benefits Befi

ustomers that they do not
> new technologies to be the

features or attribute within rad

For governn “agency support ' 't found an impact on
radical product innovaffa hi s ¢ ‘praposed hypothesis. The

plausible explanation rr@ll be
agency. This argument Mwas supported b ¥ report of International Institute for

Management Dﬁdﬁuﬁ Wnﬁeﬂﬁjw ’Q.ﬂ %rcaled that scientific

and technologicallinfrastructure rani:lg;g of Thalland are ranked tr.} 37" and 43" in

R R e

Table 4.803 responden government agency
support lower than 3 (disagree). For example, respondents rate the degree of

C iv%uppun from government

government agency to give technological support to the company for use in new
product development equal 2.95. The results in Table 4.80 are congruent with the
study of IMD.
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¢ Consequences: Market and Financial Performances

The results show the effect of radical product innovation on market
performance. New product attributes and benefits from a customer perspective can
gain the advantage of differentiation over competitors. Product advantages that have

superior in benefits, attributes, quality, and functions than current products will

increase market performance of fi \\' . "i q :,.- grt. increasing of market performance
; "x
will increase financial performanee _ irms duela® revenue, profit, and ROI. This

result will stimulate firms 16 Mndvale ragical product innovation so that firms can

sustain their business in the lon#™;

5.2.2 Incremental Pgodutr fimvyvation Based Pecformance Framework

The findings of hgpoificis ¢ & antecedents demonstrate that
centralization (Hs), formaligiti iid €ross-filnctional integration (Hg) have a
positive impact on incre : = ion,” which these findings support
proposed hypotheses.  For ;., Foica pficiency (H;) and technological
turbulence (Hyy), the s v that. ook 0 iCic and technological
turbulence do not ha 1)(__— ncrel A ,‘" ovation. These results

consist with proposed h)ﬂlhm . m

o 4 44 YT B o s

impact on markét! performance and market p-crforrn.ance (His) has a positively

RN BIIMN TN AT

Academicians or managers who have responsibility to develop incremental
product innovation should focus on both internal and external factors. For internal
factors, organization should be focused more than operational efficiency because two
factors (centralization and formalization) in organization have an impact on the
development of incremental product innovation, but only one factor in operational

efficiency (cross-functional integration) has an impact on the development of
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incrémental product innovation. For external environment, demand uncertainty should
be focused on the development of incremental product innovation. Discussions of the

findings are as follows.

* Organization

Centralization and a pnsiiive impact on incremental
product innovation ‘ ; iﬂects to incremental product
mnovation. Incremental p EVEloped from existing product.
Small changes in attribute improvements-from current product are the

characteristics of developidt dngrémnental " prad vmmn Successful of
' to the market before
S (Jansen, Van Den Bosch,

gent level will increase the

incremental product inn

new products of firms apé®
and Volberda, 2006).
effectiveness of developing
speed of decision-making &
products.

ion because it increases the

guideline for developing new

ol -
For forfid pEoduct innovation involves

with the use of existing @lting oh VES wi@ improving attributes from
current products. Formalization can increase the efficiency of developing incremental

s o ) ) I RRIS] e

reduce variation Of working process which staffs can follow th-e rules and

TR WIANN I UANINYAY

Nevertheless, opposing with hypothesis, vision (H;) does not have an
impact on incremental product innovation. The explanation is that incremental
product is modified from current products, as it already has a clear vision how to
modify. Resources for developing incremental product, such as production process,
material, or staffs, may be the same with current job. So, vision that demonstrates

supporting resources for the development of incremental product may not need.
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Top management support (Hz) does not have an impact on incremental
product innovation. The explanation could be that improving or developing existing
product may not require supporting from top management because extra resources
may not be required for developing incremental product. Also, the development of
incremental product may use existing resources. Suggestions or stimulations from top

management may not essential as development teams already know how to improve

they reveal that support withir e

of incremental product not

¢ Operational &

/ ¥
Cross- jor #: u. -u on incremental product
innovation. The benefit J6f £ogperafin rf in -‘ - oment team from various
departments (such as R&I wifactuping \» Keting, finance, and other
departments) is sharing infornga ideas. ;
developing new product. Infu forand Opinion that are exchanged within

v- ,.-"i‘ﬁqr"
o de ng ta ymovation are based on

solving for best practice in

development staffs

current products. Wi ‘h. wreonflicts or disagreement
because ideas and opmxﬁ are o Oom eﬁling product. Therefore,
exchanging information aanskllls that are usil.'yl for developing incremental product

innovation can rﬂ%@u‘ﬁeﬂ;ﬂﬁ, W@Qcﬂﬁmﬂ time, shrink of

cost of developme@l and increase the -:?pﬂrtumty to develop new pmdur.:t to meet the

SRIANN I UANINYAY

Technological proficiency does not have an impact on incremental
product innovation. This finding is congruence with the proposed hypothesis. The
reason is the extent to which incremental product innovation has minor changes in
product benefits or attributes. Technological proficiency in the product process such
as R&D and manufacturing process may not be required for developing such

products.
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For, predevelopment task (Hs), it is not found an impact on
incremental product innovation. The plausible explanation is the extent to which
incremental product innovation is continuously developed from existing products.
Firms may not require predevelopment task because processes of improving existing
products may not change present processes or change patterns of current products.

For example, including new benefits attributes for existing products may not need to

test a product concept or not n )
an impact on incremental
product innovation. The exg lupmmt speed is a major
factor for a success of the de¥ei B u—::t innovation. Firms try
to develop incremental produé A e ffom a problem of product
obsolete. Because infommatj LimafBet s pegessary, fordeveloping new product,
firms will exchange informuati ! ather than firms’ customers to
increase speed of the devglop eﬁ‘% eloping new products increase
because firms and distributgs celiaborate itify and resolve problems of
developing new product {Fang, lh. %} Ho '.-‘ increasing speed of developing new

27 J"'r"”‘*" r,

product can reduce a-syce W P grmation sharing between

firms and their customgrs is scar amich attention to increase

development speed. Firﬁ may ation t%ﬂpmv& existing products.
Hence, the combination nfpusnwe and ne ive effects of development speed may

s m o441 wﬂdﬁw AR s o

incremental produigt

RI237) IHAMANBY.. ...

product innovation. The explanation for the opposed finding could be that launch

proficiency, such as ability to define appropriate target market and advertising, may
not required for an incremental product innovation. Incremental product is developed
from existing products, so customers can perceive additional benefits of new products
without advertising or other information from firms. Further, the objective of
developing incremental product innovation is to server the needs of current market
(Banbury and Mitchell, 1995). Firms may not take an effort with launching activities
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for incremental product innovation in the current market because customer can

perceive benefits of new products that based on existing products.

« External Environment

Technological turbulence not have an impact on incremental
product innovation which this finding i t with proposed hypothesis. The
objective of firms to introdiee ¢ - innovation is to maintain

et do not change their
d Spreng, 1996). Adding
some benefits or attributes defived | . ech lthm new product may not
match with customer pre : - led from customers in current
market.

However, th inty (Hjg) on incremental
product innovation is contra ; '. The explanation deviated
from proposed hypothesis mlght - that the midin_market of incremental product is

ﬂ'. =

stable market or existirig, m gesin customer preferences.

Nevertheless, firms .?1:-,;;- “consider these cl fifihs use these changes to
be a guideline to develulﬁew pro o de@nd of customers in stable
market. The benefits Gfﬁr[ps hat have mntuwusl}r improved their existing products

e o G845 AT e o o

financial performafites, and increasing éhﬂir sumval rate in the currem market.

AININIAI DU Y e

mcrmm-ntal product innovation. The explanation is similar with the result in radical
product innovation based performance framework. Another explanation is a lack of
incentive to receive a major support of firms that do not have new creations (Stuart,
Hoang, and Hybels, 1999). In the eye of government agency, firms that developing
incremental product lack motivation to support necessary resources because these
firms do not have newly creative products introducing to the market. Further, the
results in Table 4.81 show that low govermnment agency support in the eyes of
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respondents who develop incremental product comparing with respondents who
develop radical product innovation. For example, respondents, who develop radical
product, average rate financial support for the firms developing new product from
government agency (GOV4) equal 2.50. But respondents, who develop incremental
product, average rate financial support for the firms developing new product from
government agency equal 2.06.

[

L.pro duct innovation increases
uct mnovation has minor

changes in benefits anc roducts, it still has product
advantage.  Therefore” ig€radntal  préduet’ mnoyation will improve market
performance because praoduct . competitors increase firms’
performance.  Moreover, Ji mance will increase financial
performance of firms. This

product innovation so that ﬁrms - ‘

firms to innovate incremental
¢ long run.

\ JhJthis study. A result of
testing mean diff'erencg amorg y for %h construct is shown in
Chapter 4. From Table 4, b here are six cogstructs (VIS, TOP, PRE, TECT, GOV,

o 10 i YA B o .

researcher investiffates the effect of l}'p-c of m«iustr:,,r in more detm[ for each type of

product w«ﬂr § ﬂdﬁm :g; @bﬂm construct
(GOV) that have ditference among industries. same way, for

incremental product innovation, there is only one construct (INC) that have a mean

difference among industries.

Other variables (firm's income, firm size, and firm age) do not have
impact on a radical and incremental product innovation. The results are shown in
Table 4.10 up to Table 4.18. For radical product innovation, all constructs have an
equality of means among groups of firm age. One construct (MP) has mean
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difference among groups of firm’s income. One construct (CRO) has mean difference
among groups of firm size. Likewise, for incremental product innovation, all
constructs have an equality of means among groups of firm’s income. Only one
construct (INC) has a mean difference among groups of firm size. Five constructs
(VIS, PRE, SPD, DEM, and INC) have mean difference among groups of firm age.

In summary, a majority of constructs in this study do not have an impact on these

three variables. So, these variables as control variables into radical

ce framework to reduce a

ar alyze the impact of each
ample size for stable solution
2000) and explanatory
Veston and Gore Jr. (2006)
2 200. Hence, sample size of
k (204 samples) is considered

construct in the propo
(Hair et al., 2006), ges
power (MacCallum, Browdie, #
suggest that a minimum sar

radical product innovation ba
adequately enough.

Howev "Product innovation based
performance ﬁ'amewnr@izz samp srovide @table solution and low
statistical power to test h ts in this el Boomsma and Hoogland (2001)

e o <G Y84 3 e o

nonconvergence #fid improper snlutmén Hnwcw:r incremental pmdum innovation

based pew W The reasons
are that the rﬁﬂﬂw Ed?;ﬂ?ﬂ‘ 0 mmmﬁlrﬂ:ﬁnm;ﬂvaimn based

performance framework are convergence. Also, variances of all observed variables of
incremental product innovation based performance framework are positive. Further,
problems of nonconvergence and improper solution are not occurred in this model
because of reliability and validity of measurement model (Boomsma and Hoogland,
2001). In addition, Boomsma (1987) reveals that maximum likelihood estimation
with LISREL is robust if sample size is greater than 100. Therefore, the results of
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incremental product innovation based performance framework are reliable and valid.

Nevertheless, interpreting the results must be done with caution.

5.3 Theoretical Contributions

The empirical results of "'In the understanding how the product
W

innovation factors impact or“a. pro 3‘ uct ififo¥iien and the impact of a product

innovation on the perforn@nee 6 firmsTon e €oMteXt of radical and incremental

product innovation from theeets

/ er perspe e major contributions for

marketing literature are discusSeg
The systematic 4 :& ;, \\\ iuct innovation from the
customer perspective can J€ abt: Studies proposed models and
frameworks to explain the i#np; , Inno \ on factors on a radical product
- 1ORT o amd Parry, 1997; Zhou, Yim, and

cremental product innovation from
ind and Mahajan, 1997),
Hence, this study ;rﬁ r,il explain the impact of
antecedents, mediator, Ed cons ad u:.al@nd incremental from the
customer perspective. F‘mhcr this study a gap of shortage literature of

incremental pmﬁ:‘lﬂl%w W ﬂﬁ that antecedents of

radical product ifimovation based pcrfnmmncc ﬁ-amcwark are wsmn technological

e AN T
Ccntran 1on, cross-functio I:gﬁm’;n. and uncertainty

are antecedents of incremental product innovation based performance framework.

innovation (Cooper and Klein§chy
David, 2005), but a systematic fraif
the customer perspectivg

For consequences, market and financial performance are consequences of both radical

an incremental product innovation based performance framework.

Past studies concentrated on specific product innovations factors that impacted
on product innovation. For example, Lynn and Akgiin (2001) investigated the effect

of vision on product innovation. Relationships between centralization and product
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innovation and between formalization and product innovation were explored by
Jansen, Van Den Bosch, and Volberda (2006). Olson et al. (2001) examined the
relationship between cross-functional integration among departments and product
innovation. This study, therefore, combines product innovation factors for developing
new product from the customer perspective as much as possible in radical and

incremental product innovation based performance frameworks. These factors were

The impact of ProduCt Angon: ' Stors onsproduct innovation from the
customer perspective that'hag'ngl Bee I pirically tes! -:\ fore in the past would be
understood.  In knowlgllge a JHESEs
predevelopment task, launcii' p ﬂ%
investigated previously. In cg b‘.il st T

radical product innovation,
t agency support were not
W task, technological proficiency,

launch proficiency, demand unce : T blogical turbulence, and government

e r"r _}:_

agency support were npt st “ for 1 al product innovation. The
A

empirical results of th w—- y uncover the i e factors on radical and

incremental product innavation. m

R A e

theory, contingefidy theory, social capltai thmr}', and mncept of competitive

NI Py 1au 1

depended on what type of product innovation. The findings of this study provide a

strong support RBV theory that internal resources are required for developing new
products. Necessary resources for developing radical product innovation are vision,
technological proficiency, and launch proficiency, but centralization, formalization,
and cross-functional integration are resources required for developing incremental
product innovation. The different resources for developing radical and incremental

product innovation were congruent noted by Veryzer (1998). This study indicates
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that RBV can be applied in emerging market such as Thailand and China (Atuahene-
Gima, 2005). Previous product innovation literature suggested that RBV could be
applied in developed countries especially in US (Li and Calantone, 1998) and Europe
(Kleinschmidt, de Brentani, and Salomo, 2007). In addition, RBV was also applied in
developed countries in Asia (Lee, Lee, and Pennings, 2001). Thus, the findings

demonstrate consistency of applicati f RBV across emerging markets and

developed countries.

©

Contingency theo 5 theé #kternal environment on the

success of the developmen Varadarajan, and Zeithaml,

1988). The results confirng Ngeney Hhieo E mmnmem has an impact

on product innovation espgéiall movation. Understanding the

impact of external envi priate firms’ strategies to
cope with turbulences frof ogtsife fimis (e pkiiy and Covin, 1997). These

turbulences can either d: of firms in developing new

product.

The results, e o mot stppo gapital theory. A possible
explanation for the deyTation | theory n il located in Thailand lack
of government agency sgpurt or the of n roduct. This argument is

supported by several indicators. For instancegscientific infrastructure in Thailand was

ranked to 37" ﬁnu:ﬁp@rﬁﬁ W‘gﬁw m ﬂs@:m:}g Thailand was

ranked to 43" ifllechnological mﬁ'ﬂséructurc {IMD 2008). Although government

N T
located in d'hai cooperation between private ublic sectors € a success to

the development of new product in developed countries. For example, Kleyn, Kitney,
and Atun (2007) revealed that partnership between firm and university could increase
the successful rate of developing new product. Therefore, social capital theory might
be supported if these frameworks are investigated in developed countries or in
industrial sectors that government agency have fully supported for the development of

new products.
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The concept of competitive advantage is strongly supported in this study. The
results show that new products, which sending superior benefits to firms' customers,
increase market and financial performance of firms. Porter (1985) suggested that
product differentiation was one of the sources of competitive advantage. Firms,
which had competitive advantage over competitors, could enjoy benefits from their
advantage, such as market and financial performances (Day and Wensley, 1988).

developed to fit with t aStruCig fin ordet o differentiate characteristics of radical
and incremental produg atign, this §tudy’ ovcréomes the problems of poorly
defined constructs whi .. ity and 'val ity of results (MacKenzie,
2003). A researcher designgthé ncasurcment ilemsigo fit with characteristics of each
type of product innovation. of
and valid.

udy, consequently, are more reliable

—_—

5.4 Managerial Cﬂulr@ﬂﬂf m
U 8 4 o e

benefits from the #ésults of this study ? follows.
o/

QR0 IMNAIINYINY., .. o

limited resources to success in developing new products if firms can identify factors
in developing new products for each type of product innovation from the customer
perspective. Additionally, firms can reduce using resources in unnecessary factors for
developing new product which it has effect on performance of new product, such as
revenue and profit. Radical and incremental product innovation based performance
frameworks provide managers how to utilize resources within firms according to
firms” strategies.
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Further, managers can define the appropriate strategy to fit with resources
within firms. For example, it may be hard for small and medium firms or new firms
to develop radical product innovation because it requires large and superior resources
which these firms lack of these resources. Developing incremental product may be
suitable strategy for these firms, as firms concentrate to invest resources only in
centralization, formalization, and ms? ctional integration. On the other hand,

firms dﬂslmd to develop radical ocus on the investment in vision,
tachnnlug:cal pmﬁmency. and - launge O Herty In addition, managers must
concern external i h a8 @naiﬁty and technological
proficiency. Demand uncegiaf s5/ap ‘impact ‘ei, both radical and incremental
product innovation, but i n impact only on radical

firms. Increasing of perfofmagees otivates \ levelop new products. This

Specially, small and rrﬁium il whi@ desire to survive in the
market, must continuously Kmvesi the:lr so that they can develop new

product to dlfﬁ:ﬁlﬁ %W% W\ﬁﬁ}:f}cﬁ)mnﬁ in the long
5] W1 ﬁNﬂﬁfU URIANYIRY

5.5 Lmim!wns

Although there are a number of important findings, this study has a few

limitations which are described as follows:

Firstly, the data collection in this study has been conducted in only five
industrial sectors (agriculture, biotechnological, energy, food, and pharmaceutical
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sectors). Consequently, generalizability the results beyond the scope of this study
cannot be made.

Secondly, this study encounters a low response rate (approximately 20%).
Even though, a researcher had tried to increase the response rate as much as possible
for reliability and validlidity of the findi
rate are made by using telephone

Various methods for increasing response

%}md of a researcher.
Thirdly, in practice ' e a m:wcts. It is hard to find firms

which have only one produg / ‘ \\\ carche focuses on a product of
x.. 7 hmlted for radical product

firms that have the highest |
.4 cd with firms developing

innovation because samiples/

either radical product orsfidigal an '.n_.-] E\i\\

5.6 Future Research

Future researchysh oadical and incremental
: giis, Prabhu, and Chandy,
2009). Firms and mge.agm will i a prguct innovation in the eyes
of customer. The l:tmp e defined pm innovation from the researchers’

i 184 VNP6 e

(Govindarajan anfl! Kopalle, 2006) hi? did not deﬁnc product lnnnvamn from the

RRTRNN I UAIINYA Y

The survey is conducted with firms located in Thailand in five industries
sectors: agriculture, biotechnological, energy, food, and pharmaceutical. Therefore,
the generalizability of radical and incremental product innovation based performance
framework may be limited. So, survey in different industrial sectors for future
research is required to expand the usefulness of these findings.

product innovation
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Most previous innovation literature took place in developed countries, but this
study is done in a developing country. Can radical and incremental product
mnovation based performance framework developed in a developing country be
applied in developed countries? Future research may examine the application of
radical and incremental product innovation based performance framework in a

developed country so that the study can increase generalizability of the findings.

A& ions on market and financial

performance, it takes a long"Hme e Captire (Chandy and Tellis, 1998).
A longitudinal study may be {Captyre these" acts in future study to increase
the explanatory power. Sufifddingl tesearch also helps to understand the

Which one perfogis radical and incremental
product innovation? This giies sated in future research because
firms can decide what type ey Should develop for the highest
performance of firms.  Classigisreosli £ rances (market and financial
performance) for analygi g e effect of radical and

incremental product ingGvat

Iﬂ
MR ﬂ‘lJEl’J“lelﬁWEl']ﬂ‘i

magﬂﬂmmz A

both radical and incremental product innovation based performance framework are
discussed. Theoretical and managerial contributions for academics and practitioners
are revealed. Finally, a researcher recognizes the limitations of the study and suggests

different issues in product innovation for future research.
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QUESTIONNAIRE (ENGLISH VERSION)

The Empirical Study of the Impact of Product Innovation Factors on the Performance of New
Products: Radical and Incremental Product Innovation

Part 1 General information

1. Name of the person filling in the

2. Company

3. Position

4. Estimated number of employg

5. Year of establishment of the gbmpan

6. Approximately your companyffevafiue in2bbd- </ Million bath

IFproved nrodiCi Fovm LN o

(1%

8. [fyﬂurmswer“yeu"inq&m? the quantity
in the market is (s) v

—ﬂﬂmﬁﬂmwmﬂ (i N

9. The new product that is developed or m;érnvedthai}rnu

- %rmmmwwaﬂm EI z

10. How do you perceive '

or the type{smf new products available for sales

ket ”. Please mark your opinion in the scale given

below. The scale is divided into 6 intervals from *1 = least different and 6 = most different”

1 2 3 4 5 6




If you mark in scale “1 or 2 or 3" Please only answer the question in part “2 gnd 3"

If you mark in scale *4 or 5 or 6" Please only answer the question in part “2 and 4"

Part 2: Attitude

21 How much do you think the new product has achieved the following purposes?

4. Customers” acceplance of the new product meets
5. Customers” satisfaction with the new product g

6. New product’s ability to gain market share mee(gf
7. Increased number of customers after the lauf

2.2 How do you perceive the visions af your ¢

¥ 4"., ‘
I. Clear vision about the characteristics of the new productic e -
T .l“' AT

2. Clear understanding of the needs of the targeted flers~ =

3. All related departments shared the same DS vitwestuoi-tin-ie -,k,m‘“’“ﬁ*ﬁ"‘“mf?

4. Clear and consistent policies towards the gost of th “ﬁ
!

distribution of the product in the market.

io the

Extremely
o

Agree
2 3 4 5 6 7
2 34 5 06 7
2 3 4 5 6 7
2 3 4 5 6 7
2 3 4 5 6 7
2 345 6 17
2 3 4 5 6 7

Extremely
—

Agree

(¥ ]
wd
-
L
=4
=

Mmm,wmﬂwsgwﬁwm o il Bty

e AGGRSRIN TN A

2. Guidance for the new prodget development approach.

3. Consistent encouragement of employees to present constructive idea about new product development

2.4 How do you perceive distribution of power within the company?

1. Middle and lower-level managers have freedom within their boundary of responsibility.

2. Middle and lower-level managers have freedom in their decisions within their boundary of responsibility.

3. Problems occurring during product development are fixed according to supervisory steps within the

boundary of responsibility.

Least

Agree
1
1

Agree
2 3 4 5 6 7
2 3 4 5 6 7
2 3 4 5 6 7
Extremely
B
Agree
2 3 4 5 6 7

2 3 45 6 7

2 3 4% 6 17
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2.5 How do you perceive management within you company? Least Extremely
Agree 7 Agree

1. Responsibilities of each employee have been-clearly assigned. 1 2 3 4 5 6 7

2. Company has clearly assigned the line of work for employees. 1 2 3 4 5 6 17

3. Documents are made in writing for communications between departments. 1 2 3 4 5 67

2.6 Prior to new product development, have your company ptcecdedwith the following tasks?  Least Extremely
_:_ ) Agree T Agree
1. Initial assessment of the demand in the markel - 1 23 4567
1|uiria|asmmmabuuwhuhumwpmdu' Magampany’s policies. 1 234567
3. Evaluated product concept is used in the compaggf®® b /7 \ 1 234567
4, Initial assessment of machinery and techndlogy g /-/ 7 1 2 3 4 5 67

i l , DCCT] RS e | Wbl 1 i tivﬂi.l’td

5. Duties and responsibilities for new producid
employees.
6. Budget is allocated for new product develop g
7. Consideration is given towards the design and " eristie

2.7 How do you perceive coordination between d 5 units within the company? Least Extremely
—_—

L~ \ Apres Agree
I. All departments cooperated well with nekufin ) 1 23 456 7
2. Problems occurring during new product deg:vmnm cquently distussed betwee '” ments, 1 2 3 45 67
3. Decisions during new product development préggamme are jointly madg between all departments. 1 23 4 5 6 7

2.8 How do you perceive the Extremely

SREANGNBNEINS,, .
e SAARDIUNRVINYNNY T, L 7,

2. Model or sample of the product is created for testing purposes prior lo product launch into the market. 1 2 3 4 5 67
3. Good quality control in the production process, 1 2 3 4 5 6 7



2.9 How do you perceive your company's speed of new product development?

|. The company is able 1o develop new product in shorter period of time compared with product development

in the past.

2. The company is able 1o develop new product in shorter period of time compared with product development

from similar competitors.

3. The company is satisfied with the present speed of new p

L -
2.10 How do you perceive your company’s capab e product into the market?

1. Budget is allocated for new product launch.
2. Target customers are appropriate for the new p
3. New product is appropriately positioned i
4. Pricing strategy is appropriate for the new
5. Distribution strategy is appropriate for the

6. Promation strategy is appropriate for the new p

2.11 How do you perceive the changes in

1. Customers always look for new product
2. The new product meets the demand of ne?

3. New customers and existing customers haves ﬂ‘urmt requirements for the new product™

z:zHuw#mmmm’%‘g}%H‘ﬂgrw e1N7
L Tn:hn-fnlngy wllhlnhm?mﬁﬁ r] ’J w EI r] a E]

2. Changing technology

3. Changing technology in the industry has created a vast number of innovative ideas for new products within

the company.

LD D D o

2
2

2

254

Extremely

Agree

3 4 5 67

J 4 5 6 7

3 4567

Extremely

Agrec

ad b e L L L
O R Y VI 4

A LA LA WA WA LA
B & Sn B BN BN
e I D I S N |

Extremely
o

Agree
34 56 7
3 4 5 6 7
3 45 67
Extremely
-
Agree
3 4567
3 4 5 6 7

3 4 5 617



2.13 Haw do you perceive the support from the government agency fo your company? Least
Agree
1. Government agencies provide the company with useful information for new product development. I 2
2. Government agencies give technological support 1o the company for use in new product development. 1 2
3. Government agencies give the company management counseling for new product development. 1 2
4. Government agencies support the company financially or they § of financial suppon for the (3
company for new product development.
5. Government agencies give tax incentives to the 1 2
Part 3: for respondent who an ;‘f‘{
How do you perceive your company's i Least
Agree
1. Mew product is slightly improved compared cafnpetit g G ITHETS. 1
2. Benefits gained from new product changes only glig : : 1 2
3. New product is an improved version that matches | ‘ﬁr e of fers better than the existing
product.
L 5—_?
Part 4: for respondent wh t“: W ‘é’“ﬂ
[H Least

How do you perceive your company's new ‘pmducl?

el MEAN NI NENT
s inenay

End of questions

Thank you for your cooperation

Mpr. Danupol Hoonsopon

JDBA student, Chulalongkorn University

Tel. Fax. E-mail:
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Extremely
Agree
3 4 5 6

=~

Extremely

Agree
3 4 5 6 7

14 35 67

3 4 5 6 7

Extremely

Agree
3 4 5 6 7

J 4 5 6 7
3 4 5 6 7



256

RADICAL PRODUCT
MANCE FRAMEWORK

LISREL’S SOURL .."Z-".': ‘
INNOVATION 3 A ;f;;’:l IJ..

AULINENINYINS
ARIAATAUUNINGIAY



257

LISREL ’S SOURCE CODE OF RADICAL PRODUCT
INNOVATION BASED PERFORMANCE FRAMEWORK

Tl
DA NI=50 NO=204 NG=1 MA=CM
LA

RADI RAD2 FP1 FP2Z FP3 MP1 MP3 dMP4 _
VIS1 VIS2 VIS3 VIS4 TOP]1 TOP2 O -1= fFS EN3 FORI1 FOR2 FOR3
PRE2 PRE3 PRE4 PRES CRO1 CRO2 \ O3 7 i
SPDI1 SPD2 SPD3 LAUI LA 3

DEM2 DEM3 TECT2 TEC

KM

1

T2 1

305 192

287 186

292 189

378 218

A04 284

A17 359

526 A42 |

507 396 747 1

453 360 598 634 1

A24 371 689 654 733 ]

A49 358 520 502 473 A67
1

433 381 493 540 437 A58
813 '

348 277 207 45 AR3 A99 A87
614 .6'.-'

345 263 26 ll 399 384 442 A20
551 533 556

320 210 204 3 252 .24'] 354 .51 465 435
507

400 97 5 % ﬁ j wﬂq ﬂ %ﬂ' 72 500 A56
A91

A03 323 235 .255 a7 215 A48 545

ngﬁ ﬁq @1 -giy S ﬁ Be)" 2 gz

338 168 209 d13 212 201 278 262 340
353 333 Al4 378 376 625 664 I

A72 354 120 .I 33 d69 207 224 238 468 422 473 525
396 430 391 370 368 403 452 493 323 1

365 334 190 164 185 252 245 213 332 339 453 494
281 28] 322 421 409 462 510 550 515 634 1

38 325 202 215 210 210 200 245 373 316 446 367
485 38] 389 495 483 541 568 541 S19 433 499
1

A33 299 243 183 286  .I83 209 353 399 340 405 426
574 473 447 464 430 472 485 4B0 489 426 460
656 1



A24

399

336

370

398

A52

507

477

516

519

A41

564

519

525

523

480

314
.555
569
397
A98
A98
336
475
512
352
351
583
374
496
667
A67
345
482
458
424

508

431
493
506
333
A87
A62
295
A53
365

A28
A91

758
329
A36
A27
407
405
A34

3

A45
518
374
384
A24
554
433
A47

A58
386
337

227
S17
.603
.242
.508
509
277
A53
473
226
304
.533

430

725
200
237
510
235
392

255
A80
526

298
414
420

310
A57
AR7

318
A25

.51]
53
403
A09
510
591
422
435

T 414
450
A17
311

222

.591

395-"

Lk

459

Wﬁﬂﬁﬂ

A37
A86
633
All
462

493
597

348
457
490

573
351
397

338

370

am

$03

.206
ST8

250
591

249
584

a7

pAEY A

338
A58
809
442

357
449
J18
A

399
460
648
490

328

30?

1

359
320
A10
B11
A08
331
A48
724
365
307

67
447

410
380
420
l

AR3
323
410
TJ13
AR5
319

A26

431
A38
388

427
A30
A07

449

Al9

"‘:.
g

453
525

387
528

383
.585

385 ﬁ 417

472

INENTTS

?’i’hm

512
A32

S79
494

400

549
AB7

397

509
509

394

362
AR4

382
A97

21
All

34
410

369
366

419
390
I

410
390
650
501
A72
555
516
330
474

519
357
.507

418
570
524

577

528
416
524

AS55

AS5T

495
493

532
567

A50

517
A66

397
ABD

450
593

371
A24

A47
530

A52
488

AT78
A33
AR2

349
452

534
433
403
493

541
.530

603

508

A76
582

519
380
563
502
502

487
All

258
A30
365

375

493
424
431
538

422
457

478
484
399

578
429

.590
'?52
575
01
A54
A98
490
615
A38
578
589
445
569
575
382
560

490

A95

.536
A4



404

282

354

295

125

071

035

001
003

M6

sD

1.157
1.297
1.301
1.328
1.381
1.192
1.386
1.320
1.211
1.188
1.213
1.260
L1198
1.154
1.212
1129
1.167

368
A06
336
274

.239
.253
221

211

176

216
220
A7
.287

382

211

127

199

373
1

86
104

081

146

.246

038

030

059

166

.269

-007

082

012

112

209

025

-042
024

A52
A09
267
350
238
323
236
214
241
228
257
180
271
328
169
JORE
188
229

051
056
125
143
1

078

-018

075
.083
.B82
043
011

.usj .-h%
v ) ‘1

061
.B40

- 158
-076
-.003

433 440 485 422 418 470
649 622 680 635 (788 1

320 329 216 263 325 296
295 276 244 28] 180  .I88
JA35 338 262 215 .91 A21
209 318 335 315 305 277
247 265 152 202 393 089
47 0 177 189 177 258 253
208 280 197 .le6 203 058
167
186
.268
237
A6
106
266
208
274

.189
181
A15
191

12
133
103

Vv s i _ i
55 F.08F {-‘i!l- : 152
l ] i g
008 045750204 : 081
110 |zs

’[ 7 150 7 -.083| 016
s -0 0 104 -019% 011
-052 100

514

328
149
.243

18
185
114
408
182
283
279
09
132
310
.205
A71

166
099
130
044

077
.089
064
062

{050
023
039
055

-.001
036
-016

o @um i ﬂﬂﬁﬂtﬂﬂ"ﬁ v

Q'mﬁﬂﬂ‘ifu NN Y

A6l

279
274
257

168
147
160

238
227
217
248

138
158
260

178
110
.032

153
078

124

095
053
-013

A1l

028
{008
-.074

:

259

A98

227
218
.283

140
132
188

283
352
370

.263
292
301
741

159
089
136
226
28
129
108
210

072

181

092

123
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1.158
1.364
1.354
1.370
1164
1.318
1.155
1.210
1.170
1.252
1.310
1.279
1.287
1.354
1.289
1.058
1.248
1.259
1.486
1.277
1.222
1.219
1.181
1.242
1.250
1.321
1.379
1.253
1.388
1.624
1.519
1.586 A L
1.642 : -
St vV AY )
1134567391&111214[ : 4252627282930

313233 34353637 38 34 4[42434445464?43495()! ~

MO NX=42 NY=8 NK=12 NE¢3.LY=FU,FI LX=FUsF} BE=FU,FI GA=FU,FI PH=SY FI PS=SY FI

TE"“”“FT‘UEI’JVIEWI?WEI'H‘]?

RADFFMP
wsm

R4 Y

FR U{[W 10,3) LX(11,4)
LX(12,4) LX(13,4)

FR LX(14,5) LX(15.5) LX(16,5) LX(17,5) LX(18,6) LX(19,6) L.X(20,6) LX(21,7) LX(22,7) LX(23,7)
LX(24,7) LX(25,7)

FR LX(26,8) LX(27,8) LX(28,8) L.X(29,9) 1 X(30,9) LX(31,9) LX(32,9) LX(33,9) LX(34,9)
LX(35,10)

FR LX(36,10) LX(37,11) LX(38,11) LX(39,12) LX(40,12) LX(41,12) LX(42,12)

FR BE(3,1) BE(2,3)

FR GA(1,1) GA(1,2) GA(1,3) GA(1.4) GA(1,5) GA(1.6) GA(1,7) GA(1,8) GA(1,9) GA(1,10)
GA(1,11) GA(1,12)

FR PH(1,1) PH(2,2) PH(3,3) PH(4,4) PH(5,5) PH(6,6) PH(7,7) PH(8,8) PH(9,9) PH(10,10)
FRPH(11,11) PH(12,12)

FR TE(2,2) TE(3,3) TE(4,4) TE(5,5) TE(6,6) TE(7,7) TE(8,8)
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FRTD(1,1) TD(2,2) TDX(3,3) TD{4,4) TD(5,5) TD{6,6) TD(7,7) TD(8.8) TD(9,9) TD(10,10)
TD(11,11) TD(12,12) TD{(13,13)

FR TD(14,14) TD(15,15) TD(16,16)TD(17,17) TD(18,18) TD(19,19) TD(20,20) TD{21,21) TD{22,22)
TIN{23,23)

FR TD(24,24) TD(25,25) TD(26,26) TI}27,27) TD{28,28) TI{29,29) TD{30,30) TD{31,31)
TIX32,32) TD(33,33) TD(34,34)

FR TD(36,36) TD(37,37)TD{38,38) TD(39,39) TD{40,40) TD{41,41) TD(42,42)

ST 0.1 TE(1,1) TD(35,35)

FR PS(1,1) PS(2,2) PS(3,3) PS(2,3)
FR PH(2,5) PH(3,7) PH(4.,9) PH(S,11) PH(6,7)F
PH(3,5) PH(4,5) PH(1,8) !
FR PH(6,8) PH(6,9) PH(6,11) PH(6,12) 12
FR TE(4,5) TE(7,8) - ' .

FR TD(1,3) TD(3.4) TD(14,15) TSI TD(. PEawi®) TD(15,17) TD(18,20) TD(19,20)
TD(21,23) '

PD

OU PC RS EF FS 55 SC PT M1 i

ﬂuEI’WIEWlﬁWEI’]ﬂ’i
’Qﬁﬁﬁﬂﬂ‘iﬁuuﬁﬂﬂmﬁﬂ
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LISREL’S SOURCE CODE. REMENTAL PRODUCT
INNOVATION BASED PE MANCE FRAMEWORK

.v: A d

AULINENINYINS
ARIANTAUUNINGIAY

262



Tl

DA NI=53 NO=122 NG=1 MA

LA

INC1 INC2 INC3 FP1 FP2 F
VIS1 VIS2 VIS3 VIS4 TORSOP2
PRE! PRE2 PRE3 PRE4 PRES@R:
SPD1 SPD2 SPD3 LAULEATZ

KM
1
745
.657
172
208
159
.208
245
154
148
136
A77
229

193
224
214

20

187

217

191

210

238

256

LISREL ’S SOURCE CODE OF INCREMENTAL

1
653
127
183
148
235
285
142
220
122
274
275
1
140
.820
231
682
252

2415

T8 SR 34 3N

451
251
395
245
362
276
402
269
583
338
609
1

PRODUCT INNOVATION BASED
PERFORMANCE FRAMEWORK

Fﬁl

58 1
284
A30
289
411
306
431
438
605
490
611

1

833
545
554
.500

553

EFJ ‘Flﬂﬂ BIWLINT

406 441; 341

343
.30‘9‘
349
352
324
390
392
S11
558
509
600

456
401

384
309
386
348
474
391
482
554
546
541

A43
454
396
520
422
502
448
424
476
600
490
549

380, 500 364 g,

’3]"3 WEI%I Elﬁ

,330
300
442
354
A84
.380
479
474
362
449
403

l

320
499
381

539
358
328
.542
402
358
430

336
|

403
882
459
624
461
565
489
538

410

336

402

A18
662
518
.559
527
A96

£76

802
.563
541
572
519
A53
493
485
429
612
520

598
500

263

741

595
SN
3351
Al1
462
AB4

395

651
.B03



209

175

197

179

253

.240

040

268

198

213

226

228

167

.189

100

183

180

337
566
796
Ak
.550
(688
242
502
.629
151
A89
552
256
457

279
.573

086
A3

300
557
681
216
497
450
.258
572
586
315
531
625

264
504
526
572
A7
.5 17

.4‘1’6
149
501
527
470
291
Sl4
664
608
.262
578

447
573
1

303
573
615
397
544
608
349
527
505
A03
S13
570
431
540
597
315
576
615
482
550
618
325
AT5
519
522
567
504
560
592
512

A68
572
500

w’“ia&ﬂifuwmaw

597
706
262
506
541
322
AT6
555
590
A60
A96
592

499
522

418

A6l
A60

429
514

416
459

ﬁ 550 455 s

Bl =

358

.'.-'l!
449
510
647
334
482
520
.604
388
528
549

455

411

1

.506
494
628
463
535
568

605
A80

577
606

281

433
464
502
1

463
587
533
564
449
.603

292

475

430
.294
482

499
I8
564

1

496
.296

512
AbH

503
474

A58
AT5

A55
JS52

459
.563

483
484

.596 J 518
[

456
429

333

A30
3381
491

630
362
605

605
95

Hﬂ

NN TN

292

477
430
.601

534
A05
534

.565
364

A91
490

480
605

499
471

456
563

419
625

441
577

377
449

494
577

409
.276
.589
477
JA11
742
399
A83
.674

553
336
440

.535

370
T

.503
381
630

.563
A28
.556

580
369

570
474

567
618

510
553

499
439

555
542

534
525

522
ATl

555
602

Al6
293

501
342
628
520
410
579

497
302
451

A26
375
6l

566
365

557

434
523
527

546
397
396

591
A3

264

627
762

355
704

560
582

439
603

480
614

A85

474

526
633

417

486
560

519
A82

497
427
501

.562
357

388

574
516
381

672
643
588



131

157

200

276

367

100

197

123

135

074

026

=073

A5
208
165
235
098
158
204
212
214
022
091
A37

715
622
.242
569
614
528
292
557
624
496
353
538
592
A76
388
443
519
AS55
403
502
429
354

114
236
278
385
273
297
J32
A52
495
399
159
.350

; ES(}
.249
314

670
583
391
584
639
584
A08
ST
595
A17
459
531
551
A01
574
A57
538
571
582
442
A67
437

244
268
A0R
271
1

390
419
528
396
621
292
A36
536
A00

153

A28
190
.261
225
.208
285
225
.207
015
166
254

589
514
A17
494
A94
605
580
A71
594

3?.-

B9 wumw&mm

: gut
wiagn gL I

.224
153
66

A12

273
203
340
140
126
252
.230
.261
147
042
194

588
585
567
518

A68

A58

.ZT'J
148
326
211
235
211
A73
241
148
125
152

433
a7

.261

190
338
704
19
305
277
302
.765
142
227
215

495

A88
837
A45
301
A54
645
Sl6
337
501

5

.263

2'?9
1

211
112
233
.297
843
164
167
208

396 =

A6l

306

214
183
232
366

1

173
189
.205

487

362

229

.222
310

A70
201
181
Al

A29
187
183

375
539
AT78
610
574

379
A28

788
A90
235
A52

524

381
A77
386
415

327
221
420
237

422
292
505
324

AT5
301
ASE
341

316
.161

a

.201
252
400

228
240
182
349

A5
.242
162

525

568
AS56
A06

574
A54
A54

478
355

A20
.291
514
.598
357
215
362
451

336
312
A37
361

398
426
405
395

424
371
A56
368

.288
.206
376

396

184
221
264
353

212
218
235
297

129
.201
098

265

612

672
.543

628
656
5370

632
582
510

445
482

481
425
401
615

.261
307
335

465
385
A56
AR

387
398
425
450

315
337
440
399

247
214
212
.288

218
221
.293
303

145
188
162



1.532
1414
1.513
1.350
1.427
1.517
1.378
1.628
1.496
1.736
1.313
1.546
1.531
1.621
1.447
1.455
1.507
1.429
1.542
1.472
L.511
1.642
1.498
1.500
1.558
1.633
1.416
1.538
1.350
SE

26 082 (184 154 280 203 221 207 (281 180
042 066 111 182 495 723 725 |

AULINENINYINS
ARIAATAUNINGIAY
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1234567891011 1213 141516 17 18 1920 21 22 23 24 25 26 27 28 29 30
313233 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53/

MO NX=43 NY=10 NK=12 NE=3 LY=FU,FI LX=FU,FI BE=FU,FI GA=FU,FI PH=SY,FI PS=SY FI
TE=SY,FI TD=SY,FI

LE

INC FP MP

LK

VIS TOP CEN FOR PRE CRO TEC SPD LAU DEM TECT GOV

FRLY(1,1) LY(2,1) LY(3,1) LY(4,2) LY(5,2) LY(6.2) LY(7,3) LY(8.3) LY(9,3) LY(10,3)

FR LX(1,1) LX(2,1) LX(3,1) LX(4,1) LX(5,2)LX(6,2) LX(7.2) LX(8,3) LX(9,3) LX(10,4) LX(11,4)

LX(12,4) LX(13,5) "

FR LX(14,5) LX(15,5) LX(16,5) LX(URS) LX(1 )6) LX(20,6) LX(21,7) LX(22,7) LX(23,7)
LX(24,7) LX(25,7)

FR LX(26,8) 1.X(27,8) LX(28,8 - (32,9) LX(33,9) LX(34,9)
LX(35,10)

FR LX(36,10) LX(37,11) ) LX(42,12) LX(43,12)

FR BE(3,1) BE(2,3)

FR GA(1,1) GA(1,2) GA(1 1,8) GA(1,9) GA(1,10)
GA(1,11) GA(1,12) Wy

FR TE(2,2)TE(3,3) TE(4, 3 1 EOSITE(10,10)

FRTD(1,1) TD(2,2) TD(3,3) ‘T4 4 17) TR(8,8) TD(9,9) TD(10,10)TD(11,11)
TD(12,12) TD(13,13) : N

FRTD{14,14) TD{15,15) TD{ 1616} IFAVIE A1 TR(19,19) TD(20,20) TD{21,21)
TD(21,21) TD(22,22) TD(23 _

FR TD(24,24) TD(25,25) TB(26 %27,37) TIX28.28) TD(29,29) TD(30,30) TD(31,31)
TD(32,32) TD(33,33) TD(34,34 v

FR TD(35,35) TD(36,36) TD(37 3 9) TIN40140) TD(41,41) TD(42,42)
TD(43.43)

FR P5(1,1) P5(2,2) P5(3,3)

FR PH(1,1) PH(2,2) PH(3,3) PH(4, 4] PH 7) PH(8,8) PH{9,9) PH(10,10) PH(11,11})
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