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ABSTRACT

This paper investigates critical factors affecting the likelihood of new product success and effective new product
development (NPD) performance for Taiwanese small and medium enterprises (SMEs). The sample included 357
SMEs from consumer manufacturing. Empirical results suggest that new product success dimension in measure
customer acceptance measures, market acceptance measures, financial performance measure, and technical level
measure. A discussion of the findings, managerial implications, and suggestions for future research are all presented.
Keywords: New product development, SMEs, Innovation, R& D, Taiwan.

INTRODUCTION

Rapid development of new product has quickly becanep priority in many organizations as compesitarsh
to commercialize emerging technologies and safisiymenting customer needs. New product develop{iiNPD) is
a major driver of profitability, maintaining a coeigive advantage and ensuring organizational sah(Ernst, 2002).
Driven by intense international competition, rapidlhanging customer need, technological innovat&hgrtened
product cycles and high costs of R&D, managing NfaB become more critical and complex (Biemans,200Bjuch
of the early research on NPD focused on activdied their impact on new product success. Dedpégtofusion of
studies that have focused on NPD processes andtiastover the past three decades, there hasesst & concomitant
increase in NPD success rates (Griffin, 1997). &lmw, such identification requires an understandingew product
success, as different definitions of “success” manduce different results (Craig and Hart, 1992).

Because new products are vital to long-term suhawal viability, the process of developing thenaisritical
endeavor in today’s globally competitive environmenHowever, failures in NPD can cost hundreds dfion of
dollars, many firms have focused their resource @amhbility on NPD, in order to efficiently achieeffective NPD
and reduce the risk of innovation. Therefore, meag new product outcome from innovation is alsoc@l to our
understanding of the organizational behaviors edlab, and resource allocation provided to, nevdpcodevelopment
(Huang, et al., 2004). Although the importancenaefasuring new produce success is widely recognizetieatment
remains elusive, partly due to the multidimensiamlure of such success, the different levels afyais that can been
examined (Griffin and Page,1993), and the multgtigkeholders who look for different things in th®Dl process
(Lipovestsky, et al.,1997). This has resultechm tise of a large number of measures in the assassfmew product
performance. While several classification schefmage been suggested, there has been little effodarify the
concept of new process or to synthesize and emafyritest such classification schemes (Griffin &abe, 1993). In
addition, as most new product measures have beatogped from the study of larger firms, the quests to whether
these measures can be applies to small businessagrunanswered (Huang, et al.,2004).

Innovation and NPD are considered to be impor@amconomic development and corporate growth andvair
Most studies of innovation and NPD, no matter waetthey study large enterprises (LE) or SMEs, hbgen
undertaken in the context of industrialized cowsrisuch as the USA, the UK or Germany. Givenrtiportance of the
‘contextual embeddedness’ of SMEs in developingnties, researchers (for example, Hadjimanolis,02@iu,2001)
advocate further research into the NPD processEISSin developing and newly developed economicsEE)I
including China, Taiwan and Hong Kong.
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Taiwanese export promotion policy and its open eaon have laid a solid foundation for the developmahn
SMEs in Taiwan. However, in the 1990s the govemtnoé Taiwan set up a national system with a wetkblished,
sophisticated infrastructure and with cheap laalloi and capital all designed to facilitate Taiveen8MES to carry out
their own R&D (Hsu and Chiang, 2001; Shyu and C2002). The system helps SMEs absorb uncertaintesice
production and transaction cost, activate locahnetogies and facilitate technological learning {Maws, 2002), to
promote the NPD success. As show in Table 1, SkHsiwan not only dominated the economics of thespective
regions, but also contributed in larger measura¢oeased levels of business activity and employriiggre. Thus,
NPD is one of the major marketing activities of Wanese SMEs. Against this background, this pafiemats to
seek answers for the following questions:

1. Investigate the success measures used in TaiwdhBmaesses.

2. Examine empirically the structure of the successsuees suggested by Griffin and Page (1993), imalls
businesses environment, by look at the numberroédsions and their interrelationships.

3. Determine how each dimension contributes to peiwepf overall success.

Table 1: The profile of Taiwanese SMEs: 2008

ltems Numerical
Total number of SMEs 1.275 million
% of total establishment 98.10%
Number of employees 5.914 million
% of total employment 69.85%
Sales value NT$10.35 trillion
% of total sales value 30.60%
Sales value (inside market) NT$8.03 trillion
% of total sales value 35.82%
Sales value (outside market) NT$2.67 trillion
% of total sales value 16.91%

Source: White paper on small- and medium enterpiis&aiwan (2008)
LITERATURE REVIEW

NPD research has often measured new product suopgsstunistically. A fundamental problem when NPD
success is the meaning of such success, as ibh&agen well defined. The interpretation of susdéaffected by the
interest group involved in NPD, such as R&D, marigtand production (Huang et al. 2004), therefetecess can be
a value measure concept. Moreover, the existehd#ferent levels of indicators, for example prceprogram and
company, and multiple types of indicators or detaemts has complicated the use of success measubesthe other
hand, the time perspective of new product succkssiacreases the difficulty of selecting relevand meaningful
measures (Maidique and Zirger, 1984). That is, esoiesearchers have operationalized success basdfieon
availability of data. This has resulted in a numbksuggested success measures (Cooper and Kleiitich993b).

In addition, most suggested measures are non-ctimauland a theoretical, market comparisons difficad
impossible. This may be because a new producfim@inon an organization can be multilevel and rdittiensional
(Cooper and Kleinschmidt, 1987), complex and dywrafHiart, 1993), Subtle and, sometimes, only peatda/in the
long term (Maidique and Zirger, 1984). Several machave used a “what there” approach to derive pmduct
success terms and dimensions, either conceptualgmpirically. For instance, Cooper and Kleinso#tm(i1987)
showed there new product performance aspects: dimaperformance, market impact, and opportunityndeiw.
These three dimensions are project level factaast diescribe the financial success of a new prodhbetjmpact of a
product in marketplaces, and the extent to whictew product presented new opportunities. Hart 31 9®entified
three project level success dimensions, which shmdd “beating the competition technologically,’e&ting the
competition to market,” and “providing a technolea)i breakthrough.” On the other word, both finahcand
non-financial success measures can be used, a$ @ indirect measures. Hauschildt (1991) sugdakat success
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could be measured from both technical and econg@mispectives and that multiple criteria were neeéledcorrect
assessment was to be made.

Many researchers have argued that new product ssigieould be measured using multiple criteria dvad t
success can be gauged at different levels. Howawvenucial question remains as to the measuréshioald be used
to capture the various criteria. A special tagicéowas set up by Griffin and Page (1993). WHike tiesearch force
identified 75 different measures, 16 common measwere found and these were considered to be cmeess
measure. The frequencies with which the 16 PDM#dBct Development Management Association) critengae
used are show in Table 2. The 16 measures wetpgdointo four dimensions: three at a project lewel one at an
organization level. In Table 2, the first 15 qims$ measure new product success at a project, leéth the last
item is an organizational level measure. Huangalet(2004) suggested the four dimensions were tecuet
acceptance measure,” “financial performance medstpeduct or technical-level measure,” and “orgaation-level
measure.” This paper, we identify that the mostfiently used project-level criteria are four disiens “customer
acceptance measures,” “market acceptance meastfnearicial performance measure,” and “technicaparduct level
measure,” in the third column in Table 2. We usexamine several conceptual issues underliningribasurement
of new product success and the measurement pradiopted in Taiwanese SMEs. The next sectionraslihe
research approach undertake to answers the questout previous present.

Table 2: Frequency of new product success measuresused in SMEs.

M easures Per centage of Suggest dimension Source

responses
1. Customer acceptance 73% Customer acceptance Griffin and Page
2. Customer satisfaction 65% measures (1993).
3. Meet revenue goal 58% Market acceptance Cooper and
4. Revenue growth 46% measures Kleinschmidt, (1987);
5. Meet market share goal 48% Hart (1993).
6. Meet unit share goal 39%
7. Break-even time 40% Financial performance Cooper and
8. Attain profitability goal 52% measure Kleinschmidt, (1987);
9. Attain margin goal 41% Griffin and Page
10.Attain return on investment goal 48% (1993).
11.Development cost 51% Technical or product level  Griffin and Page
12.Launched on time 55% measure (1993); Hauschildt
13.Achieve product performance goal 61% (1991); Hart (1993).
14. Meet quality guideline 61%
15 Speed to market 50%
16.Percentage of sales by new product 43% Orgaoizkvel measure Huang et al. (2004)

RESEARCH METHODOLOGY

The Questionnaire

Have 16 core PDMA measures developed by Griffin Rage (1993) were used in this survey as they were
developed and validated SMEs environment. In Tablere included as part of a larger scale ofeyuf NPD in
Taiwan SMEs. Respondents were asked to select i@st recent new product and to indicate whethey thad
measured the success of that project. Followingriguet al. (2004) approach, respondents were aasliedt the
success measures used mark such as assessmentanelhthey thought the new product had perforroadhe 16
core measures, using a five-point scale that raffiged “well below average” to well above averagé&fie last item
(for example, percentage of sales by new prodthi,is a subjective measure, we asked the resptstte compare it
with the average percentage of sales by other medupts developed. In addition, respondents wkse asked to
measures the product’s overall success with reéerém 5-point Likert scale items (ranging from leryw unsuccessful
to 5= very successful).
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The Sample

In recent years, the Small and Medium Enterprisenidstration (SMEA) and China Management Associatio
(CMA) of Taiwan were commissioned to coordinatehwitiversity professors to published interview mpawith
entrepreneurs by Ministry of Economic Affairs. @&ms basis, the sampling frames for the study wemesumers
manufacturers listed in the SMEA and CMA. The dedarces were reviewed, a sampling base was ded|dpe
target survey list was screened, and multiple esitand entries with incomplete information wereetéal from the list.
Next, the firms to be surveyed were identified thglo a systematic sampling technique with everydtfitm in the
database being selected fro the survey. The sgsiesampling yielded 357 firms for the survey dhe majority of
firms are small and medium sized with less than @d@loyees and an annual turnover of less thagualéo NT$150
million (US$4.05 million) were selected.

Data Collection

The questionnaires were mailed to 357 firms togethth a self-addressed postage prepaid returnlepgeand a
personalized covering letter outlining the objeesivo the study and explaining that all informatitrtained would be
treated as “confidential.” the covering letter eipéd that the study aimed to enable an understgrafiissues in the
industry as a whole and that responses would nattbibuted to any individuals or firms.

Two weeks after mailing the questionnaires lettwese mailed to all individuals. The remainder detand
thanked individuals who had completed and returthedquestionnaires and requested those who hadenohed a
completed questionnaire to do so within the nexi tmeek. The survey generated 111 responses vathiweeks.
Seven questionnaires were eliminated because them too many missing data and this made availa®fe usable
guestionnaires. The response rate of 29.13 peot#ained in the survey is consistent with resalisained in mail
surveys in other studies where the unit of analiysthe organizational innovation and performari8easkaran, 2006).
Of the 357 respondents, 87.4 percent identifiechedves as managing directors, R&D, or marketingroflers. The
remainder was senior functional managers. The aneghar industrial experience was 19 years.

ANALYSISAND RESUITS

New Product Performance M easures

In the previous section, respondents were askedheh¢hey measured NPD success. The frequencibs wi
which the 16 PDMA criteria were used are show ibl&a&2. We obtained the most frequently used caiterere
customer acceptance (0.71), customer satisfaclidd¥), the suggest dimension are “customer acceptareasures.”
The frequencies with which the achieve productqrenince goal (0.63), meet quality guideline (0.&9) other items
ranged from speed to market (0.48) to developmesit (©.54) are “technical or product level measusecording to
Griffin and Page’s classification scheme.

Moreover, the frequently used items were meet ra@egoal (0.55), revenue growth (0.49), meet maskete
goal (0.46), and meet unit share goal (0.36), wheflects a combination of the margin and salesimel of the new
product developed. Because all of these four nieasare related to sales volume (for example, nharl@asure),
therefore, the four are “market acceptance measuyigart 1993). On the other hand, the frequented “financial
performance” item was attaining profitability gqél54), attaining return on investment goal (0.48)aining margin
goal (0.44), and Break-even time (0.38), suppottiregresult of Griffin and Page (1996), and Huangl.e(2004).

New Product Development Dimension

The four suggested dimensions by Huang et al. (208dd a five-factor structure of new product sescavas
not included as it is organizational level outcom&he principle components analysis showed foutofacwith
eigenvalues greater than one that explained 0.THeofariance in the data, with all communalitibs\ae 0.60, (except
development cost ). In Table 3 showed the varinstated factor loading, suggested that these faetofs provided a
very well explanation of the original 15 items meas(for example, Huang et al., 2004).
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According to Griffin and Page’s (1993) terms, wedaihed the similar results of factor loadings. tBad was
related with financial performance as the four fiicial items had high and similar loadings on thistér (above 0.81).
Oppositely, Factor 2 were less frequently used tiirancially based measures, as these four itemsa@arenue or
market share oriented, we call market acceptancasune or financial performance measure (Huang.e@04 ).
The five “technical or product level measures,"ded on Factor 3, with loadings from 0.52 to 0.8@¢ @ll can make a
contribution to technical measure in new produatcess. In addition, Factor 4 was related to tveong about
customer acceptance and customer satisfaction at@tthe measure of customer orientation (or noanfiral
performance measure).

Table 3: Rotate factor loading for four structural factors

M easures Factor loading Commonality Factor (Eigenvalue)
F1 F2 F3 F4
Break-even time 0.853 0.86 Financial performance (3.703)
Attain profitability goal 0.914 0.93
Attain margin goal 0.864 0.92
Attain return on investment goal  0.812 0.84
Meet revenue goal 0.601 0.62 Market acceptance (2.674)
Revenue growth 0.743 0.71
Meet market share goal 0.709 0.79
Meet unit share goal 0.853 0.82
Development cost 0.523 0.42 Technical level measure (2.554)
Launched on time 0.874 0.78
Achieve product performance goal 0.628 0.63
Meet quality guideline 0.659 0.70
Speed to market 0.794 0.65
Customer acceptance 0.878 0.83 Customer acceptance (2.213)
Customer satisfaction 0.896 0.85

The Dimension and Contribution to New Product Success

The descriptive statistics in Table 4 show basformation on each factor, coefficient alpha, andr@ations
among these factors. The alpha reliabilities whfiem 0.76 to 0.94, suggesting the four measure® weliable and
can be used with confidence in this study. In toldj Table 4 shows the overall product performaincthe sample.
Corresponding to the frequencies of the successumes used by the respondents, customer acceptaasire (for
example, non-financial performance) has scoredesghmong all other factor, this result suggesis tie SEMs not
only use the factor to measure NPD, but they hds@ @one well in customer’s demand. Similarly,higical level
measures that are frequently used by SEMs havdativedy high score compared with customer accepaand
financial performance.

Table 4 show the corrections between the four ptdgvel success dimensions, the organization leggl, and
the overall success score. From these factorsdisdribing important aspects of new product sic@esSMES.
Firstly, we have the correlated dimensions, whigrerexpected because of the nature of the measut.emdowever,
the explanatory power ranged from 8% to 45%, promgpgie measures tap different aspects of success and
emphasizing the importance of adopting multiple sueas to get an overall picture of new product qrennce.
Furthermore, the organization level success medsurerrelated with the four project level succdssensions. In
other word, if selected properly the project lewsdasure can be used as the organization levelitstist

In assessing the overall success relationship leetvike four project level measures, we used a seigme
analysis to examine the impact on four factors. e Tésults shown in Table 5, suggest that the fomendsions all
influence the overall success of NPD, as theiraggion coefficients were statistically significavdll beyond the 0.05
level. Reported in Table 5 the customer acceptaadethe greatest impact on overall success. Swimeresearch
found that customer acceptance and satisfactioe @& most important criteria in assessing NPDaoperéance (for
example, Griffin and Page, 1996; Huang et al., 2004 hus, this study suggests that this is alse tou SMEs.
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Table 4: Correlation coefficients between factor scoresand overall success

Factor M ean SD. Correlation coefficients
1 2 3 4 5 6
1. Financial performance 3.61 0.87 (0.97
2. Market acceptance 3.78 0.86 0.69 (0.88
3. Technical level measure 3.97 0.79 0.39 0.40 (0.79
4. Customer acceptance 4.47 0.74 0.34 049 0.39 (0.9)
5. Organization level measure 3.55 0.96 059 061 048 0.26 (na)
6. Overall success 3.73 1.02 056 055 059 045 057 (n.a)

n.a.: not applicable, ( ): coefficient alpha.

Table 5: The overall success against four factors

Factor Organization level measufe Overall success
(Standardized3) (Standardized3 )

1. Financial performance 0.176 0.198

2. Market acceptance 0.357 0.186°

3. Technical level measure 0.306 0.174

4. Customer acceptance -0.044 0:343

a R=.68, R =.45, adjusted R = .42.

b R=.71, R’ =.49, adjusted R® =.
*P <.1,** P <.05,*** P <0L.

|
N
3

DISCUSSIONS

The purpose of this paper is to examine the stractd new product success in the Taiwanese SMEs W
investigate critical factors affecting the likelibab of new product success for Taiwanese consumeufaeturing firms.
Several conclusions can be drowning based on titinfjs presented in the pervious section. Figfjgua multiple
dimension, we have described and classified the p@auct success performance used by Taiwanese SME®&
results demonstrate that successful dimensions Weamcial performance, marketing acceptance, teehrevel
measure, and customer acceptance.

In contrast with pervious research (Griffin and @d®96; Huang et al. 2004), while these dimensivas
correlated, our findings suggest that the factoemsure different aspect of success. In additiemsuggest several
managerial implications in new product success oreas First, a successful product may need to parfgell on all
dimensions of criteria, thus, firms should use ipldt criteria when measuring new product perforneancThe
measures that represent various aspects of suseessto be customer satisfaction, profitabilityereue, and product
performance. Second, these dimensions are caudelafThe implication of the correlation coefficierstuggest that
the most distinguished components are financial stnea (financial performance and market acceptarm®)
non-financial (technical level measure and custoaceeptance). Management needs to be aware ofldt®nships
between the factors and to select success measfutesnew product project at the start.

Moreover, these measures are non-financial suclcuatomer acceptance, customer satisfaction, aclgevi
product performance goal, and meet a quality goaltiae most frequently used success criteria ugetiabvanese
SMEs. This suggests Taiwanese SMEs consider tldityquand performance of a new product and its miark
acceptance to be primary measures of new prodecess, and financial measures seem to be of sagoodacern.
Anecdotal evidence suggests that many of the nedusts developed by SMEs perform well technolodjicalut not
so well financially (Huang et al. 2004). The suExeneasures used by SMEs may explain this phenameride
challenge for SMEs is to set financial and nonifitial goal for their new products, to measure thgsals and to
allocate appropriate resources to strategicalgngtihen their NPD capabilities.

Traditionally, keep up a close to customers has lmenpetitive advantage for SMEs and the presesgareh
suggests this is still felt to be true. In otheords, the managers ought to believe that customegpsance and
customer satisfaction contributed most to the diveteccess of a new product, although the othezetfactors also
contributed to success. Therefore, good marketarel may be needed when developing new produstsueh
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research can offer needed information about custintemand, thereby improving new product perforagan
Further, SMEs will need to be especially carefdwtlihe degree of customer acceptance in this dignamarketplace.

Finally, our conclusions of the present study,sitimnportant to be mindful of some limitations. Ejrwe
collected data from the sample of consumer manufimgt SMES; thus, the generalizability of the modelimited.
Future research should include the other type dargtans or larger organizations would enable agarison of new
product success measurement across these two typasizations. Second, the individual projecésid might not
represent the set of new products launched byrdenzation or the measures used to determine $heress. Future
research that examine a set of new product launichassmaller number of organizations would helgléermine if
such measures changes between launches and,whab,causes such change. Third, the present stsely a key
informant approach to obtain the data, which magdat on the reliability and validity of the dataufth, each new
product success factor may have a different sededérminants and moderating variables, future rebeess may
concentrate on specific hypotheses that link dateants and success measures. Finally, the da& aldained from
Taiwanese firms, future research across a numbethef countries would help to determine if thecass dimensions
and their relationships with new product succeeggeneral; for example, the SMEs in China and Homgyg.
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