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Good Design Is Good Business: International
Evidence for the Contribution of Product
Design to Firm’s Financial Performance

Abstract:

Despite the wide recognition of the belief thgbbdd design is good busingssur
academic research in design management largelyblelggd the practice. This paper
intended to offer useful complements to prior ssdn the field by overcoming three
theoretical and methodological shortcomings. Ittethwith a historical review of the
evolution of ‘design’ in business context during thst two centuries and explained what
product design is in the 2tentury. Six hypotheses were formulated on tretioeiship
between product design and company performancéhandoderating effects of industry.
The hypotheses were then tested by six latent obggession models with a sample of
577 design award-winning firms and of 524 otherdmanly selected firms from 34
countries and 46 industries. The findings providedpelling evidence from all over
the world that product design consistently contebluto firm’s financial performance.

However, the effect of product design varied wibligtries and industries.
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1. Introduction

Today, there is a growing belief thagdod design is good busineg3om Watson Jr.,
former head of IBM). High-quality design is a povistrategic tool that companies can
use to gain a sustainable competitive advantageetite corporate distinctiveness in an
otherwise product- and image-surfeited marketpldoegive personality for a new
product so that it can stand out from the crowdl &nreinvigorate product interest for
matured products (Kotler and Rath, 1984). StudfeBuich Design Institute (1994) and
the Economist (1995) indicate that design budget®rg American and European
companies are increasing 8 to 20% a year. Chifles@anese, Korean, and Hong Kong
companies and their governments are also committiigg resources to design in order
to build global brands (Nussbaum, 2006). Compaarescompeting less and less on
price but more and more on differentiation, releegrand value to the consumer. One
of the most famous design stories is Apple computbose hip-looking iMac not only
boosted its market share and profits, but alsdestar trend toward style and fashion in
personal computer (Reinhardt, 1999; Sage et #98)19

However, despite the wide recognition of the imaonce of product design, our
academic research largely lags behind the pra&ic&emser and Leenders (2001) point
out, “research on industrial (or product) desiggemeral and on the relationship between
industrial design and company performance in paercis extremely light (Bloch, 1995;
Potter et al., 1991; Roerdinkholder, 1995; Roy &uwdter, 1993; Ulrich and Pearson,
1998). At best, the few studies which have beergoted in this area identify possible
contributions of industrial design and/or offer esietal evidence on the positive effect of
industrial design on company performance” (pp.28-B@rtenstein et al (2005) also state
that few studies have attempted to quantify therdmrtion of good industrial design to
improved company performance, leaving managers thighintuitive senses that good
industrial design is profitable, based primarilyarecdotal evidence (p4.).

There are four prior studies that begun to addil@ssgap by providing the most
direct evidence to date of the impact of desigiviets on firm’s performance. In 1992
the British Design Innovation Group conducted twateresting surveys in the UK,
comparing the performance of the award-winning $iffm=8 and n=6 respectively) with
that of a random selection of ‘typical’ firms contipg in the same industries. In both
studies it is found that firms with ‘good desigmnédentials perform significantly better
(see Walsh et al., 1992). Likewise, the ‘GroupenBed Juilhet’ (1995) in France

compared the financial performance of a group whgi investing regularly in design
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(n=70) with a group of firms not investing in design=30), using figures found in annual
reports of 1991 to 1993. They find that the finahperformance of the firms investing
regularly in design is better, especially in teraisaverage turnover, export sales, net
yield and net results per employee.

Gemser and Leenders (2001) suggest that the imapiactustrial design on company
performance is not unconditionally positive butheat may depend on factors such as
industry evolution and industrial design strateBy. comparing 23 firms investing
considerably in industrial design with 24 firms @sting little to industrial design, they
find that the extent to which firms integrate inttigd design in new product development
projects has a significant and positive influenonecompany performance, in particular
when the strategy of investing in industrial desigrrelatively new for the industry
involved.

The study of Hertenstein, Platt and Veryzer (208 made a big step-forward on
this issue. A panel of 138 design experts is fasked to rank the industrial design
effectiveness of public traded firms. Based on t#wekings, firms within each nine
industry are then divided into high design effeetigss group and low design
effectiveness group (n=29 and n=39 respectivelyjally, they compare a serial of
traditional financial ratios between these two g®and find that firms rated as having
“good” design are stronger on all measures exceptity rates.

Although prior studies have contributed to the allexdvancement of research and
provided interesting results, there is room for ioyement. First of all, no consensus
has been reached about what design is in busiroegext and what the role is that
designers play in new product development (NPDy¢ss. Some people regard design as
decoration and designers only focus on the aesghefi products. Some consider that
design activity addresses not only the appearamcerarluct but also its features,
materials, functions and usability and designees sampporters of their marketing and
engineering colleagues (e.g., Cagan and Vogel, ;2008zer, 2005). Recently, some
professionals and scholars suggest design beingaidn that can help conceptualize
products early in development; designers are |gwegatheir position and broad-based
skills to take a leadership role in the managenémroduct development efforts (e.g.,
Siegel, 1995; Turner, 2000; Von Stamm, 2003). Hpiparent lack of uniformity in the
definition of ‘product design’ impedes the progre$seaching a general agreement on
how to assess the effectiveness of design actauity, then the evidence on the positive
impact of product design on company performancetes anecdotal. Second, there are
some methodological drawbacks in the previous studiheir sample sizes are too small
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and concentrated on certain countries (i.e. Nedhdd, France, the U.K. and the USA),
so that their conclusions have limited generali#ggpcalling for further investigation on
this crucial relationship. Finally, prior studiesave not clearly addressed the firm
heterogeneity and the contextual influence on prodesign’s contribution. Although
many managers recognize the importance of prodesigd as necessary for being
competitive, they often struggle to effectively rage their design activities for lack of
practice guides.

This paper intends to offer useful complements riorpstudies in the field by
overcoming the above three shortcomings. It statth a historical review of the
evolution of ‘design’ in business context during thst two centuries and explains what
product design is in the Zlcentury. Then, we will formulate hypotheses on the
relationship between product design and companjoqeance and the moderating
effects of industry. We will test my hypothesessbylatent class regression models with
a sample of 577 design award-winning companiescdrii®4 other randomly selected

companies within the same industries and countries.

2. Theoretical Framework

2.1. What is product design in the 2% century?

There is often bewilderment surrounding the wordsign” with parts of speech (i.e.,
noun and verb) revealing very different meaningss even worse, if one considers the
different professional meaning of “design”, for exale, architectural design, jewellery
design, graphic design, hair design, and even weddr funeral design. The term of
“product design” is unexceptional. It has been rdi in various ways from different
perspectives. Heskett (2001) suggests that muthiotonfusion has its origins in the
diverse forms in which product design has evolvedlifferent times. To give an
unambiguous definition of design, it is useful ®view the evolution of design in
business, which can be divided into five periods:

Design for form. From the 18 to the late 19 century, working as draftsmen, designers
merely translated academic artists’ concept skstdloe furnishings, fittings, and
decorations for production specifications. The ifechtion of forms that resulted
increasingly meant a separation of decorative amsdeom function (Heskett, 2001).

Design for production. With the growth of the capitalist industry and &égansion of the
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marketplace, machines were intensively used, wleidho a fragmentation of design and
fabrication activities. Under the pressure of redgcost, the form of industrial product
must be simple, followed function and cohered whiaim of mass-production (Qdesign,
2000).

Design for sales. In the years after World War I, competition becamere and more
fierce, and mass advertising was used to persuadlgumers to buy products which
hinged upon visual imagery. All these required tamischange in product appearance to
stimulate market sales (Heskett, 2001).

Design for user. Since 1960s, after being attracted by the exteitmalgn, consumers
found many products unsatisfactory in use. Thatddrthe role of industrial designers to
change accordingly, so that they covered not drdyigsues of fabrication and aesthetics,
but also human engineering, ergonomics and a tiftraarket research (Qdesign, 2000).
In 1980s and 1990s, theuser-centered desinparadigm has emerged, which
encompassed both the cognitive aspects of usingraexhcting with product and the
emotional aspects—how people feel about using &r@k, 1994). Designers also began
to integrate into team-based or parallel produstettgpment processes. “Design” in
product development context is composed iradustrial designwhich focuses on
user-product interfaces, ergonomics, materials aggthetics issues, amshgineering
designwhich focuses on the technologies, functions andygtion.

Design for Life. In the 2% century, business circumstance characterizingedier
competition and high-velocity change has led toeased emphasis on understanding the
needs of consumer. Yet, the transfer of consumegnaarket knowledge from marketers
to designers still proves to be problematic (Petkd, 2005), because industrial designers
are traditionally trained to be sensitive, intuitivspatial, physical, visual, emotional
artists that favor right-brain thinking (Kover, 19 eonard-Barton and Rayport, 1997;
Molotch, 2003); while engineering designers oftéacp over emphasis on technical
criteria alone. Business analysis seems to bedt@ministic for most designers because
they prefer individuality of expression, vitalithuman elements and technical
sophistication in design. When designers are cdegbeto express performance
parameters in marketing terms, where they have mmwledge and experience to
understand, the design-marketing conflicts emengkdesigners get frustrated with the
other NPD team members (Perks et al., 2005). M@realesigners are often suspicious
of market research because “market research ektproduct from the context of its
purchase or use and cannot predict how it mighthcan with time and exposure.
Designers think they are the ones who project foiwia terms of market preferences,
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whereas market research documents preferences praékent.” (Molotch, 2003 p. 46).

On the other hand, the functional department sireanay cause some designers to
prefer to remain pure to their function with “notvented here” attitude and neglect the
other issues such as costs of production, manufagtiprocess and selling. The
prevailing cross-functional team structure may petfectly solve this problem. It has
been shown in literature as “good concept but poptementation” (Henke et al., 1993).
For instance, in one empirical study, Song (1991t the achieved integration level
was only about half of the desired state. Divergeispectives of different roles in
timescales, style of working and objectives oftesult in perceived goal incongruity,
which impairs all components of cross-functiondaégration and requires management
intervention for resolution of conflicts (Xie et.aR003). There is common tension
“between personnel responsible for basic R&D amdehsuch as industrial design and
marketing personnel who are responsible for aspetated more toward the finished
product and the consumers who will use it” (OINZ302).

To resolve the above problems, it is advocatedtkigatiesign function should adopt a
more prominent position in the management of prodievelopment efforts and
participate in all stages of new product’s lifeey€Turner, 2000; Von Stamm, 2003; Perks
et al., 2005). At the development stage of NPD, raihg traditional marketing tasks
and the other functions enables designers to efedgtunderstand the customers without
distorting market information and create succesgiidducts (Leonard-Barton and
Rayport, 1997; Von Stamm, 2003). Bailetti et al91Pand Veryzer et al (2005) also
indicate that working in the front lines, designeesm glean useful insights firsthand,
spark initial ideas or refine design concept, iaseetheir productivity and creativity,
foster their deeper appreciation of user needstrahdunderstand what delivers value to
customers, which will significantly impact on theeatual success of the final product.

Throughout the manufacturing phase of NPD, desigaeticipation can help solve
production process problems and drive a largegiarbst reduction potential, increasing
overall profitability (Loch et al, 1996). It has de widely reported that 75-90% of
product costs are determined when product desidmighed (Berliner and Brimson,
1988; Shields and Young, 1991). Many CEOs accemtilst importance of design for
manufacturing, the estimation of costs during degigcessdesign to cost and the use
of CAD and PDM tools to reduce manufacturing toglime and product costs (Dickson
et al, 1995).

Even during the product launch stage, designersgsposed to play a vital role.
Having the best awareness of new product featdessgners should participate in the
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consideration that how to effectively deploy maikgtand selling operations in order to
influence consumer’s attitudes. For example, indhge studies of Perks et al. (2005),
they found that designers could arm key sales pesjh information and induce buy-in
and motvation to sell the product. The sales pedplectly got designers’ support in
communicating cirtical design and technical proddeatures to retailer buyers.
designer’s participation in the commercializatiaripd can also help them discover the
deficiencies of current product, better understaodsumer’s needs, and conceive the
next generation.

In addition, designer being leader in the crossfional NPD team can improve
cross-functional integration, unit team membersilgpharness cross-functionality, fight
organizational inertia, rally management suppard l@ad the project to make for a great
story. As discussed above, product design in tiec@ttury is no longer viewed as being
only about the look and feel of product or as sufpg function of engineering and
marketing. Indeed, product design activities encassghe entire product lifecycle, from
the idea generation, research & development, im@heation, to product disposal and the
birth of next generation. The involvement of desigm all stages of product lifecycle
enables the designer to view NPD from multiple pecsives (Fujimoto, 1991). His/her
interests are the broadest within the team, aligmidd all the other members. Once a
designer is assigned to be responsible to init@iganize and operate the entire NPD
project, he/she will be highly committed and fullgpable to unify the competence of
marketing & Sales, R&D, and production functionslenthe venture of new products.
Actually, many leading companies such as Daimley€lar, Sony, and so on, have
established their own ‘Design Centers’ to orgaimewhole new product development
programs. Samsung even has created the post of Dhsgn Officer so that the
designers can come up with entirely new produagmies (Business Week, 2004). The
head of most design functions in many companieallysteports to the vice president
level or above, indicating that design play a ke in a firm’s strategy implication by
interpreting strategic concepts and shaping theim pnoducts (Hertensten and Platt,
2000).

Therefore, under today’s circumstance that thegeparadigm has shifted from
cosmetic design to holistic design, we adaptedviee of Crawford and Di Benedetto
(2003) to define product design @ synthesis of technology and human needs into
marketable and manufacturing products dedicateithéomutual benefit of both user and
manufacturer It is multi-faceted concept, implying that in tl2dst century, product
design (and designers) should lead the NPD progmihrace marketing prowess,
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technological sophistication and engineering cdjpigsi, develop new products based on

consumer’s needs, and create “win-win” values fithlusers and firms.
2.2 Contribution of product design to financial peformance

Once the definition of product design is clear, @& discuss how product design
impacts firm’s financial performance. Prior stud@svide strong evidence suggesting
that customer reactions and preferences to newuptedan be affected by the visual
aspect of product design, for example, the forma pfoduct (Sewall, 1978; Berkowitz,
1987), logo (Henderson and Cote, 1998), packageo(@mans and Robben, 1997), and
aesthetics (Yamamoto and Lambert, 1994). The fanatiaspects of product as well as
the influence of user-centered design principalsamsumer’s responses also have been
investigated and documented. Card et al (1983)Simeiderman (1998) find that the
nature of functionality is a critical determinaritamnsumer’s perceived risk. Designers
should avoid adding too many functions into a paddmaking it not be perceived as
being easy to try or as having advantages eastlygrezed and explained to others.
Finely set product assortments can also affectuwsoess perceived sentiments on the
differences amongst products (Simonson, 1999).hEyrtstandardization design on
utilization interface and techniques significanihgrease network externalities (Sahay
and Riley, 2003) as well as consumer’s confidenue @duce their switching costs
(Dhebar, 1995), which make consumers feel benétwipurchase such products. All of
the studies discussed above consist with the finthiat consumers assign greater value
(i.e. price) to well-designed products (VeryzerQ3p Hence, as Hertenstein et al. (2005)
show, product design can improve the sales dimanefofinancial performance by
increasing volume or selling price:

H1: the more effective product design, the betterades performance.

Product design can also improve the cost dimensidimancial results. Advanced
design methods such as computer-aided design, papidtyping and visual testing can
well understand consumer needs, accelerate develdppnocess, ameliorate product
design quality while minimizing redesign effortsdaaltimately reduce development
costs, (Drozdeno and Weinstein, 1986; Dahan anaiv@san, 2000). Besides,
well-designed products can economize marketingc8sirja de Mozota (1990) provides
evidence that companies who invest in industrigigtetend to launch more profitable

products indicating “profit increase is achievemt nnly by expanding sales or by a drop
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in manufacturing costs, but also by a drop in aiisiag costs” (p. 75). The major
redesign of the Honda Odyssey in 1999 had a pensjsieneficial effect on the margins
for the vehicle, which continues to enjoy strontgsavithout virtually any promotional
incentives (White 2001). Hertenstein et al. (208%¢n suggest that designing durable
and high-quality products can reduce warranty egpgemnd products designed for easy
installation and first use can reduce after-salewice and repair costs; likewise,
designing products with fewer parts or the commanspto other products will decrease
the costs of material, which is supported by Likeal (1999)’s evidence that ‘design to
cost’ approach can reduce manufacturing tooling tamd product costs. The preceding
discussion and the few empirical studies in litematsuggest that:

H2: the more effective product design, the betterperformance in cost

reduction.

Increasing sales while reducing costs normally bbima’s profitability. Walsh et al.
(1992) find that the design conscious firms hagegaificantly higher profit margin than
the firms without design conscious in one indus8imilarly, Gemser and Leenders
(2001) find a statistically significant correlatitietween industrial design intensity and
profit in the instruments industry in a single yeaamined.

In addition, good product design should considem’d production conditions,
maximizing the potential of present equipment avaiding purchasing redundant fixed
assets as well as inventories (Hertenstein e2@D5). Three studies have examined the
consequences of design decision for the amounsséta. Walsh et al. (1992) find a
significant difference between design conscious atmer firms for return on capital
(assets) in two industries. Hertenstein et al. (2@hd Hertenstein et al. (2005) also find
a positive relationship between good industriaigteand return on assets. These studies
provide empirical support for the following hyposie

H3: the more effective product design, the higher pfitability.

A further consequence of the above discussionimgl@ood performance on sales,
cost reduction, and profitability to effectivelysigned product is that those good design
firms will grow faster than the others. That is &dase well performed firms normally
have capability to design more successful new poisdand then generate more quickly
turnover and profit to develop than their compesitorhe limited evidence available
regarding design and growth is mixed. Walsh e{1#192) find a significantly positive
relationship between sales growth and design inimeh@stry but not in the other. Such
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positive relationship cannot hold true in Gemset beenders (2001) but they find profit
growth is marginally significantly related to indual design intensity in one industry.
Hertenstein et al (2001) find a positive relatidpdietween effective design and growth
in both sales and profit but not growth in caskvBoln Hertenstein et al (2005), however,
none of growth rates for sales, net incomes andcash flow is related to design
effectiveness. Although the evidence is mixed, eielbe that:

H4, 1) the more effective product design, the higher gmth rates for sales (net

incomes).

All the above performance on sales, profitabildgsets and growths of public
company will eventually result in higher stock metrketurn. Investors often assume that
firms with quality products (i.e. well-designed guzts) are well-run firms and
therefore worthy to be invested in (Lakonishok, éfl, and Vishny, 1994). Many
financial studies report that stock markets usuaigfcome the announcements of the
launches of new product (e.g., Pardue et al., 26@d) the investment of R&D (e.g.
Booth et al., 2006; Xu and Zhang, 2004). In the esamin, we expected that stock
market performance should be positively relatetirto’s product design effectiveness.
Hertenstein et al (2005) provide direct evidengd the ‘good design’ firms have better
stock market return than the ‘bad design’ firmserEfore,

H5: the more effective product design, the higher arket returns.

The type of industry may moderate the effect ofdpd design on firm’s
performance. Firms in different industries allocdiféerent resources to product design.
In the industry where new products largely basedame new core technologies, the
initial role of user and product design is oftenaimAs the technologies become
established and competitions become more and nmeneef some firms begin to use
product design as a secret weapon to gain a sabtainompetitive advantage. When the
concept of design is widely adapted in this indydtre positive effect of product design
on financial performance may fade away. That iss&y, instead of providing a
competitive edge, investing in design may no long@vide benefits to the company
(Gemser and Leenders, 2001). This dynamic persgeftads me to expect that in
industries where product design is commonly udsal contribution of product design to
performance will be less significant than in indiest where the ideology of design has
recently be accepted. The empirical study of GermsdiLeenders (2001) provides direct
evidence to this argument—they find that investimgdustrial design in the instruments
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industry has stronger influence on performance thahe furniture industry. Thus,
H6: the contribution of product design to firm's financial performance is
stronger in industries where the ideology of produtdesign is emerging than in

industries having a relatively long tradition in product design.

The effect of product design on firm’s performameay also vary from country to
country. As we know, good design requires big budksr example, according to
Business Week (February 14, 2004), automakers Gké and Ford have boosted
spending on design by at least 50% since 1990.tdaestalary and bonuses of top car
designers cost almost $1 million. However, the ootes of such huge investments are
neither immediate nor certain. Indeed, productgfedeals with products and process not
yet in existence, which makes the estimates ofréuttash flows very difficult--the
projects may not result in any payoff (they mahgrely unproductive or failed) or may
generate profits only after many years. Therefdesign is a highly risky activity,
implying a big vigilance to managers and sharehsl@ad requiring their high quality
decision-makings and implementations. Prior stuthemnovation have indicated the
perceptions of risk of managers and shareholdexsirdiuenced by national culture
(Shane, 1993) and corporate governance systemsif@eniKunt and Maksimovic,
1999). The companies in a country with high ridkerance culture and insider-dominant
governance system may be more inclined to make-termg investment in risky new
product design projects than their counterpartséountry with large risk avoidance and
outsider-dominant governance system. Consequéhnityreasonable to assume that the
impact of product design on financial performanagy e different in different countries.
Given the lack of direct evidence in literature, offered naa priori conjectures in terms

of this possible moderating effect. Rather, it Wil explored in the empirical section.
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3. Methodology

3.1. Data

To test the hypotheses, we regressed financiabyeaince on firm’s product design
effectiveness. The sample was composed of two grqupduct design-award winners
and non winners. We selected the companies thawbadany of the three world-class
design awards from 2000 to 2006 (i.e. Internatiommsign Excellent Award,
Chicago-Athena Good Design Award, and German Ret Award) and that are
assumed to have superior design effectiveness.

Based on the information on the official websitéshe above three awards, we
first recorded each award-wining product’s namenuf&cturer, awarded year and
launch year (Chicago-Athena Good Design only). €herere 4158 award-wining
products and 1659 award-wining companies (manufatu Then we looked for each
company’s financial data in Thomson One Banker B¥® AMADEUS databases. A
conscientious effort was made to fill in the migswvalues from companies’ annual
records.

Finally, we have collected the data of 577 compmmeer this eight-year period
(1998-2005) from 34 countries and 46 industries. cbpare with these winning
companies, we have randomly selected 524 non-wgnoompanies from the same
databases by strictly controlling the country ahe industry. The distribution of
samples is equivalent in two groups, as the X2aesnot significant (see Table 1).

3.2 Measure

Product Design Effectiveness

Assessing the effectiveness of design is fraught stubborn difficulties. This is due,
on one hand, to the ambiguous estimation of ‘desigastment’. “While there are well
understood ways to calculate firm’s return on inwvesnt or ROI, there has not yet been
developed a way to calculate a firm’s return oniglesr ‘ROD’, or even to determine
what proportion of the ‘I' is really ‘D™ (Hertenstin et al., 2001, p.11). Rarely does a
firm change its product’s design in isolation froother activities. Whether it is
packaging, engineering design, brand design or sta®e interiors, the chances are the
new design will be accompanied by marketing mixsales force. In addition, design

investment is subject to errors and biases causedinbncial reporting and cost
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accounting practices, as indicated in Hertensteial.e(2001); especially when some
design activities take place outside a firm's fdrimgeration, the amount of design
expenditure may be underestimated in some data/Agta practice matter, firms are
also reluctant to make the effort to retrieve pednformation necessary to calculate
the commitment to individual design projects. Aneative evaluation of ‘ROD’ is very
hard to achieve, especially at product/project llel?gior studies have turned to use
subjectively evaluated design investment level gsoay of design effectiveness (e.g.
Groupe Bernard Juilhet, 1995; Gemser and Leend2091). Such measure is
problematic, however, since most managers haveexatt numbers on the input of
design. On the other hand, measuring design’s itgtistonly part of story. Investing in
design does not necessary generate fruitful redalf®ct, product design is as risky as
the other innovative activities and may be entinehproductive or failed. Therefore,
despite the emphasis it is given by the businesddwthere is neither a universal
measurement, nor a single underlying indicator obdpct design effectiveness
commonly accepted.

Design award can serve as a reliable proxy for oreasent. The purpose of design
awards is to recognize firm’s design excellent aaddidate products have to face the
captious criticisms from peers and experts beforaesof them can win the medals.
Therefore, design awards provide hard evidence aimpanies that their creative
expenditures are well spent, reward managementssifit in using the power of
design beyond the actual new product developmestegs, and give the compelling
winners the public attention and prominence. Thecdates of successful product
design stories in literature also suggest thatgesward well represents a firm’s design
effectiveness (see Haller and Cullen, 2004). Tingsein we use each firm’s design
award counts as the aggregate proxy of producgdedfectiveness at firm level (O for
those companies without any design award): the raaagds a firm receives, the more

effective its product design.is

Financial performance

Six well-documented financial ratios were selecteet sales divided by total assets
gross profit margin, net incomes divided by totséets, sales growth and net income
growth, and market return, measuring firm’s perfante in terms of sales, cost
reduction, profitability, growth and stock marketspectively. Individual items were

first taken from the financial statements of eadmpany and then six ratios were
calculated. The financial data were examined oweeight-year period—1998 to 2005
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in order to minimize the influence of business egobr industry volatility on company
performance and provide reliable information. weiceal that most of products were
launched two years ago before they won the ‘Chigstipena Good Design’ award
(mean=2.3 year). So the data of 1998 and 1999 waisee included to improve the

strength of causal inferences. Finally, the averdgeach ratio was used as the measure.

Industries and Countries

Industries were defined by the primary two-digdrstard industry classification code
(SIC). Referring to varies arguments of innovatibiaracteristics of different industries
(Tylecote, 1999; ISTAT, 1988; Doudeyns et al., 1L98&nsfield, 1986; Arundel et al.,
1995; Archibugi and Pianta, 1996), we classifiedsth 46 industries of my sample
companies into three types of industries: ‘highiglesndustries’, in which product
design has long been used (e.g., electronics, fadi textile); ‘low design industries’,
in which the ideology of product design is emergiegy., metal mining, machinery, and
services): and ‘middle design industries’ (e.g.pgyaand related, rubber and plastics,
wholesales) which are between ‘high design indestand ‘low design industries” (see
Table 1).

We have also recorded the country in which eachpaom is incorporated or
legally registered. These 34 countries were cliassihto four groups by taking their
social-economic features into account: ‘North Aroan developed countries’,
‘European developed countries’, ‘Asia-Pacific depeld countries’ and ‘emerging
countries’ (see Table 1).

Table 1: Distributions of Samples by Countries arttistries

Countries Non-Winner Winner Total
North American (2 countries) 194 149 343
European (17 countries) 269 370 639
Asia-Pacific (7 countries) 53 47 100
Emerging (7 countrieS) 8 11 19

X2(32)=31.51, p=0.49
Industries
Low Design (16 industrie3) 103 120 223
Mid Design (10 industrie8) 81 121 202
High Design (20 industrieS) 340 336 676
X2(45)=49.22, p=0.31
Total 524 577 1101

Notes:

1 includes Canada and the USA.

2 includes Austria, Belgium, Denmark, Finland, Fmn Germany, Greece, Italy, Liechtenstein,
Netherlands, Norway, Portugal, Slovenia, Spain,dme Switzerland, and United Kingdom.

3 includes Australia, Hong Kong, Japan, Korea, M&aland, Singapore, and Taiwan.
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4 includes Bermuda, Cayman Islands, Czech Repubtig, South Africa, Thailand, and Turkey.
5 includes 10, 16, 17, 28, 29, 33, 34, 49, 60,68,,67, 73, 75, 80 and 87.00 (2-digit SIC code, see

www.ohsa.goy.

6 includes 26, 30, 32, 39, 47, 50, 51, 53, 59,&h@-digit SIC code).

7 includes 20, 22, 23, 24, 25, 27, 31, 35, 36,387,45, 48, 52, 54, 56, 57, 70, 78, and 79 (2-&¢i
code).

3.3 Results

Since my sample companies scattered all over thilvand there are many intangible
or tangible differences in accounting systems,omadi cultures and economic models,
the unobserved firm heterogeneity cannot be ignokéetein, we used latent class
regression (with the packageatent Gold 4.p that simultaneously classifies

observations into latent segments and estimatessgign models within each segment
(see Wedel and kamakura, 2000). This approachtiyirelentifies latent segments on

the basis of the inferred relationship between tbgponse variables (i.e. the six
financial ratios) and the sets of explanatory aodadate variables (i.e. design award
counts, type of industry and group of country).

Descriptive statistics

We first transformed the six financial ratios withature logarithm because the
distribution tests indicated that they were notmalty distributed and then violated the
assumption of latent class regression. Table 2agmnthe descriptive statistics and the
correlation matrix of the measures. We can seedbésign award winning companies
have significantly better financial performancernth@n-winning companies in almost

all respects, except ‘gross profit margin’ (p=0.148d ‘sales growth’ (p=0.068). The

correlations were within acceptable limits with thighest correlation=-0.273.



Table 2 : Descriptive Statistics of Variables

Variables Mean (S.D) 1 2 3 4 5 6 7 8 9
Total Winning  Non-Winning T-Test for
Sample Group Group M. Equity

1. Awards Counts 4.338 050 .000 .093  -.006 .072° -071 -078 .064

(8.885)

2. Industries -049 .001 -.059° .007 -055 .005 .082°

3. Countries 1937 -1147 -078 -.041  .017 -.101

4. Net Sales/ Total Assets 1.1454 1.2862 1.0165 P<0.001 -053 114  -244"  .046 -.037
(0.6588) (0.6849) (0.6066)

5. Gross Profits Margin 0.3335 0.2306 0.398 P=0.148 042 -012 .031 .220
(1.6152) (2.5034) (0.5564)

6. Net Incomes/Total Assets -0.1623 0.0009 -0.3112 P=0.006 109 -.2737 239"
(1.8605) (0.3106) (2.5477)

7. Net Sales 0.9886 1.7592 0.144 P=0.068 233 204

growth (15.2651) (20.9564) (2.4689)

8. Net Incomes Growth 0.021 1.0636 -0.93 P=0.006 .050
(11.4008) (12.5595)  (10.1493)

9. Market returns 13.0689 32.0904 4.9886 P=0.005
(81.7813) (134.7602) (40.2801)

p<0.05

**: n<0.01

17
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Model estimation and selection

Latent class regressions test the statistical fezgnice of the initial set of indicators. We
removed non-significant variables from the regm@ssnodels, in order to identify an
optimal model based on the following criteria (8&&rtinez Guerrero et al, 2007):

--L2 (L-squared): the “likelihood-ratio goodnessififvalue” measures the degree
of association which a certain model does not eéxplka higher value of L2 indicates a
poorer model fit and a higher degree of unexplasmgbciation in the data.

--Bayesian Information Criterion (BIC): measurexiswas BIC AIC CAIC and
AWE allow for comparisons between different mod®sed both on their model fit and
parsimony. Recent research suggests that theyharmost useful information criteria
for model selections in latent class analysis (Magn and Vermunt, 2004). Lower BIC
values characterize better solutions.

--Classification Error: It reports information alidhe proportion of cases classified
into an incorrect class or group when researchessties cases based on the highest
membership probability of each case. The smalleb#tter the model fits to the data.

--R2: The R-squared represents the proportionalateah of errors of a concrete
model, compared with the baseline model.

Table 3 shows the values of these criteria forshlected regressions models. We
finally determined that two segments for ‘ROA aiMiarket Return’, three segments
for ‘Sales/Total Assets’, ‘Gross Profit Margin’ aridet Income Growth’, and four
segments for ‘Sales Growth’. The Scheffé multimlenparisons of means of dependent
variables indicated that the cross-segmental fimhperformance is distinctive in almost

all aspect except ‘market returns’ (see the NateTable 4).

Table 3: Values of Selection Criteria

Model Classes L2 BIC Npar Class Err.  R2?
Sales/Assets 3 -57.0517296.207 26 0.1782 0.7178
Gross Profit 3 -12.0935 206.2903 26 0.2317 0.6626
Income/Assets 2 -325.9291763.9217 16 0.2887 0.3065
Sales Growth 4 -619.56441491.272 36 0.3081 0.7983

Income Growth 3 -601.6743 1385.452 26 0.3544 0.5173
Market Return 2 -327.8805907.9041 36 0.1158 0.7293
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In total, there were six latent class regressiowlet® The first five models aim to
explain firm’s five different financial ratios ohe basis of product design effectiveness
(award counts) and the interactions between awaumtits and three different types of
industry. The last model considers market returnaasinction not only of design
effectiveness (award counts) and its interactiai widustry, but also of the proceeding
five ratios and their interactions with design effeeness. Table 4 contains the results
of model estimations.

Firm’s design effectiveness (measured by designmawaunts) positively affected
firm’s financial performance in almost all segmemtssupport of my hypotheses H1-5.
The interaction between design awards and thed§pedustry varied from segment to
segment: design awards had totally non-significaffiect on firm's financial
performance in the ‘high-design’ industries but le@titier positive or negative effects in
the ‘low-design’ and the ‘middle-design’ industrigmrtially supporting the H6. In the
following texts, we explained the findings acrdss segments for each financial ratio.

--Sales/Total Assets: as predicted in H1, desifgce¥eness strongly affects firm’s
sales performance in all segments. This effectss significant in the middle-design
industries. Segment 1 (61%), the biggest segmedt raainly composed of the
companies in Europe, the Asia-Pacific and emergmgntries, outperformed much the
other two segments in terms of sales and designdawgirms in Segment 2 (47%) are
mainly from North American and have modest salefopmance. Segment 3 occupies
only 8% of samples, which are mainly from Europd america. Although the firms in
S3 performed poorly in this period, design effestigss has the strongest positive effect
on sales performance, suggesting that for themninghr more design awards will
largely stimulate their sales.

--Gross Profit Margin: My H2 holds true, as desgffectiveness have very strongly
positive effects on gross profit margin in two maggments (S1 and S2) as well as a
modest positive effect in Segment 3. However in&7P6), which is mainly composed
of European and American firms, the negative effefcinteraction between design
awards and the low design industries indicates itietead of reducing product costs,
product design increases the expenditure in thedestries. In S2 (46%), which is
mainly composed of firms from Asia-Pacific, Northm&rica and emerging countries,
design effectiveness strongly contribute to codticions in general but slightly in the
low-design industries. The main and interactioe&! of design become modest for the
rest companies in S3 (7%) that mainly come fromrging and Asia-Pacific countries
and have won much less design awards than thesother



Table 4: Results of Model Estimations
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N=1101

1.Sales/Total Assets

2. Gross Profits MargdNet Incomes/Total Assets

4. Sales Growth

5. Net Incomes Growth

Market Resur
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Segment S1 S2 S3 S1 S2 S3 S1 S2 S1 S2 S3 S4 S1 S23 K51 S2
Seg Size 65% 27% 8% 47% 46% 7% 59% 41% 67% 14% 149%% 52% 32% 16% 84% 16%
Meart 1.30 071 049 059 030 0.12 0.06 0.02 0.09 0.01 490 1963 0.30 1.97 0.70 1764 12.68
M. of Awd 2.65 1.57 0.45 2.41 2.25 0.36 2.31 2.12 212 2.28 3.3 1.12 2.26 2.45 1.25 2.37 0.31
Award 3267 252 439 549 8.6 0.59 9.21 -3.40° 255 3.69° 154 -034 240 -445 146 -0.13 578
Awd x low n.s. n.s. ns. -2.71 0.0 0.79 -2.66" 1.65° 245" -1.03 135 235 ns. n.s. n.s. n.s. n.s.
Awd xmid 019 176 253 ns. n.s. n.s. n.s. ns. -341° 195 -238 343 ns. n.s. ns. 021" -517
Awd x high n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
1. n.s. n.s.
2. 037" 3.25

3. 273" 250

4. 591" 3.37

5. n.s. n.s.
Awd x 1. 032"  6.49
Awd x 2. 057" 3.39"
Awd x 3. n.s. n.s.
Awd x 4. n.s. n.s.
Awd x 5. 0.98" 535
Americain  -2.83° 028 134 192 -021 -291 3.05 -3.05 -095 -004 -125 103 -0.87 0.53 0.06 022 -0.22
European -0.54 -162 127 255 -264 -1.88 0.27 -0.27 -0.36 0.88 -1.82 0.36 -1.77 0.25 0.84 -131 1.31
Asia-Pacific 0.8 081 -083 -134 128 133 -1.79 1.79 0.06 1.09 095 -089 -0.02 038 -025 -112 112
Emerging 0.76 -0.09 -035 -063 -005 1.13 -0.45 0.45 0.51 -0.82 0.58 0.28 0.99 -0.47 -0.19 0.78 -0.78
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1: the results of the overall test of means acsegsents for each rati@s1.34*, 671.25**,
327.58*, 654.01**, 228.51**, and 0.018, respective

2: the numbers in bold mean the cross-segmentalagoce test\Wald =) is significant.
*: p<0.05 **: p<0.01

--Net Incomes/Total Assets (ROA): the impact ofsige effectiveness on
profitability is mixed. In Segment 1 where firms imig come from North America and
Europe (59%), design effectiveness has a very gtedfect on profitability, but this
effect is reversed in conjunction with the low-dgsindustries. This phenomenon can
be linked to the effect on gross profit margin eg8ient 1: since the production costs
increases with design awards in American and Eaogdew-design industries, it is
reasonable that the profitabilities consequentlgrei@se. For those firms in the
Asia-Pacific and emerging countries which mainipstdute the S2 (41%), the negative
effect of design awards on ROA suggests that desegms to be so costly that design
expenditures swallow up their profits. Howeverthe low-design industries, this effect
becomes positive.

--Sales Growths. The samples were divided into feegments. In the biggest
segment S1 (67%), firms were mainly from Americ&yropean and emerging
countries with modest sales growth. The S2 (14%pmposed of firms mainly from
Europe and the Asia-Pacific that performed podtigms in S3 (14%), mainly from the
Asia-Pacific and emerging countries, grew quickiythis period. The S4 takes up only
5% of samples but the average sales growth rais @bmponent companies reached
19.63. According to common senses, such rapid satpansion is so rare that we
believed that the outlet samples were allocatatitosegment and thus the estimations
of the S4 were excluded from consideration. In fiist three segments, design
effectiveness was consistently and positively eglab sales growth, in support of H4a.
However, this effect varied from segment to segnadiar taking the types of industry
into account: in S1, it was negative in both lomdaniddle-design industries; it was
also negative in S2’s low-design industries of amdS3’'s middle-design industries
while positive in S2’s middle-design industries am@&3’s low-design industries.

--Net income growth: In this regression the group cmuntries could not
significantly characterize different segments. Naifethe interactions between three
types of industry and design effectiveness sigaifity affected net income growth.
Design effectiveness significantly contributestte modest net income growth in the S1
and S3. Conversely, this effect was negative imig 2, the best performed segment,
suggesting that for the firms in this segment, dpgnmoney on the pursuit of design
awards have jeopardized the augment of their botioes. In general, the slightly
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negative mean of the effect of design (-0.003) sstgythat irrespective of the segments,
design effectiveness does not contribute to firmés income growth. Thus, my H4b
does not receive support.

--Market Return. The samples were grouped into lange segment (84%) with
better return in stock market, in which many firee® from North America and the
emerging countries, and one small segment (16%) mgiatively worse market return,
in which firms are mainly from European and AsiaiRe developed countries. Sales
growth, ROA and gross profit margin positively ingpad on market return in both
segments. In S1, the main effect of design effec@ss on market return was slightly
negative but reversed in the middle-design indestrirhe design effectiveness also
positively affected on market return, as the firrhad better accounting-based
performance in terms of sales/total assets, gnagi pargin and net income growth. In
S2, although firms had won much less design awduals their counterparts in S1, the
design effectiveness and its interaction with nebme growth had strong influences on
market return (5.78, p<0.01; 5.35, p<0.01, respelt). The effect became even
stronger (6.49, p<0.01) in conjunction with salefgrmance (sales/total assets).
However, for the firms in the middle-design indiestr their market returns were

decreased by design awards.

3.4 Discussion

Despite the growing importance of product designpractice, there are very few
insights into its performance implications. By telg product design effectiveness to
firm's financial performance, this paper addressbs call for deepening our
understanding on the financial impacts of markestigtegy in general and product
design in particular (MSI, 2006). The findings pier compelling evidence from all
over the world that product design consistently tebate to firm’s financial
performance, notably in respects of sales, saleatgrand cost reduction, confirming
managers’ impressions that “good design is goodnbses”. Furthermore, the varied
main and interaction effects of product design s&rdifferent segments indicate firm
heterogeneity in the value relevance of producigtesnd support the statement that the
impact of design on company performance is not nd¢imnal (Gemser and Leenders,
2001). In fact, product design’s financial conttibn varies with countries and
industries.

In Europe and North America, where firms have weees-long design tradition,
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the mature product design has salient effect oanfifal performance. Investing in
product design in these two continents helps finansdle fierce competition, efficiently
use assets to generate profitable sales and adfaipnksales growth. Recent studies by
various European design agencies (state-funde@btukt promote national innovation),
have corroborated that these impacts are real. example, In Norway, 63% of
companies that have already integrated design msth@o their business reported
steadily growing profits over the past four yedmsBritain, almost half of the companies
interviewed by the national Design Council that dssign in everyday business have
seen a boost in sales, profits and competitiveriesSpain, managers at 40% of all
companies interviewed believe design has a sigmfianpact on sales (Tiplady, 2006).

In Asia-Pacific and emerging countries, althougim§ there have been slower to
develop design than their western counterpartsiduaist two centuries, the contribution
of product design to sales and gross profit now besome evident. Last decade
witnessed Asian design grew up. A good exanglgamsung. Since 2000, Samsung’s
design budget has been increasing 20% to 30% dpraral its endeavor has paid off:
helped by its innovative designs and egalitarigor@gch, Samsung has emerged as the
best-selling brand in high-end TVs in the U.S., #mel world's largest LCD computer
monitor producer, with 17% of the global market $Biess Week, 2004). However, due
to the short history of design, firms in these dades still do not have the breadth and
depth in design of Motorola, or the ingrained desiglture of Apple Computer. And
their recent huge design expenditures need timdse tamortized. Therefore, product
design does not have a good enough impact on tinese bottom line. In addition, the
negative effect of product design on net profitsyrba pinned on the famously weak
intelligent protection in the Asia-Pacific and egiag countries (for example, in 2004
the piracy rate in this region is 53%, much higtiean the worldwide average 35%;
BSA & IDC, 2005). In the countries where well desd products can be easily copied
by the competitors, design innovators cripple frim unfair competitions and lose
benefits from lack of a legitimate market and cadtmeffectual enforcement.

The type of industry involved also moderates thiati@nship between product
design and firm’s financial performance. In the Mdgesign industries, instead of
providing a competitive edge, investing in proddesign may become @nditio sine
qua non without it, firms are unable to compete, but dasno longer provides
advantages since most of competitors have uses & strategic weapon. In fact, as
found in this study, the positive effect of produgsign on firm’s performance has
faded away as the strategy of design becomes banal.
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By contrast, design in the low-design industriestably in the services industries,
begins to display its talent for helping firms tecape price competitions. This finding
concurs with the results of Gemser and Leender81(28nd Yamamoto and Lambert
(1994). In the Asia-Pacific and emerging countripgpduct design effectiveness is
positively related to gross profits and net incomkes Europe and North America,
however, these effects turn into negative, implyithgit many companies in the
low-design industries have not yet successfullpdi@ed user research into products
and services. Perhaps that is because AmericanEangpean managers in these
industries still do not realize that their servicasd products can and should be
designed.

In the middle-design industries, product design cdimulate the turnover
irrespective of countries, indicating that in crasdmnarketplaces faced with increasing
standardization, customers in these industries wélieg to pay for the added value of
design. However, product design prevents firms frgrowing in both middle- and
low-design industries, suggesting that over tinhe, eéffect of product design on sales
cannot last out and there is still a long journbgad for advocates of the successful
implementation of design in these industries.

Finally, the slightly negative effect of productstign on market return reflects the
speculative nature of the phenomenal stock magateaiation during that period. This
finding is contrasted to the study of Hertenstetnak(2005). Perhaps in general
investors treat design expenditures as costs. @inaervestments in product may take
long time to see their reward, or may even resulfailure. Unlike the investment in
property, plants, equipment and inventory, desigtiviies are characterized by great
uncertainty in future cash flows. As a result, istees perceive that the total risk of
returns increases with the design intensity andh they much more attentions on
traditional accounting indicators (i.e. sales gtowROA, gross profit margin). However,
for the firms in Segment 2, especially those froumdpean and Asia-Pacific developed
countries, investors seem to be pleasantly surprdedesign awards. Perhaps that is
because winning design awards are relatively raents for these companies, the
psychological impact on investor’'s expectation isichn stronger than for their
counterparts in S1, in which such news on desigardsvappears to be ordinary. In
addition, good design is appreciated by investdnerwdesign leads to good financial
performance. Nevertheless, whether or not implemgmdroduct design strategy in the
middle-design industries is still a controversyiesssince such endeavor is just slightly
rewarded is S1 but strongly punished in S2 by itorss
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3.5 Managerial Implications

This study’s findings, which synergy between aspeof firm’s product design
effectiveness and external environments, not oefgrasent a useful extension to
strategy management research in general and tgndesidies in particular, but also
generate useful implications for management practi@iven the increasing pressures
on designers to demonstrate the financial accouiyabf product design and the
limited prior research on product design’s finahc@ntribution, designers can trumpet
the power of design based on the significant maith iateraction effects of product
design on firm’s financial performance. Product elepment managers can use the
current findings to forcefully convince various sayers or to get top management
support.

In addition, product design does not offer unilaktdrenefits to all firms. Instead, it
is contingent on the type of industry and the grofigountries. This finding provides
action points to managers to maximize the effegirotiuct design:

In general, firms should keep investing in designntaintain their leading-edge
products. Managers and designers should be enaulitaghink broadly about how the
attributes and features of product (or servicenéirms reap large returns on sales,
sustain a higher price while reducing manufactufmgservicing) costs as well as the
guantities of assets associated (Hertenstein eP@0D5). Specially, for American and
European firms in the low- and middle-design indast managers should attach much
importance to design. With corporations increasimgsperate to get in touch with their
customers, the design paradigm ‘sketching userreque’ spreads apace. It's more
important than ever for firms in these industriesniprove their consumer experience,
which the firms in the high-design industries halme for decades. As the economy
shifts from the economics of scale to the economitshoice and as mass markets
fragment and brand loyalty disappears, designingvicee with high customer
satisfaction, or products with features, aesthetese of use, and quality superior to
those of competitors will enable the firm to in@eaales volume, to command higher
prices or reduce costs, and consequently to genéigher profit margins and stock
market returns. In the Asia-Pacific and emergingntoes, we have seen that Japan,
Taiwan, Korea and Hong Kong, etc. used design teenfoom manufacturer into a
producer of well-known branded products during et two decades. Now China is
dedicated to moving “Made in China” to “DesignedGhina”. Locally designed and

manufacturedHaier appliances antlegendcomputers are exporting all over the world.
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Such strong commitment to product design shoulddmtinued to emulate the success
of their western competitors. Meanwhile managersukh think much of design
intensity and design property protection so thatcessful design can create lasting
advantages and boost the bottom line.

Finally, managers will benefit from applying theudy's specific findings to
developing investor communications programs thay nm&rease their firm's stock
market returns. In doing so, managers should dgtiexeal not only how design can
turn their ordinary products into fashionable besters, but also how design fits to the
characteristics of industry and how much value glescan add to traditional

accounting-based performance.

3.6. Limitations and future research

Proving that “good design is good business” andl ttiere is a causal relationship is an
extremely difficult proposition (Hertenstein et,&005). Although this study has taken
a step forward answering this tricky question, tesults presented here should be
viewed in light of several limits.

First of all, this study used design award coursgpeoxy t0 measure aggregate
product design effectiveness at the firm level.sTioad brush indicator, however, is
not practical for managers systematically assess tlrm’s design competence and
improve design performance. Future studies shalldw the score-board approach to
develop a multidimensional scale that will give mgers and designers the
opportunities to analyze product design effectigsnat different levels of abstractions
while still allowing for the same strict assessmeitconstruct validity. Such a
measurement can also help us solve the limitatic@ample composition in the present
study. Herein we used a group of award-winning cammgs which were not randomly
selected. The sample quality may be reduced bytsmbebias toward “opt-in” sample
because different firms have different propensities participation in design
competitions. Therefore, it is too bold to assurnat taward winners have superior
product design effectiveness than those do noicgaate. Future studies should use the
multidimensional scale to measure firm’s objectilesign effectiveness by conducting
large-scale surveys.

In addition, the evidence of firm heterogeneity the latent class regressions
indicates that the effect of product design on Brperformance should be contingent in

nature. This study only includes two contextuatdes namely, the type of industry and
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the group of country. There is a myriad of fact@sd relationships that merit
consideration along the causal chain from desigrotporate performance. For example,
the varied role of design in new product developmeaay moderate the impact of
design (see Perks et al, 2005). Under today’s kasigircumstances, it is reasonable to
presume that the contribution of design in the $irwhere designers work as process
leader will surpass that in the firms where desigmge just functional specialist or part
of multifunctional team.

Finally, the quantitative tests in this study caydell what the financial outcomes
of design are but cannot illustrate how firms aehie'good design”. Further
investigation of the design process by which prodiesign translates into improved
firm performance is required. Future research adwptqualitative methods such as
anthropology, case studies and interviews etcato more insights into the black-box

of design.
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