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ABSTRACT
Although design and technological innovations are conceptually distinct and require significantly different resource
investments by the firm, little is known about how differing strategies employed in relation to these new products influ-
ence changes in market share across national cultures. In this study, the authors provide insights into how technological
and design product innovations and product portfolio breadth strategies influence changes in market share within 26
technological and 12 design innovations across 17 firms operating in eight European countries. The results indicate that
the positive effect of design innovation on changes in market share strengthens as individualism and indulgence
increases, whereas the positive relationship between technological innovations and market share is weakened as uncer-
tainty avoidance and indulgence increase. In addition, the positive relationship between design product portfolio
breadth strategies and changes in market share is strengthened as individualism and indulgence increase but is weak-
ened as uncertainty avoidance increases, whereas the positive relationship between technological product portfolio
breadth and changes in market share is strengthened as individualism increases. The authors discuss the theoretical and
managerial implications of the findings.
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Technological and design innovations (i.e., intro-
duction of a new product technology or design into
a given market) are becoming increasingly impor-

tant when competing in the global marketplace (Sun and
Lee 2013). For example, PC makers have found that to
engage consumers, they must move beyond technologi-
cal innovations and focus on product design innovations
(Newman 2013). As such, PC makers carefully consider
the type of innovations offered within each market in
relation to their overall product portfolio. Similarly,
those in the peripheral market have found that techno-
logical and design innovations are central to gaining
market share. For example, California-based Logitec, a
world leader in computer peripherals, was unable to
gain a foothold in the Chinese marketplace, ceding sig-

nificant market share to China-based Rapoo. Only
when Logitec focused on introducing new products into
the market with technological and design advantages
over Rapoo was it able to gain substantial market share
(Govindarajan and Trimble 2012).

These examples demonstrate the importance of technolog-
ical and design innovations as competitive strategy, but
research efforts have primarily focused on the effects of
firm introductions of technological innovations (e.g.,
Chandrasekaran and Tellis 2008; Filipescu et al. 2013).
The primary focus on technology is worrisome because
design is distinct (Creusen 2011; Newman 2013; Rubera,
Griffith, and Yalcinkaya 2012) and not necessarily prede-
termined by technology. Technological innovation refers
to changes in the functionalities of the product, whereas
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design innovation refers to changes in the external appear-
ance of the product (Hoegg and Alba 2011; Rubera and
Droge 2013). Although product innovations typically
incorporate both technological and design aspects, they
often heavily emphasize one over the other. As such, many
new products can be characterized as primarily technolog-
ical or design innovations (for simplicity, we use the terms
“design innovation” and “technological innovation” as
representative of the dominant new product element
throughout the work and theorize on this basis).

Conceptually, technological and design product innova-
tions differ in three ways, which suggests the need to treat
them separately both theoretically and managerially. The
first difference pertains to product diffusion. Technologi-
cal innovation is typically internal to the product form
and therefore is less observable, whereas design innova-
tion involves a product’s external appearance and thus is
more observable (Rindova and Petkova 2007). As a direct
consequence, the diffusion of technological innovation
occurs primarily through verbal influence (Gatignon and
Robertson 1985), whereas design innovation diffuses
through both visual and verbal influence (Bass 1969). The
second difference involves the type of risk in the adoption
of an innovation (Midgley 1983). A technological innova-
tion generates performance risk (i.e., Will the technology
work properly?), whereas a design innovation generates
social risk (i.e., Will a social group accept the product’s
design?) (Eisenman 2009). Differences in risk associated
with each innovation type influence its adoption. The
third difference pertains to the needs the innovation satis-
fies. By changing product functionalities, technological
product innovations address prevention needs, such as
the desire to behave in a safe and secure way, be respon-
sible, and avoid loss (Molden, Lee, and Higgins 2008).
Alternatively, design product innovations address promo-
tion needs, such as the desire to separate oneself from oth-
ers (Chitturi, Raghunathan, and Mahajan 2007), often
generating positive emotional states (Molden, Lee, and
Higgins 2008). These differences between technological
and design product innovations provide the theoretical
rationale (i.e., observability, risks, and need satisfied) for
understanding the differential effects across new prod-
ucts. More important, prior research has highlighted dif-
ferential effects across national cultures in relation to
observability, risks, and needs satisfied (e.g., Hofstede
2001; Van den Bulte and Stremersch 2004), and therefore
understanding the global marketing implications of tech-
nological and design innovations is crucial.

Given the distinctions between technological and design
innovations and the potential for differences in perfor -

mance outcomes associated with these innovation types
across national cultures, the lack of work in this area
creates a theoretically and managerially important gap.
The current work attempts to help fill this gap, thus
contributing to the international marketing strategy lit-
erature in two ways. First, we extend the theoretical
work on how national culture influences technological
innovations (e.g., Chandrasekaran and Tellis 2008) by
developing a rationale for how three theoretically
meaningful cultural dimensions (i.e., uncertainty avoid-
ance, individualism, and indulgence) affect the effective-
ness of technological and design innovations on changes
in firm market share. The results indicate that the posi-
tive effect of design innovation on changes in market
share strengthens as individualism and indulgence
increase, whereas the positive relationship between
technological innovations and changes in market share
is weakened as uncertainty avoidance and indulgence
increase. Because firms are challenged to decide
whether to invest resources for the development of tech-
nological or design innovations (Rubera and Droge
2013; Talke et al. 2009), these findings provide clarity
on the effectiveness of investments in such innovations
across national cultures.

Second, product innovations occur within a firm’s over-
all portfolio of products, and thus we extend the litera-
ture by examining the effects of a firm’s technological
and design product portfolio breadth on market share
across national cultures. Product portfolio breadth refers
to the firm’s coverage of the types of technologies and
design offerings available in the market (Caves and Ghe-
mawat 1992; Fernhaber and Patel 2012; Galbraith and
Schendel 1983). The findings indicate that the positive
relationship between design product portfolio breadth
strategies and market share is strengthened as individu-
alism and indulgence increase but is weakened as uncer-
tainty avoidance increases, whereas the positive rela-
tionship between technological product portfolio
breadth and changes in market share is strengthened as
individualism increases. The identification of these
effects helps fill an important gap in the literature and
provides substantive guidance to international market-
ing managers.

We begin this work by briefly reviewing three literature
streams—technological and design product innovations,
product portfolio breadth, and national culture—that
form the foundation of the hypotheses. Then, we for-
mally develop a set of hypotheses. We test our hypothe-
ses with a data set consisting of 26 technological and 12
design innovations across 17 firms operating in eight
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European countries from 2000 to 2007. Next, we dis-
cuss the theoretical and managerial implications of this
work. We conclude by discussing the limitations of the
study and offering directions for further research.

BACKGROUND LITERATURE
Technological and Design Innovations

Product innovation is critical for a firm’s survival and
success in today’s global marketplace (Lee and Zhou
2012; Rubera and Kirca 2012). Innovation refers to any
introduction of a new technology or design into a given
market, regardless of how incremental. Prior research
has demonstrated that the introduction of product inno-
vations, whether radical or incremental, positively influ-
ence firm value by increasing market share (Rubera and
Kirca 2012).

Technological and design innovations offer consumers
new options in the marketplace. Innovations typically
surpass old technological or design standards and there-
fore offer consumers the opportunity to enhance their
capabilities to accomplish tasks or enhance social status
(i.e., by being innovators in the marketplace). In addi-
tion, when information about a product innovation is
transferred between innovators and imitators (through
visual and verbal communication), perceived risk
decreases as the product innovation diffuses to other
consumers in the society (Van den Bulte and Stremersch
2004). Furthermore, innovations deviate from extant
standards. Deviance from a traditional external appear-
ance of a product in a category (i.e., a design innova-
tion) generates high excitement, interest, and willingness
to search for information on that product, stimulating
product trial (Rubera and Droge 2013). Although devia -
tions in technology produce advanced product function-
ality, providing consumers greater capabilities, such
innovations can sometimes create frustration in product
use (e.g., difficulties in learning new technologies) (Mick
and Fournier 1998). Because deviations in technology
and design provide new opportunities for consumers to
achieve greater efficiency and social status, firms experi-
ence market share gains from the introduction of design
and technology innovations.

Technological and Design Product Portfolio
Breadth

Product portfolio breadth reflects the firm’s coverage of
the types of offerings available in the market (Caves and
Ghemawat 1992; Fernhaber and Patel 2012). Given that

at a certain time (i.e., a year) there is a market for a spe-
cific number of different technologies, when determin-
ing the breadth of its product portfolio, a firm strategi-
cally decides whether to offer all of the technologies
existing in the market or just a subset of those technolo-
gies. Similarly, given that at a certain time (i.e., a year)
there is a market for a specific number of different
designs, when determining the breadth of its product
portfolio, a firm strategically decides whether to offer all
of the designs existing in the market or just a subset of
those designs.

Technological breadth (i.e., offering a greater number of
technologies) enables a firm to strategically determine
whether to serve heterogeneous groups of customers,
including extremely innovative consumers eager to have
the newest (usually superior) technology and consumers
satisfied with technologies offering prior levels of per-
formance (Bordley 2003), or more homogeneous groups
of customers (e.g., offering a fewer number of technolo-
gies for fewer customer segments). Firms with broad
technological product portfolio breadth reduce their
overall risk by providing consumers with a variety of
performance offerings from which to choose (i.e., from
new unproven technologies to more established and
well-tested technologies). Similarly, offering a broad
variety of product forms through design breadth enables
the firm to serve heterogeneous groups of consumers.
However, because design innovations are more visible
than technological innovations, increased breadth may
postpone the emergence of a unique, “socially accepta-
ble” design, thereby increasing consumer social risk
when purchasing the firm’s products (Djelic and Ainamo
2005). Therefore, broader offerings (technologi cal or
design) give the firm greater opportunities to satisfy a
heterogeneous marketplace, in turn enabling it to
increase its market share.

The Role of National Culture

National culture refers to the homogeneity in character-
istics of a society’s profile (e.g., norms, values, institu-
tions). Research indicates that national culture can sig-
nificantly influence innovation success (Chandrasekaran
and Tellis 2008; Dwyer, Mesak, and Hsu 2005; Lee,
Trimi, and Kim 2013; Rubera, Griffith, and Yalcinkaya
2012; Tellis, Stremersch, and Yin 2003). To better under-
stand the specific effects of national culture, we adopt
Hofstede’s (e.g., Hofstede 2001; Hofstede, Hofstede,
and Minkov 2010) cultural approach. We adopt this
framework for two reasons. First, Hofstede’s value-
based orientation is directly related to the attitudinal
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and behavioral factors influencing the purchase deci-
sions of innovations (e.g., risk, need satisfaction). Our
theoretical arguments underscoring innovation-type dif-
ferences are directly related to Hofstede’s cultural
dimensions (e.g., uncertainty avoidance, individualism,
indulgence). Second, prior research exploring national
culture influences in marketing has theoretically applied
Hofstede’s value-based orientation (e.g., Chandra -
sekaran and Tellis 2008; Lee, Trimi, and Kim 2013).
Consistent with Hofstede’s (2001) work and previous
product innovation research (e.g., Chandrasekaran and
Tellis 2008; Lee, Trimi, and Kim 2013; Rubera, Griffith,
and Yalcinkaya 2012; Tellis, Stremersch, and Yin 2003),
we employ culture at the nation-state level to link
national culture to country.

While providing a broad set of cultural dimensions,
Hofstede (1983) also notes that researchers should
specify and focus on the most theoretically appropriate
dimensions of culture related to a phenomenon rather
than attempting to relate all cultural dimensions. Con-
sistent with this recommendation, the philosophy of
parsimony in the theoretical explication of the relation-
ships under study, and prior research in the field of
international marketing (e.g., Engelen and Brettel 2011;
Tellis, Stremersch, and Yin 2003), we investigate the cul-
tural values that are theoretically most relevant to
design and technological innovations and product port-
folio breadth, in relation to the type of communication
among members of a society, the nature of risk (i.e., per-
formance and social), and the needs satisfied (i.e., pre-
vention and promotion). As such, we investigate the
effects of uncertainty avoidance, individualism, and
indulgence (Hofstede, Hofstede, and Minkov 2010).

Uncertainty avoidance refers to how a culture manages
an uncertain future (Hofstede 2001; Inkeles and Levin-
son 1969). Cultures high in uncertainty avoidance
attempt to formulate ways to control future events, thus
reducing uncertainty and risk, through planning, tech-
nology, religion, or other methods (Hofstede 2001;
Inkeles and Levinson 1969). Uncertainty avoidance
determines a culture’s reaction to the risk embedded in
innovations (Chandrasekaran and Tellis 2008). Individ-
ualism refers to the strength of relationships between
members of a culture. People in individualist cultures
prefer to act as individuals rather than as a cohesive
group and work toward separating themselves from
others, whereas those in collectivist cultures work
toward interdependence (Hofstede 2001). Thus, indi-
vidualism determines both the kinds of goals consumers
strive to satisfy through the purchase of products

(Steenkamp, Ter Hofstede, and Wedel 1999) and the
importance of interactions between members of a
society (i.e., value orientation toward social risk). Indul-
gence reflects whether societies allow for gratification of
basic and natural human drives related to enjoying life
and having fun (Hofstede, Hofstede, and Minkov
2010). Indulgence and restraint anchor this dimension.
Whereas indulgent societies have a tendency toward
desire gratification, societies with more restraint tend to
adhere to relatively strict social norms that curb such
gratifications. Thus, indulgence reflects the value under-
lying consumers’ attitudes toward the role of products
(i.e., risk) and products’ relationship to individuals and
society (i.e., needs).

HYPOTHESES
Product Innovations and National Culture
Effects on Changes in Market Share
An innovation is successful if it can satisfy consumer
needs better than existing products and if early adopters
can rapidly transfer information to later adopters (Van
den Bulte and Stremersch 2004). Research has demon-
strated that the introduction of product innovations
positively influences firm value (Rubera and Kirca
2012). Of interest to international marketers is whether
aspects of national culture moderate this positive rela-
tionship between product innovation and market share,
thereby providing marketing managers with differential
effects in their global marketing efforts.

Cultures high in uncertainty avoidance formulate laws,
rules, and norms to protect individuals from harm.
Thus, consumers in such societies place significant
emphasis on limiting performance risk. Regarding prod-
uct innovation types, prior research has demonstrated
that consumers in cultures high in uncertainty avoidance
are reluctant to buy technological innovations because
they raise uncertainty (Chandrasekaran and Tellis
2008). The logic underlying this is that technological
innovations generate performance risk, which reduces
adoption, thereby lessening the positive effect of such
innovations on market share gains. Alternatively, design
innovations do not increase performance risk. Although
social risk may arise from design innovations, Hofstede
(2001) argues that cultures high in uncertainty avoid-
ance work to express emotions. Because design is
directly related to emotions, such as delight (Chitturi,
Raghunathan, and Mahajan 2007), owning new designs
enhances the upside social benefit. Therefore, we con-
tend that the positive effect of innovation on market
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share will weaken with technological innovations but
strengthen with design innovations. Thus:

H1a: As uncertainty avoidance increases, the posi-
tive relationship between technological inno-
vation introductions and market share is
weakened.

H1b: As uncertainty avoidance increases, the posi-
tive relationship between design innovation
introductions and market share is strength-
ened.

Consumers in more individualist cultures strive for
social differentiation (Hofstede 2001), achievable
through innovations. We theorize that consumers in
more individualist cultures are more receptive to both
technological and design innovations because these
innovations allow them to separate themselves from
others. For example, given their high observability,
design innovations provide buyers with visual cues that
clearly signal their distinctiveness to others (Chitturi,
Raghunathan, and Mahajan 2007). Similarly, techno-
logical innovations are communicated verbally in a mar-
ket, providing distinctiveness. As such, we argue that as
individualism increases, the positive effect of both
design and technological innovation on market share is
strengthened. Thus:

H2a: As individualism increases, the positive rela-
tionship between technological innovation
introductions and market share is strengthened.

H2b: As individualism increases, the positive rela-
tionship between design innovation introduc-
tions and market share is strengthened.

As indulgence increases, the positive effect of design
innovations on market share is strengthened, whereas it
is weakened for technological innovations. Countries
with high indulgence allow for gratification related to
enjoying life, having fun, and satisfying desire, whereas
cultures with more restraint limit the satisfaction of such
gratifications (Hofstede, Hofstede, and Minkov 2010).
Gratifications of desire and enjoyment of life are consis-
tent with design innovations, which often contain nov-
elty and creativity. Alternatively, although technological
innovations advance product functionality, providing
consumers with greater capabilities, they can also
increase frustration in product use (Mick and Fournier
1998), limiting enjoyment. For example, new product
functionalities often require substantive learning for

effective product use, which often limits consumers’ use
of all the product’s functions. Thus:

H3a: As indulgence increases, the positive relation-
ship between technological innovation intro-
ductions and market share is weakened.

H3b: As indulgence increases, the positive relation-
ship between design innovation introductions
and market share is strengthened.

Product Portfolio Breadth and National Culture
Effects on Changes in Market Share

A product portfolio breadth strategy is successful if it
enhances the firm’s value offering in the marketplace
(Caves and Ghemawat 1992; Girotra, Terwiesch, and
Ulrich 2007). As we noted previously, consumers in cul-
tures high in uncertainty avoidance attempt to formu-
late ways to reduce uncertainty and risk, through plan-
ning, technology, religion, or other methods (Hofstede
2001; Inkeles and Levinson 1969). Broad technological
portfolio breadth reduces performance risk because it
allows consumers to choose from both newer and older
technologies. In this way, the firm can capture multiple
consumer segments. As such, the positive relationship
between technological product portfolio breadth and
market share is strengthened. While a broad design
product portfolio allows a firm to offer products to a
wide range of consumers, it also increases social risk of
adoption because many different product forms in a
market delay the emergence of a unique, socially
acceptable standard. As such, the positive relationship
between design product portfolio breadth and market
share is weakened. Thus:

H4a: As uncertainty avoidance increases, the posi-
tive relationship between technological prod-
uct portfolio breadth and market share is
strengthened.

H4b: As uncertainty avoidance increases, the posi-
tive relationship between design product port-
folio breadth and market share is weakened.

We further argue that more individualist cultures are
favorably disposed toward technological and design
product portfolio breadth. Technological product port-
folio breadth provides consumers with an extensive
array of technologies in the marketplace at one time. As
such, performance risk is minimized because consumers
can purchase prior technologies while trying new tech-

jim.13.0082_jimk.17.2.001  1/11/14  9:28 AM  Page 9



10 Journal of International Marketing

nologies. In this way, technological product portfolio
breadth allows consumers who want to purchase new
technologies to signal their individuality in doing so
while also satisfying consumers who want to retain
older technologies. Similarly, design product portfolio
breadth provides consumers with a wide variety of
options to signal their identity to others (Berger and
Heath 2007). With broader product design breadth,
firms enable customers to differentiate themselves while
also allowing them to purchase more accepted designs.
As such, the positive relationship between technological
and design product portfolio breadth and market share
is strengthened. Thus:

H5a: As individualism increases, the positive rela-
tionship between technological product port-
folio breadth and market share is strengthened.

H5b: As individualism increases, the positive rela-
tionship between design product portfolio
breadth and market share is strengthened.

We also argue that as indulgence decreases (restraint
increases), the positive effects of both technological and
design product portfolio breadth on market share will
strengthen. As indulgence decreases, societal members
act more responsibly and within the social conventions
of society (Hofstede, Hofstede, and Minkov 2010).
When firms offer broader technological product port-
folio breadth, they offer diversity in product functionali -
ties. Because technological innovation addresses preven-
tion needs, which include the desire to behave in a safe
and secure way and be responsible (Chitturi, Raghu-
nathan, and Mahajan 2007), firms offering a broad
technological product portfolio will be more aligned
with the values of consumers in low indulgence cultures
than firms offering greater design product portfolio
breadth. Alternatively, as indulgence increases, the posi-
tive effect of design product portfolio breadth will
strengthen. The logic underlying this is that greater
design product portfolio breadth enables the firm to sat-
isfy the promotion needs of consumers more fully than
a more restricted design product portfolio would afford.
Thus:

H6a: As indulgence increases, the positive relation-
ship between technological product portfolio
breadth and market share is weakened.

H6b: As indulgence increases, the positive relation-
ship between design product portfolio breadth
and market share is strengthened.

THE DATA SET
Description
We collected information on all mobile phones intro-
duced in eight European countries (i.e., Belgium, France,
Germany, Italy, the Netherlands, Spain, Sweden, and the
United Kingdom) from 2000 to 2007. The data provide
a unique context for investigating the hypotheses
because (1) the mobile phone industry is characterized
by many relevant design and technological innovations;
(2) the industry is relatively young, enabling investiga-
tion of its significant life span (e.g., the International
Telecommunication Union [2013] estimates that adop-
tion of cell phones in 1997 averaged only approximately
18% in developed countries, compared with almost
90% in 2012); and (3) its oligopolistic nature makes this
industry an ideal setting for examining whether differ-
ences in market share of the same firm across national
cultures are due to the firm’s design and technological
strategies.

We used multiple sources to construct the database. We
sourced Global Market Information Database and
DataMonitor for market share data. We collected cell
phone data in each market through Alatest.com, a web-
site developed by International Consumer Services Swe-
den AB. For each cell phone in the database, Alatest
provided information on the month and year in which
the phone was introduced. The data contain 109 firm-
country observations and eight time periods.

Measures

Change in Market Share. As mentioned previously, we
collected data from Global Market Information Database
and DataMonitor for each company in each country from
1999 to 2007.1 We collected company market share on a
per-country basis. We measured change in market share
as market share at time t less market share at time t – 1.

Product Innovations. We conceptualize product inno-
vation as the introduction of a new technology or
design into a given market. We assessed all product
innovations in terms of whether they were technologi-
cal or design innovations. Table 1 presents the design
and technological innovations during the study period.
Categorization as technological and design innovations
was based on changes in product functionality (i.e.,
technological) and form (i.e., design). Overall, our
database contains 26 technological innovations. We
constructed our measure of technological innovator as
the count of all the technological innovations in which
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a company f had been the innovator in year j in coun-
try c (ranges from 0 to 5). Twelve design innovations
occurred in the countries in our sample between 2000
and 2007; not all design innovations were introduced
in all countries. Alatest provided the month and year of
introduction of each cell phone, which enabled us to

identify the first company to introduce the specific
design innovation in each country and category. This
variable ranged from 0 to 3, with 3 representing an
exception: only Samsung introduced three design inno-
vations in a single country in 2007.

Product Portfolio Breadth. For product portfolio
breadth, a firm strategically decides whether to offer all
the T technologies existing in the market or just a sub-
set t < T. We define technological product portfolio
breadth as the number of technologies firm f offers in
year j. We constructed our measure of technological
product portfolio breadth as the count of all the techno-
logical categories that a firm f provides in country c in
year j, divided by the total number of T technological
categories offered in country c in year j. Our measure of
technological product portfolio breadth is TBfcj =
(tfcj/Tcj). Similarly, a firm strategically decides whether
to offer all the D designs existing in the market or just a
subset d < D. We define design product portfolio
breadth as the number of designs firm f offers in year j.
We constructed our measure of design product portfolio
breadth as the count of all the design categories that a
firm f provides in country c in year j, divided by the total
number of D design categories offered in country c in
year j. Our measure of design product portfolio breadth
is DBfcj = (dfcj/Dcj).

National Culture. We conceptualize national culture as
the homogeneity in a society’s profile of characteristics
(e.g., norms, values, institutions) (Hofstede 2001). Con-
sistent with prior research (e.g., Chandrasekaran and
Tellis 2008; Lee, Trimi, and Kim 2013; Rubera, Griffith,
and Yalcinkaya 2012; Tellis, Stremersch, and Yin 2003),
we operationalized national culture using Hofstede’s
index scores. In particular, we sourced index scores for
the cultural variables of uncertainty avoidance, individ-
ualism, and indulgence from Hofstede (2001) and Hof-
stede, Hofstede, and Minkov (2010).

Control Variables. To minimize spuriousness of the
results, we added several control variables to the model.
Because past reputation induces a firm to leverage inno-
vations to gain market share, we controlled for past
technological and design reputation. We measured tech-
nological (design) reputation as the number of previous
technological (design) innovations firm f introduced in
country c in the preceding years. We standardized this
variable by the number of years the firm has been in
operation in the country, to account for the idea that as
time passes, firms are more likely to introduce more
technological (design) innovations. We controlled for

Table 1. Design and Technological Innovations in
Sample

Type of Innovation Category

Design innovation Convertible filter
Dual slider

Flip
Flip-down microphone
Folder-type phone
Iconic revolving

Rotating folder-type phone
Sidekick
Slider
Swivel
Twist on

X2type (cross-to-type)

Technological Innovations

Standby innovation At least 150 hours
(Battery life when the phone At least 200 hours
is not active) At least 240 hours

At least 270 hours
At least 300 hours

Talk time innovation At least 180 minutes
(Length of time a cell phone At least 215 minutes
can be engaged At least 240 minutes
in transmission before At least 300 minutes
running out of power) At least 400 minutes

At least 540 minutes

Technology GSM
GSM/GSM PRO
CDMA2000 1X

CDMA2000 1X/AMPS
CDMA2000 1X/GSM

CDMA/AMPS
AMPS/D-AMPS

WDCMA (UMTS)/GSM
IDEN/GSM

iDEN

Wireless interface Bluetooth
Bluetooth 2.0

Bluetooth 2.0 EDR
Bluetooth(A2DP)
Infrared(IrDA)

Notes: GSM = global system for mobile communications.
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firm assets, because more assets would provide more
resources to leverage innovation and promotional
efforts, and firm size, which we measured as the loga-
rithm of the number of employees.

ANALYSIS AND RESULTS
Hierarchical Linear Modeling
We employed hierarchical linear modeling, which
accounts for the lack of independence across cases (Bryk
and Raudenbush 1992). We adopted an incremental
model-building approach, which allows for sequential
model testing. To estimate our models, we used Proc
Mixed in SAS and employed a restricted maximum like-
lihood estimation, which is preferable to a maximum
likelihood approach when the number of level-two units
(in our case, countries) is small (Bryk and Raudenbush
1992). Random or fixed effects can be tested by compar-
ing the deviance (–2 log-likelihood criterion) between
two nested models. We included variables at two levels:
firm (i.e., technological innovation [TI], design innova-
tion [DI], technological product portfolio breadth [TB],
and design product portfolio breadth [DB]) and country
(i.e., uncertainty avoidance [UA], individualism [IND],
and indulgence [INDUL]), plus the cross-level interaction
effects. For ease of exposition, we drop the subscript t
and measure all the firm-level independent variables at
time t – 1. We specify our model as follows:

Mktsharefc = 0c + 1cTIfc + 2cDPfc + 3cTBfc +
4cDBfc + 5–7c (Control variables)fc +
rfc,

0c = 00 + 01UAc + 02INDc + 03INDULc + u0c,

1c = 10 + 11UAc + 12INDc + 13INDULc,

2c = 20 + 21UAc + 22INDc + 23INDULc,

3c = 30 + 31UAc + 32INDc + 33INDULc,

4c = 40 + 41UAc + 42INDc + 43INDULc, and

5–7c = 5–7,0,

where the indexes f and c refer to firm and country,
respectively; 0c ~ N(0,00) and rfc ~ N(0,); 00 defines
the variance in market share between countries; and 

defines the variance in market share across firms within
countries. We also include dummy variables for year
(which was not significant).

Empirical Results

We report the correlations and descriptive statistics in
Table 2. In this section, we present the estimates of our
models (Table 3). We test for possible multicollinearity
problems. Variance inflation factors are well below 10,
and the condition number is below the critical value of
30 (Belsley 1991), indicating that multicollinearity is not
a serious problem. To facilitate the interpretation of the
results, we mean-center the firm-level variables around
their country mean and center the country-level
variables at the grand mean.

Null Model

In Model 1, we estimate the mean of change in market
share as the sum of a fixed part, which contains the
grand mean 00, and a random part, which contains two
random effects at the firm and country levels.

Market sharefc = 00 + 0j + rfc.

Model 1 suggests that countries differ in their average
change in market share (00 = 4.39, p < .05) and that
there is variation among firms within countries ( =
21.31, p < .001). The proportion of the total variance
that occurs across countries is 17% (calculated as 00 /
00 + ).

Conditional Models

We include predictors in a stepwise fashion, introducing
firm-level and then country-level effects. In Model 2, we
find that introducing a technological innovation (10 =
1.43, p < .001), introducing a design innovation (20 =
3.07, p < .001), having broad technological product
portfolio breadth (30 = 3.88, p < .05), and having broad
design product portfolio breadth (40 = 3.16, p < .05)
increase market share. Next, we add country-level
effects (Model 3). Uncertainty avoidance (01 = –.04, 
p > .05), individualism (02 = –.06, p > .05), and indul-
gence (03 = .004, p > .05) do not have significant direct
effects on changes in market share.

National Culture and Innovation Type. We report the
moderating effects of our cultural variable block by
block to reduce spurious effects. To show the robustness
of our results, we also report the full model (Model 4).
The results remain invariant.

Model 4a reports the moderating effects of uncertainty
avoidance. H1a states that as uncertainty avoidance
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increases, the positive relationship between technological
innovation introductions and changes in market share is
weakened. We found a negative interaction effect
between uncertainty avoidance and technological innova-
tion introductions (11 = –.08, p < .001), in support of
H1a. We estimate regression slope coefficients at high (i.e.,
two standard deviations above) and low (i.e., two stan-
dard deviations below) levels of uncertainty avoidance.
At low levels of uncertainty avoidance, the effect of tech-
nological innovation on changes in market share is posi-
tive (b = 5.34, p < .01); at high levels of technological
innovation, the effect is negative (b = –3.12, 
p < .05). Figure 1, Panel A, displays this interaction effect.

H1b states that as uncertainty avoidance increases, the
positive relationship between design innovation intro-
ductions and changes in market share is strengthened.
We found no support for H1b (21 = .03, p > .05).

We report the moderating effects of individualism in
Model 4b. H2a states that as individualism increases, the
positive relationship between technological innovation
introductions and changes in market share is strength-
ened. We found a nonsignificant interaction effect with
technological innovation (12 = .07, p > .05). Therefore,
H2a receives no support. H2b states that as individualism
increases, the positive relationship between technologi-
cal innovation introductions and changes in market
share is strengthened. In support of H2b, we found a
positive interaction effect with design innovation (22 =
.12, p < .05). The effect of design innovation on changes
in market share is not significant at low levels of individ-

ualism (b = .12, p > .05) but is significant at high levels
(b = 4.98, p < .01). Figure 2, Panel A, displays this inter-
action effect.

We report the moderating effects of indulgence in Model
4c. H3a states that as indulgence increases, the positive
relationship between technological innovation introduc-
tions and changes in market share is weakened. In sup-
port of H3a, we found a negative interaction effect 
(13 = –.05, p < .001). The effect of technological inno-
vation on changes in market share is positive at both
low levels (b = 6.55, p < .01) and high levels (b = 2.59,
p < .01) of indulgence. Figure 1, Panel B, illustrates this
interaction effect.

H3b states that as indulgence increases, the positive rela-
tionship between design innovation introductions and
changes in market share is strengthened. We found a
positive interaction effect (23 = .19, p < .001), in sup-
port of H3b. The effect of design innovation on changes
in market share is negative at low levels of indulgence 
(b = –5.53, p < .01) but is positive at high levels (b =
9.47, p < .01). Figure 2, Panel B, illustrates this inter-
action effect.

National Culture and Product Portfolio Breadth Strate-
gies. H4a states that as uncertainty avoidance increases,
the positive relationship between technological product
portfolio breadth and changes in market share is
strengthened. As Model 4a reports, we found a non-
significant interaction effect (31 = –.11, p > .05); thus,
H4a receives no support. H4b states that as uncertainty

Table 2. Correlations

M SD 1 2 3 4 5 6 7

1. Market share 7.78 9.98 1

2. Design innovation .17 .41 .20** 1

3. Design breadth .40 .24 .15** .13** 1

4. Technological innovation .35 .68 .17** .22** .12** 1

5. Technological breadth .49 .21 .18** .08* .30** .13** 1

6. Uncertainty avoidance 62.40 23.58 –.11** –.001 –.007 –.03 .003 1

7. Individualism 72.89 11.32 .001 .001 –.008 .002 –.01 –.53** 1

8. Indulgence 55.35 16.83 .13** .002 .02 .02 .01 –.76** .40**

*Significant at the 5% level.
**Significant at the 1% level.
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avoidance increases, the positive relationship between
design product portfolio breadth and market share is
weakened. We found a significant interaction effect 
(41 = –.14, p < .10), in support of H4b. The effect of prod-
uct portfolio breadth on changes in market share is posi-
tive at low levels of uncertainty avoidance (b = 10.94, p <

.01) but is not significant at high levels (b = –3.50, p >

.05). Figure 3, Panel A, displays this interaction effect.

H5a states that as individualism increases, the positive
relationship between technological product portfolio
breadth and changes in market share is strengthened. As

Figure 1. The Interaction Effect Between Cultural
Variables and Technological Innovation

A: Uncertainty Avoidance

B: Indulgence
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Figure 2. The Interaction Effect Between Cultural
Variables and Design Innovation

A: Individualism

B: Indulgence
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Model 4b reports, we found a positive interaction effect
(32 = .34, p < .01), in support of H5a. The effect of tech-
nological product portfolio breadth on changes in mar-
ket share is not significant at low levels of individualism
(b = –4.16, p > .05) but is positive at high levels of indi-
vidualism (b = 10.31, p < .01). Figure 4 illustrates this
interaction effect. H5b states that as individualism
increases, the positive relationship between design prod-
uct portfolio breadth and changes in market share is
strengthened. In support of H5b, we found a positive
interaction effect (42 = .22, p < .01). The effect of design
product portfolio breadth on changes in market share is
negative at low levels of individualism (b = –6.89, p <
.05) but is positive at high levels (b = 12.08, p < .01).
Figure 3, Panel B, illustrates this interaction effect.

H6a states that as indulgence increases, the positive rela-
tionship between technological product portfolio
breadth and changes in market share is weakened. We
found no interaction effect (33 = –.11, p > .05); thus,
H6a receives no support (see Model 4c). H6b states that
as indulgence increases, the positive relationship
between design product portfolio breadth and changes
in market share is strengthened. The results provide sup-
port for H6b (43 = .11, p < .05). However, the effect of

Figure 4. The Interaction Effect Between Individualism
and Technological Product Portfolio Breadth
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Figure 3. The Interaction Effect Between Cultural
Variables and Design Product Portfolio
Breadth

A: Uncertainty Avoidance

B: Individualism
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design product portfolio breadth on changes in market
share is not significant at either lower levels (b = –6.54,
p > .05) or high levels (b = –1.96, p > .05) of indulgence.

DISCUSSION
Theoretical Implications
This study contributes to the literature by demonstrating
the market share effects of technological and design inno-
vation strategies across national cultures, thus extending
the emerging literature on design and technological inno-
vations (e.g., Chitturi, Raghunathan, and Mahajan 2007;
Rubera and Droge 2013; Rubera, Griffith, and Yal-
cinkaya 2012). Specifically, the results indicate that the
positive effect of design innovation on changes in market
share strengthens as individualism and indulgence
increase; in contrast, the positive relationship between
technological innovations and market share weakens as
uncertainty avoidance and indulgence increase. These
findings build on recent calls for cross-cultural work in
innovation and demonstrate the importance of examining
the type of innovation across strategies and cultures for
effective operation in the global marketplace. For exam-
ple, the findings lend support to the argument that design
innovations do not increase performance risk but enhance
social status, thereby attenuating the direct positive effect
of design innovation on market share.

Although the findings provide broad support for our
theoretical arguments of observability, risks, and need
satisfaction differences between technological and
design innovations and the role of national culture, not
all our hypotheses received support. For example, the
results pertaining to the moderating role of individual-
ism provide no support for the theorized relationship
between technological innovation and market share. We
theorized that consumers in more individualist cultures
would be more receptive to both technological and
design innovations because these innovations allow
them to separate from others, thus strengthening the
positive effect. Contrary to our theorization, the results
suggest that technological innovations, due to their
lower visibility in use, are not effective in establishing
social differentiation. This finding also implies that con-
sumers may opt for design innovations, rather than
technological innovations, to satisfy this need.

This research also extends the literature on the design
and technological product portfolio breadth strategies
under various national cultural contexts. Previous

research on product portfolio breadth strategies has
demonstrated that the breadth of product portfolios sig-
nificantly influences firm performance (Caves and Ghe-
mawat 1992; Fernhaber and Patel 2012; Galbraith and
Schendel 1983; Girotra, Terwiesch, and Ulrich 2007).
Extending this stream of research, we provide evidence
that national culture significantly influences the effective-
ness of design and technological innovation product
portfolio breadth as a means of increasing market share.
Specifically, we found that the positive relationship
between design product portfolio breadth strategies and
changes in market share is strengthened as individualism
and indulgence increase but is weakened as uncertainty
avoidance increases; in contrast, the positive relationship
between technological product portfolio breadth and
changes in market share is strengthened as individualism
increases. These findings lend support to our theoretical
argument that design product portfolio breadth increases
social risk, thus lowering market share gains.

Surprisingly, we find no support for several relationships—
for example, the moderating effects of uncertainty
avoidance on the relationship between technological
product breadth and marketing share or the moderating
effect of uncertainty avoidance on the relationship
between design innovation and market share. In the first
case, we theorized that broad technological portfolio
breadth would reduce performance risk because it
allows consumers to choose from both newer and older
technologies. In this way, we argued that the firm can
capture multiple consumer segments (both risk takers
and risk avoiders). Our findings imply that consumers in
cultures with high uncertainty avoidance may not per-
ceive the firm’s breadth of products as a risk-avoiding
strategy (e.g., it might instead be a function of offerings
in the marketplace). Similarly, we argued that as uncer-
tainty avoidance increased, the positive effect of design
innovation on market share would be strengthened. The
lack of a moderation effect suggests that uncertainty
avoidance is not related to emotions, thus failing to
enhance the social benefit of design.

Taken together, the findings extend the international
marketing literature on innovations (e.g., Chan-
drasekaran and Tellis 2008; Filipescu et al. 2013;
Rubera, Griffith, and Yalcinkaya 2012). Specifically,
they fill the gap in the literature on technological and
design innovations and provide unique, theoretical
insights into how national culture influences the effec-
tiveness of differing types of innovations as well as over-
all product portfolio breadth.
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Managerial Implications

From a managerial standpoint, this research identifies
the unique effects global marketing managers may
experience when engaging in new product innovation
and product portfolio breadth strategies. First, the find-
ings indicate the complexity international marketing
managers face when engaging in technological and
design innovations and product portfolio breadth strate-
gies. Culture comprises multiple dimensions. Often,
managers search for cases in which culture-free associa-
tions exist, to engage in strategic standardization. Our
findings demonstrate that while instances in which a
single cultural dimension is influential may exist, they
may not influence all relationships. Thus, managers need
to carefully identify which cultural dimensions they are
operating within and how these cultural dimensions may
influence the effectiveness of their strategies. For exam-
ple, our findings indicate that when firms operate in cul-
tures of greater indulgence (e.g., Venezuela, Argentina,
the United Kingdom), the positive effect of a design inno-
vation on market share is strengthened, whereas the
positive effect of a technological innovation introduction
on market share is weakened.

Second, though not hypothesized, we found that while
both design and technological innovations positively
increase a firm’s market share, design innovations have a
larger positive influence. This is important because it
suggests the type of innovations a global marketing
manager should emphasize when determining marketing
investments in new product types. However, we caution
managers not to overreact to this finding because it may
be due to the type of innovations examined. Specifically,
the technological and design innovations examined are
substantively different. That is, the technological innova-
tions tended to be more incremental (e.g., increases in
battery life or talk time), whereas the design innovations
tended to be more substantive (e.g., dual slider or flip
phone). As such, we suggest that international marketing
managers should carefully account for the nature of the
innovation (from radical to incremental) when consider-
ing investments in design and technological innovations.

LIMITATIONS AND FURTHER RESEARCH

Although this study provides new and important insights
into the effects of technological and design innovation
strategies across national cultures, it is not without limi-
tations. First, we analyzed only eight countries in Europe.
However, the sampled countries are diverse in national

culture, thus providing a relatively strong test of the
hypotheses. Nonetheless, a larger number of countries
could provide a more expansive perspective of the phe-
nomenon under study. Furthermore, it would be useful to
examine the model in other, non-European markets.

Second, we examined products that are primarily prod-
uct design and technological innovations. Although the
cell phone industry provides a good examination of
unique innovation types (with the potential exception of
Bluetooth), there are instances in which a product is not
primarily a technological or design innovation but
rather is more equally balanced. As such, further
research could examine the intricacies of firm strategies
and consumer response when both innovation types are
introduced.

Third, although the cell phone industry provides many
advantages (e.g., it is characterized by many design and
technological innovations, is relatively young, has
global players, has an oligopolistic market), examining
different product categories would increase the general-
izability of this work. For example, it could be argued
that consumers value design and technology differently
across product categories (and across national cultures),
and therefore, the effectiveness of pioneer and product
portfolio breadth strategies could differ depending on
product category. Furthermore, addressing product-
specific effects, such as regulations and launch strate-
gies, could provide a more robust model. Thus, extend-
ing this work into other product categories and deepen-
ing the concepts covered could provide greater insights
into whether the results are generalizable.

Fourth, although our measure of national culture is con-
sistent with extant literature (e.g., Chandrasekaran and
Tellis 2008; Engelen and Brettel 2011; Lee, Trimi, and
Kim 2013; Tellis, Stremersch, and Yin 2003), measure-
ment of culture at the individual level could provide new
insights. Specifically, although researchers have argued
that countries can serve as surrogates for national cul-
ture, within each country, variation along each cultural
dimension exists among consumers. As such, new mana-
gerial insights into the intricacies of consumer response
to design and technological innovations as a market seg-
mentation approach might be gained by examining cul-
ture at the individual level. Building a cross-national and
cross-cultural model, such as that by Agarwal, Malho-
tra, and Bolton (2010), could also provide new insights.

Fifth, although changes in market share present a prism
through which to view firm performance, other meas-
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ures, such as profitability and sales revenue, are also
salient to international marketing managers. As such,
research exploring technological and design strategies
could include a broader range of performance metrics to
provide a more comprehensive picture of the effects of
pioneer and product portfolio breadth strategies. For
example, building on Filipescu et al.’s (2013) work,
which unpacks the causality between technological
product innovations and exports, researchers could
work to uncover the diversity of relationships between
the type of innovation and product portfolio breadth
strategies in exporting.

In conclusion, the results of this study provide clear and
convincing evidence of the unique effects of technologi-
cal and design innovations and the effectiveness of these
strategies in a variety of national cultural contexts. As
such, this study can serve as a foundation for both
scholars interested in the strategic implication differ-
ences of design and technological innovations and mar-
keting managers charged with strategic innovation deci-
sions in a global context.

NOTES
1. Data availability is limited to 1999–2007 because of a

change in the data collected and reported by Alatest.
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