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Abstract

This article investigates how managers of firms awarded for their design excel-
lence build organizational-level design-related dynamic capabilities by selecting
designers with specific individual capabilities and managing how and the extent
to which users of the firms’ products are actively involved in design activities.
The following two types of dynamic capabilities were studied: user-centered de-
sign (UCD) and meaning innovation (MI). Data from a survey of managers of
106 Italian firms recognized for their products’ “design excellence” during the
2011-2016 period were analyzed using a structural equation model (PLS-SEM).
The results suggest that managers seeking to build dynamic UCD capabilities
prefer designers with holistic thinking capabilities over those with ideation and
envisioning capabilities and value user involvement throughout the design pro-
cess. In contrast, managers seeking to build dynamic MI capabilities search for
designers with holistic thinking and envisioning capabilities and avoid ideation
capabilities. They also consider the value of involving users in the design process
to be limited. This study is among the first to present the results of an empirical
investigation of the microfoundations of dynamic design capabilities. Limitations
of the research and prospects for future work are discussed. In particular, our
findings point to the need for additional studies that further specify the routines
and associated competencies that managers responsible for design employ to at-
tract, nurture, integrate and exploit the micro-level capabilities required for UCD
and MI. Given that some of these microfoundations were found to be differen-
tially important, unimportant, or even detrimental to the development of either
UCD or MI, an important remaining question is the extent to which, and how, a
single firm can accommodate and effectively exploit both of these dynamic design
capabilities.
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1 | INTRODUCTION

Managers and entrepreneurs increasingly view design as
an organizational capability that can enhance their firms’
competitive advantage. Studies show that design-driven
firms outperform competitors in the most dynamic fast-
paced environments. The Design Value Index compiled
by the Design Management Institute has been used to
show that design-driven companies have maintained a
significant stock-market advantage, outperforming the
S&P 500 by 200 percent over the last decade (Rae, 2016).
Similarly, companies with top-quartile McKinsey Design
Index scores have performed twice as well as industry-
benchmark growth (McKinsey & Company, 2018).
Accordingly, scholars and practitioners are interested in
how managers can equip their organizations with such a
unique capability (Elsbach & Stigliani, 2018; Kolko, 2015).

Design studies have long identified a growing list of
skills that individual designers should master (Cross, 2001,
2011; Dorst, 2011; Dorst & Cross, 2001; Kelley & Kelley,
2013; Michlewski, 2008; Morelli & Tollestrup, 2007; Swan
et al., 2005; Topalian, 2002). Only recently, scholars have
begun to aggregate these skills into specific organizational
capabilities (Buchanan, 2008; Dong et al., 2016; Liedtka,
2020). However, with very few exceptions (Magistretti
et al., 2021 is one such exception), even these studies do
not consider the specific relationships between individ-
ual design skills and organizational level capabilities that
point to the origins or microfoundations of organizational
design capabilities (Barney & Felin, 2013). Moreover,
none of these studies draw upon the perspectives of the
design managers responsible for building dynamic design
capabilities or investigate the topic through an empirical
study based on a large sample of firms.

To address this gap, we surveyed 106 managers re-
sponsible for the design process in firms eligible for the
Compasso D'Oro award provided by the Association of
Industrial Design (ADI)! to study how these firms built
organizational-level design capabilities. This study distin-
guishes between two fundamental types of organizational
design capabilities that excellent firms appear to leverage
and that can be framed according to the current design
and innovation management literature. These are user-
centered design (UCD) and meaning innovation (MI). A
UCD capability facilitates the building, marshaling and
engagement of the creative problem-solving competen-
cies and skills required to design products that satisfy
users’ needs (Mattelméki, 2006; Norman & Draper, 1986;
Vredenburg et al., 2002; Wilson, 2000, 2014). The aim of
UCD is to grasp new “hows” (Salvendy, 2012; Verganti,
2017), i.e., new working logics, to resolve specific user
issues. A MI capability aims to change the “reason-why”
one uses a product. This capability involves the ability to

Practitioner Points

« To build dynamic design capabilities manag-
ers should select professional designers with
specific skills and how users can be actively
involved.

« Different designer skills are required to build
meaning innovation (MI) or user-centered de-
sign (UCD) dynamic capabilities.

« A different active role of the user is helpful to
build MI or UCD dynamic capabilities.

« Building simultaneously MI and UCD dynamic
capabilities could be challenging for managers
because some designer skills can be detrimental
for the former and beneficial for the latter and
viceversa.

sense, reinterpret and reshape a product's meaning and
a user's ability to make sense of this meaning (Verganti,
2008, 2009, 2017).

Given these differences in the teleology (i.e., aims and
goals) and ontology (i.e., nature and characteristics) of
the key design activities associated with UCD and MI, we
explore the extent to which these organizational capabil-
ities differentially draw upon individual resources and
competences. Specifically, we draw upon the notion of mi-
crofoundations as individual-level factors that aggregate
through different forms of interaction into collective-level
factors, thereby allowing us to explain higher-level units
of analysis, such as organizational capabilities (Barney &
Felin, 2013). Accordingly, we conceive individual designer
skills and the active involvement of users as microfoun-
dations that contribute to the emergence of two distinct
dynamic design capabilities (i.e., UCD and MI) at a macro-
organizational level.

This study is unique because it analyzes these micro-
foundations (Barney & Felin, 2013; Dong et al., 2016) from
the perspective of the managers who are responsible for
selecting designers, based on their capabilities (i.e., ide-
ation, holistic thinking, and envisioning), and deciding
the different roles that users play in the design process.
The study is also among the few that draw upon a large
sample, given that cases provide most of the empirical
support on which studies to-date have relied. Since UCD
and MI belong to that “special category of organizational
capabilities (...) [that facilitate] an organization's ongoing
ability to address environmental change by continually re-
configuring competencies” (Liedtka, 2020, p. 56), we refer
to both as dynamic capabilities.

Our findings reveal that certain designer capabilities
are important, unimportant, or even counterproductive to
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the development of these two organizational capabilities.
UCD requires designers with holistic thinking but not ide-
ation or envisioning capabilities. It also must accommo-
date a broad role for involving users in the design process.
In contrast, MI requires designers with holistic thinking
and envisioning design capabilities but not ideation capa-
bilities; the need for MI to involve users in the process is
minimal.

The remainder of this article comprises five sections.
The Theory development section is divided into two
subsections. The first subsection defines UCD and MI
as design-related dynamic organizational capabilities.
The second subsection advances hypotheses that specify
individual-level designer capabilities and user involve-
ment (at the organizational level) and traces them as mi-
crofoundations of these two organizational capabilities.
The Research methods section describes our sample of
firms cited for design excellence, the operationalization of
the indicator variables, the measurement scales, the data
collection protocol, and the statistical methodology of the
study. The Results section presents the tests applied to the
measurement model and the findings. The Discussion sec-
tion explains these findings, including their contributions
to and implications for the literature and future research.
The final section concludes by situating this study in the
emerging literature and considering its limitations.

2 | THEORY DEVELOPMENT
2.1 | Design innovation approaches as
dynamic organizational capabilities

Scholars have begun to view organizational design ca-
pabilities as dynamic to the extent they facilitate an or-
ganization's ability to sense and seize new business
opportunities (Dong et al., 2016) and to reconfigure re-
sources to exploit these opportunities (Liedtka, 2020).
Because such sensing, seizing, and reconfiguring are
key features of both UCD and MI, we refer to each as a
dynamic capability.” The literature contrasts these capa-
bilities as two distinct approaches to design (Norman &
Verganti, 2014). As its name implies, UCD places users
at the core of the experiential routines that enable an or-
ganization to renew and revise its repertoire of knowledge
and understanding of users (Sanders, 2002; Sanders et al.,
2010). These routines (Nelson & Winter, 1982) all share
the aims of enhancing empathy (Chang-Arana et al., 2020;
Gero & Kannengiesser, 2004; Kouprie & Visser, 2009) and
expanding the organization's awareness of the needs of
users and the “pains and gains” they encounter when
using a product or service (Osterwalder et al., 2014). MI
encourages consideration of the broader context in which
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a user is embedded and shifts attention to sensing emerg-
ing sociocultural models and signals derived from tech-
nology and evolving social pressures (Dell'Era & Verganti,
2007, 2011; Rindova et al., 2011; Verganti, 2017).

UCD and MI differ in how they employ framing and
abduction (Dorst, 2011; Wu et al., 2009). While both capa-
bilities involve the creation of new frames, UCD typically
seeks “the attainment of a certain value” (Dorst, 2011, p.
523) and focuses on first finding a “working principle”
that delivers the aspired value (i.e., the frame). Then,
UCD facilitates the search for things that conform to the
working principle (see Dorst [2011] for a clear example of
UCD applied to “frame creation”). Abduction is used to
advance the new hypotheses to be tested and explore the
conditions under which the hypotheses appear to be true
or need to be revised.

MI offers greater freedom in frame creation because
the acceptable level of value (or meaning) is not fixed.
This allows abduction to focus more on a user's environ-
ment and life and less on the multitude of details that
describe the use of a product. Thus, in contrast to UCD's
outside-in process (aiming to understand a user's pains
and gains from using a product), MI is an inside-out pro-
cess (aiming to find a compelling reason why a user should
use a product and then convince the user). MI requires
managers or entrepreneurs to be alert to the symptoms
and malaises that mark the distance between the current
product meanings in a given industry and meanings that
may be more relevant in people’s lives. In this way, manag-
ers and entrepreneurs (under the guidance of the design
team) become the prime promoters of the search for novel
meanings (Altuna et al., 2017; Verganti, 2017), and users
are considered a group rather than as individuals. MI is
a more “hermeneutic” activity based on “criticism” that
aims to produce novel interpretations of the future of so-
ciety in terms of desires, wishes, expectations or perceived
malaises (Verganti, 2017).

Its goal is to develop robust visions allowing managers
and designers to share a common direction template be-
fore generating ideas. This ability to reset direction is the
core of MI as a dynamic capability. It is no coincidence
that MI has recently become a theme that has gained the
attention of the management community for its charac-
teristics linked to market shaping and the reconfigura-
tion of competitive rules (Anthony et al., 2016; Khaire &
Wadhwani, 2010; Rindova & Courtney, 2020).

Anecdotal evidence suggests that firms base their strat-
egy on their UCD or MI dynamic capabilities. For example,
Philips Design's website implies a UCD focus. “We bring
human-centered innovation to the technologies we all rely
on for healthcare and healthy living. The products, services
and solutions we design touch the lives of millions every day.
We shape experiences to improve lives.” In contrast, Alessi's
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“Family Follows Fiction” collection, Nintendo's Wii video
gaming console, Kartel's iconic plastic-based interior
products and Technogym's Kinesis fitness equipment are
all recognized as examples of meaning innovators that
changed the deep “reason why” people buy and love their
products (Norman & Verganti, 2014; Rindova et al., 2011;
Verganti, 2009, 2017). The managers of these and other
firms likely carefully assembled the microfoundations of
their firms’ dynamic design capabilities.

2.2 | Microfoundations of dynamic
design capabilities

An examination of the microfoundations of dynamic capabil-
ities can occur at the individual, organizational, and network
levels of analysis (Eisenhardt & Martin, 2000; Rothaermel
& Hess, 2007; Salvato & Vassolo, 2018; Teece et al., 1997;
Verona & Ravasi, 2003). However, according to Barney and
Felin (2013, pp. 140-141), few studies actually “explain the
origins of the macro as the result of individuals and their
interaction.” These scholars argue that “various collective
‘givens’ (...) need to be unpacked to understand factors such
as organizational capability (...) [and t]hese matters have not
been addressed systematically in the literature on organiza-
tional capabilities (...) The first-order questions (...) should
focus on the composition of the organization: Who—with
what skills, abilities, capability, and knowledge—selects into
(or leaves) organizations, with what aggregate effects? How
is capability, in the aggregate, built? Where do firm-level
expectations and information come from? How is informa-
tion aggregated?” (p. 149). Our research questions and de-
sign allow us to open this black box to address some of these
first-order questions and thereby systematically unpack how
UCD and MI differ in the microfoundations that each dy-
namic design capability must effectively marshal.

Our cross-level design begins at the level of individu-
als and pertains to individual designers’ capabilities. At
the organizational level, we consider the role of users in
the design activities of firms and include the capabilities
needed to facilitate their involvement. Unpacking the de-
sign and innovation management literature to identify
specific individual designer capabilities is complicated.
First, a clear distinction among capabilities, skills and
mindsets is lacking. Second, scholars have employed a
plurality of units of analysis (from professional designers
to design leaders or design managers, project teams, and
the corporate dimension). Third, the anecdotal nature of
the design literature often lacks any robust empirical anal-
yses. Therefore, we limit our literature review to only a
few studies with relevant contributions that shed light on
the skills and capabilities of individual designers in an or-
ganizational setting.

2.2.1 | Ideation capabilities of designers as a
microfoundation of UCD and MI

Managerial literature widely uses the term “creativity”
defined as “the production of novel and useful ideas by an
individual or a small group of individuals working together”
(Amabile, 1988, p. 126). Creativity is strongly associated
with problem solving (Basadur et al., 2000), and in the de-
sign literature specifically, it is considered to involve an it-
erative ability to pass back and forth between the “problem
space” and “solution space” (Cross, 2001; Dorst & Cross,
2001). Iterating in this way makes it useful for expanding
a problem's boundaries, which aids the search for novel
solutions (Dorst & Cross, 2001).% Thus, creativity creates
a conceptual bridge between the problem setting and
various ways to “exit” the problem setting (Carbon, 2019;
Gero & Kannengiesser, 2004). Gianpiero Di Gianvittorio,
Director at PwC Italy Experience Centre Leader, noted the
following: “Ideas are not just the first attempt to solve the
problem, they are a powerful tool to properly understand
and redefine the problem itself. Ideating allows clarifying
the boundaries and nature of the problem” (Dell'Era et al.,
2020, p. 330). Thus, ideation is an individual's ability to
creatively translate various inputs into a large set of pos-
sible new solutions. As ideators, designers often act as
brokers that combine technologies and product languages
from other industry settings (Hargadon & Sutton, 1997).

As noted above, UCD involves an outside-in pro-
cess that starts with a greater understanding of often ill-
defined user problems, which may stem from apparent or
even latent needs, and progresses to finding new “hows” to
address them (Norman & Verganti, 2014; Verganti, 2017;
Wilson, 2013). Therefore, the availability of a large set of
potential new solutions to satisfy users may be of primary
importance to companies that adopt an open-ended ap-
proach to seeking all possible internal or external sources
of new ideas. Thus, we expect that designers with the abil-
ity to produce such a set of possible solutions are likely to
be considered important by company managers for build-
ing organizational competences related to UCD.

In contrast, MI is more of an inside-out process that
starts with the need to sense and make sense of the various
signals pervading society and industries in order to build a
robust vision that explains how people live and what they
would love (Verganti, 2017). Verganti (2017, p. 14) explains
it in this way: “The process of getting to a novel meaningful
interpretation (...) is totally different from the classic ideation
process. A new meaning is not created through quantity, i.e.,
by generating as many ideas as possible and then selecting
the best one. Instead, it is created through quality: by tak-
ing a few initial visions and making them clash: focusing on
their differences in the search for a novel deeper interpreta-
tion that can explain what lies beyond each of them.”
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Indeed, designers capable of providing many new and
varied solutions and other possible sources of new ideas
may even impede MI. Without new visions and directions,
generating new ideas only overcrowds the organization
without supplying new responses to emerging cultural
and social demands. Therefore, we expect managers to
view designers with ideation capabilities as unhelpful for
building a dynamic capability for MI.

Hence, we advance the following two hypotheses:

Hypothesis 1a The ideation capabilities of designers are
positively associated with UCD.

Hypothesis 1b The ideation capabilities of designers are
negatively associated with MI.

2.2.2 | Holistic thinking capabilities of
designers as a microfoundation of UCD and MI

Recent studies emphasize that critical thinking (Dell'Era
et al., 2020; Magistretti et al., 2018; Martin & Martin, 2009)
and systemic thinking (Cooper et al., 2009; Plattner et al.,
2009) are key designer skills that facilitate leveraging the
design process and particularly aid in exploring innova-
tive trajectories in the search for novel ideas. The idea of
critical thinking emphasizes its etymological roots, i.e.,
“krino” (xpivw) refers to the practice of “judging”, “valu-
ing”, or examining in depth when interpreting things
(Verganti, 2017). Systemic thinking in the design litera-
ture dates back to the Gestalt theory of perception (Koffka,
1922) applied to design. According to this theory, the role
of a product or the solution it provides must be inter-
preted and framed according to the contextual landscape
(Behrens, 1998; Graham, 2008; Hollnagel, 1997; Jones,
2015), while embracing all aspects and relationships sur-
rounding the object and the user-product relations.

Whereas critical thinking prompts designers to delve
deeper into the design problem, systems thinking is re-
quired to expand the scope of the problem space and, thus,
connect many elements and aspects related to users, users’
context, and external social and cultural trends at differ-
ent levels. In different ways, both skills can free designers
from current constraints and facilitate new perspectives in
the approach to designing new solutions. Critical think-
ing, in fact, allows designers to challenge the status quo
at different levels and avoid the common tendency to
fall in love with the first or easiest solution instead of re-
framing and delving deeper into the more controversial
aspects of “wicked”, ill-defined, or complex design prob-
lems (Buchanan, 1992). Systems thinking opens the door
to considering and addressing interdependencies, prompt-
ing designers to extend beyond the usual constraints of
the current context (Reynolds, 2011).

INNOVATION MANAGEMENT

We refer to the combination of these two thinking skills, i.e.,
critical and systemic, as the designer's “holistic thinking capabil-
ity,” which invokes a common designer cognition dynamic that
is associated with zoom-in and zoom-out activities (Ruttenberg
& Maital, 2014). Designers with holistic thinking capabilities are
likely to be important components of both UCD and MI capabil-
ities because they enhance the organization’s ability to identify a
new “how” for UCD or a new “why” for ML

Holistic thinking applied to UCD serves as an enabler
of contextual inquiry (Beyer & Holtzblatt, 1999; Gero &
Kannengiesser, 2004) that more easily connects contex-
tual elements and makes it easier to grasp and make sense
of system dimensions. It also promotes the critical search
for insights and the ability to skim such insights and ad-
vance hypotheses regarding new innovation trajectories
that match users’ expressed or unexpressed needs.

Applied to MI, holistic thinking capabilities enable a
deeper and wider understanding of the context that can
justify and sustain the design of new meanings. According
to Verganti (2017), “[meaning innovation] is a process of
clashing and fusing the different perspectives that we inev-
itably have inside ourselves. While brainstorming suggests
deferring judgment, innovation of meaning creates through
Jjudgment. It's the art of criticism that enables us to discover
the new, to turn the blurred internal hypotheses we start
with into a final robust vision that people love.” Hence, the
search for new meanings requires a systemic view to grasp
emerging sociocultural models, sense weak social behav-
ior, and identify symptomatic gaps between the received
view of the current meaning and people’s lives.

Thus, the holistic thinking capabilities of designers are
likely to be considered beneficial by managers seeking to
build dynamic capabilities related to either UCD or MI.

Accordingly, we propose the following hypothesis:

Hypothesis 2  The holistic thinking capabilities of design-
ers are positively associated with both UCD and MI.

2.2.3 | Envisioning capabilities of designers
as a microfoundation of UCD and MI

The emerging domains of design leadership (Joziasse, 2011;
Miller & Moultrie, 2013; Sherwin & Maguire, 2010; Turner,
2016) and design management (Acklin, 2013; Chiva &
Alegre, 2007; Fernandez-Mesa et al., 2013) have highlighted
the importance of designers’ ability to envision new scenar-
ios that can guide design activities. This ability is rooted in
the skills of imagining and visualizing (Miller & Moultrie,
2013). Imagining involves looking beyond the status quo
and projecting a new possible future and courses of action.
Visualizing relates to representing and translating ideas into
visual artifacts to expedite sharing and gathering feedback.
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By imagining and representing future scenarios, de-
signers provide company management with insight into
possible development paths that match design solutions
with business constraints (Morelli & Tollestrup, 2007;
Wrigley & Bucolo, 2012). For example, in the search for
new solutions, the ability to envision scenarios based on
new artifacts, experiences, user contexts, or activities can
help support decisions regarding which innovation trajec-
tory appears the most attractive to the business (Carlgren
et al., 2016; Dell'Era et al., 2020; Krum, 2013; Magistretti
et al., 2018; Micheli et al., 2019).

UCD and MI are likely to differ in the importance they
assign to envisioning capabilities. In UCD, even when the
value of designers visualizing new solutions is acknowl-
edged, there is no expected role of projecting designers’
vision or imagination into the future. Rather, all observa-
tional activities proposed in UCD settings tend to derive
their insights from a “hic et nunc” situation involving the
contextual inquiry of the user.* Even the UCD tool reper-
toire (Sanders, 2002) does not embrace scenario-building
techniques or other visioning devices. Thus, the envision-
ing capabilities of designers appear not to be relevant for
UCD, and managers are unlikely to consider them essen-
tial for this type of dynamic capability.

In contrast, envisioning is at the core of MI (Verganti,
2017). The dynamics of “clashing and fusing” are based
on confrontation among new scenarios and visions of
the future. Visions are contrasted and visualized in the
form of “cultural probes” (Verganti, 2017) to understand
what can be considered a desirable future for people.
Moreover, the repertoire of tools of MI includes differ-
ent scenario-building techniques (Verganti, 2017). Thus,
the envisioning capabilities of designers can be consid-
ered fundamental for MI, and managers likely consider
them important as they seek to build this type of dynamic
capability.

Accordingly, we propose the following hypotheses:

Hypothesis 3a The envisioning capabilities of designers
are not associated with UCD.

Hypothesis 3b The envisioning capabilities of designers
are positively associated with ML

2.24 | Active user involvement as a
microfoundation of UCD and MI

Although Hekkert and Van Dijk (2001) argue that pay-
ing too much attention to end users can erode the role of
the designer, whose vision and creativity are essential for
innovation, design theory and practice have always as-
sumed the relevance of involving users in the design of
new solutions (Steen et al., 2007). This involvement has

long been essentially passive, posing the user as an actor
to be observed and studied in terms of biometric param-
eters and soft dimensions, such as cultural behaviors and
habits (Barab et al., 2004; Salvador et al., 1999). Recently,
the diffusion of digital technologies and the evolution of
user culture (Schifer, 2011) have allowed users to more
actively participate in innovation processes managed by
organizations. Thus, techniques aiming to merely identify
user needs (Lindgaard et al., 2006) or the sets of pains and
gains associated with the “job to be done” (Osterwalder
et al., 2014) have been supplemented with techniques to
actively involve users in the ideation, conceptualization,
and testing phases of the design process (Celikoglu et al.,
2017; Fiiller et al., 2014; Lettl, 2007). An entire repertoire
of different techniques is available to support designers in
understanding users (such as the ethnographic fieldwork
or lead-user approach) or leverage users’ creativity to se-
cure their collaboration in finding new solutions (such as
in contextual design, co-designing, and empathic design).

A passive involvement of the user does not imply spe-
cific organizational efforts since the designer can easily
individually manage the study and analysis of the an-
thropometric and behavioral characteristics of users. In
contrast, the active involvement of users presupposes the
company's development of practices and tools able to en-
gage users in different phases of the design process and
accumulate and make available the knowledge obtained
through their involvement. Thus, active user involvement
requires managers to assess the relevance of this type of
involvement for building dynamic UCD or MI capabilities
and, consequently, organizing the firm.

As previously noted, UCD relies on the ability of the
organization to develop multiple ideas able to address
users’ problems and design solutions that meet their
needs. Therefore, active user engagement can be a valu-
able source for company designers to gain inspiration,
codevelop solutions with end-user contributions and test
prototypes of new products and services in advance. Thus,
we expect managers to consider active user involvement
at the organizational level relevant for building dynamic
capabilities related to UCD.

In contrast to UCD, the MI approach does not require
much user involvement during the design process. As
highlighted above, this approach consists of an inside-out
process that begins with management formulating new
hypotheses regarding emerging sociocultural trends and
new business assumptions and continues with designers
developing scenarios for new product meanings (Verganti,
2017). The result of the process is a prototype that incor-
porates new cultural assumptions made tangible in the
design of new meaningful experiences. Thus, users are
only the terminal point in the entire design process and
the recipients of the meanings that the product conveys.
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Thus, active user involvement at an organizational level
can be considered unimportant for MI, and managers are
likely to consider user involvement unhelpful for building
this type of dynamic capability.

Accordingly, we propose the following hypotheses:

Hypothesis 4a Active user involvement at the organiza-
tional level is positively associated with UCD.

Hypothesis 4b Active user involvement at the organiza-
tional level is not associated with MI.

3 | RESEARCH METHODS

3.1 | Sample and data collection

This study was based on a sample of companies included
as eligible for the Compasso d'Oro Award by the Italian
Association of Industrial Design (ADI)’ during the 2011-
2016 period. Only firms in the “design for living” category
were included in the sample, allowing us to focus on de-
sign projects whose output was a specific product rather
than a service or cultural initiative. This category includes
companies that manufacture furniture and accessories for
the home, lighting equipment, sanitary and bathroom ac-
cessories, kitchen furniture and appliances, televisions,
computers, home automation control systems, outdoor
furniture, equipment for gardening, street furniture, and
public lighting.

The survey was conducted through a closed-ended
questionnaire using a single respondent approach
(Montabon et al., 2018). The targeted respondent was
the manager that the ADI listed as officially responsible
for the project development. This approach, supported
by previous studies, is consistent with a sample mainly
composed of SMEs (Kull et al., 2018). In these types of
organizations, the responsibility for managing design ac-
tivities is usually assumed by one person who has a de-
sign background/experience (often a top manager or even
the business owner). Other people lack either the man-
agement position or the design background required to
be qualified to answer our specific questions. Therefore,
following a proven protocol (Montabon et al., 2018), we

TABLE 1 Characteristics of the sample
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chose not to draw on multiple respondents and focused,
instead, on attempting to reach the single best respondent
at each company.

The population initially comprised 457 companies.
Companies that did not respond after the initial receipt of
the questionnaire were contacted again, up to two more
times. Of the 121 questionnaires completed and returned,
106 were considered valid after eliminating the incom-
plete questionnaires and outliers. Incomplete question-
naires missed relevant data, while those related to projects
carried out by different types of organizations, such as cul-
tural associations, were considered outliers. Indeed, these
organizations differ in their mission because they are not
for profit, and they usually do not have a clear managerial
structure. As a result, based on their nature, these organi-
zations could be spurious in how they build and manage
dynamic design capabilities.

The final response rate of 23% is consistent with other
studies investigating firms through a questionnaire ad-
ministered to managers, e.g., studies have observed an
average response rate of 35% with a standard deviation
of 18% (Baruch & Holtom, 2008; Mellahi & Harris, 2016).
This approach allowed us to build a sufficiently large data
set to conduct a statistical study based on the PLS-SEM
approach; Chin (2001) suggests a minimum number of
observations equal to 10 times the maximum number of
independent variables to be regressed on each of the mod-
el's dependent variables.

The characteristics of our sample are summarized in
Table 1.

3.2 | Indicator variables and
measurement scales

The measurement model includes twelve indicator
variables used to capture six different latent constructs.
The indicator variables were identified through ques-
tions expressed as statements that the managers had
to read and use to indicate their level of agreement. A
five-step Likert scale (disagree, moderately disagree,
neither agree nor disagree, moderately agree, and agree)
was used. The questionnaire was designed to be brief

Number of firms
Turnover (Mln. Euro) Number of employees Examples of firms in the sample in %
>100 >250 Artemide, B-Ticino, Cassina, Natuzzi, Technogym, and 10%
Veneta Cucine
>10 and <100 >50 and <250 Alessi, Poltrona Frau, and Teuco-Guzzini 35%
>1and <10 >10 and <50 Fiam Italia and Martinelli Luce 28%
<1 <10 Small-firms and design studios 26%
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and easy to answer. As noted in the literature, question-
naires that are excessively long or use multiple items are
not well suited to target respondents who are challeng-
ing to reach or who may be tempted not to respond or
respond without the level of attention needed for our
study. However, using a few items or even individual
items to capture higher-order constructs still requires
some caution. Building on Rossiter (2002), Bergkvist
and Rossiter (2007, p. 176) suggest that “a single-item
measure is sufficient if the construct is such that in the
minds of raters (e.g., respondents in a survey) (1) the ob-
ject of the construct is ‘concrete singular,” meaning that it
consists of one object that is easily and uniformly imag-
ined, and (2) the attribute of the construct is ‘concrete,’
again meaning that it is easily and uniformly imagined.”
Accordingly, we sought the expertise of design experts
and academics, who helped us clarify the statements
and ensure consistency with the issues investigated.

Moreover, to confirm the reliability of each measure-
ment item, a prototype of the questionnaire was pretested
in person with a panel of selected managers to obtain
feedback and identify and remove possible sources of
misunderstanding and/or ambiguity. Finally, the ques-
tionnaire was administered to the whole sample of tar-
get respondents through the Qualtrix online platform,
whose monitoring features were used to control the be-
havior of the respondents. Phone support was offered to
the respondents for two months to encourage them to
complete the questionnaire and provide clarifications if
needed. The simplicity of the questionnaire and the small
number of items used to describe the constructs lower the
risk of common method bias (Williams et al., 1989) with-
out necessarily losing much predictive validity (Drolet &
Morrison, 2001).

TABLE 2

Latent variables (designer

capabilities) skills/abilities)

Ideation capabilities (IC) Creativity (CR)

Holistic thinking capabilities (HC) Critical thinking (CT)
Systemic thinking (ST)

Envisioning capabilities (EC) Scenario imagination (SI)

Scenario representation (SR)

Indicator variables (designer

3.2.1 | Individual designer capabilities

Five items that identify five different individual designer
skills/abilities were used to capture three main designer
capabilities: ideation, holistic thinking, and envisioning.
The following five items were defined using specific terms
largely acknowledged and recognized by the design-
related community of practitioners: creativity (in finding
new solutions), critical thinking, systemic thinking, abil-
ity to imagine possible futures, and ability to represent
(new scenarios) visually.

As previously noted, creativity is usually associated with
designers’ ability to generate new ideas by redefining the
problem space. Therefore, we used this item to capture the
relevance assigned by managers to designers’ capability to
creatively seek new solutions (ideation capability) (Cooper
et al., 2009; Martin & Martin, 2009; Martinez-Villagrasa
et al., 2018; Morelli & Tollestrup, 2007; Turner, 2016).

Critical thinking and systems thinking were used as el-
ements to capture managers’ perception of the relevance of
the ability of designers to adopt a holistic view of both the
problem space and solution space (holistic thinking capabil-
ity) (Martin & Martin, 2009; Reynolds, 2011; Verganti, 2017).

Finally, the ability to imagine different futures and the
ability to visually represent new possible scenarios were
used to capture managers’ perception of the relevance of the
designers’ ability to develop new visions of the future related
to new solution design (envisioning capability) (Michlewski,
2008; Topalian, 2002; Turner, 2016; Verganti, 2017).

Table 2 summarizes the indicator variables used to
identify the designers’ skills and their association with
individual designers’ capabilities along with the main
studies in the literature that refer to these variables. The
questions used to investigate the relevance assigned

Indicator variables used to capture individual-level designer skills/capabilities

Key literature references (all at the individual level)

Amabile (1988), Basadur et al. (2000), Cross (2011); Dorst and
Cross (2001); Dorst (2011); Wrigley and Bucolo (2012)

Verganti (2017); Magistretti et al. (2018); Cooper et al. (2009);
Jones (2015); Graham (2008); Behrens (1998)

Cooper et al. (2009); Martin and Martin (2009); Koffka (1922);
Bertola and Teixeira (2003); Hargadon and Sutton (1997);
Ryan (2014); Mont (2002)

Topalian (2013); Sherwin and Maguire (2010); Miller and
Moultrie (2013); Morelli and Tollestrup (2007); Wrigley
and Bucolo (2012)

Morelli and Tollestrup (2007); Topalian (2013); Sherwin
and Maguire (2010); Miller and Moultrie (2013); Joziasse
(2011); Turner (2016)
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Ideation
Capabilitics

Creativity in searching new
solutions

[ Critical thinking

Holistic

Capabilitics

[ Systemic thinking

[ Imagination of possible futures

Envisioning
Capabilities

Visual representation of new
scenarios

[ Inspiring the design process

[ Collaborating in the design of
products

[ Testing prototypes

FIGURE 1 Complete structural equation model

by managers to each designer skill are reported in
Appendix A.

3.2.2 | Active user involvement

As previously noted, design studies highlighted the dif-
ferent roles of users in the design activities of a company
(Sanders, 2002; Sanders et al., 2010). Accordingly, these
different roles were used to capture managers’ perceptions
of the importance of users’ involvement for design-related
dynamic capabilities. In particular, consistent with the
logic presented in the theory development section of this
article, the respondents were asked to evaluate the impor-
tance of three different ways for users to participate in the
design process.

The first type of involvement is about user participa-
tion in alerting designers and inspiring them with sev-
eral new ideas (Gero & Kannengiesser, 2004; Gould &
Lewis, 1985; Celikoglu et al., 2017). The second type of
involvement relates to collaboration between users and
designers in developing new solutions (Fiiller et al., 2014;
Jespersen, 2010; Sanders, 2002; Taffe, 2015). The third
type of involvement concerns user testing new solutions
developed by designers during the design process (Sauer
& Sonderegger, 2009; Sonderegger & Sauer, 2010). These
three types of involvement were coded respectively as fol-
lows: inspiring the design process (IDP), collaborating in
the design of solutions (CDS), and testing new solutions
(TNS). All three ways jointly contribute to defining user
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Understanding users needs to
design ad hoc products

- Creatively solve users” complex
s problems

Propose new experiences based
on future scenarios

4 Surprise users with unexpected
a and emotionally reach solutions

Active User
Involvement

involvement, which was built as a formative construct.
The questions used to identify the managers’ perceptions
of the relevance of the different possible ways of engaging
users in the design process are reported in Appendix A.

3.2.3 | Organizational dynamic design
capabilities

As already noted, the two design-related dynamic capa-
bilities considered in this study (i.e., UCD and MI) dif-
fer in terms of teleology and ontology (Dell'’Era et al.,
2020; Norman, ; Norman & Verganti, 2014; Verganti,
2009, 2017). Thus, to assess the relevance of UCD and MI
among firms recognized for design excellence, the manag-
ers were asked to evaluate the importance of the possible
roles of design that can be associated with either UCD
or MI. Consistent with the logic presented in the theory
development section of this article, UCD was associated
with two main design roles. The first role is understand-
ing user needs and developing and proposing ad hoc prod-
ucts based on this understanding (Kouprie & Visser, 2009;
Norman & Draper, 1986; Sanders, 2002). The second role
is creatively solving complex problems that users can en-
counter using specific products (Brown, 2008; Buchanan,
1992; Cross, 2001, 2011; Dorst, 2011). Similarly, MI was
defined according to its association with two roles. The
first role is imagining future scenarios and proposing
new user experiences (Verganti, 2009, 2017). The second
role of design is surprising users with unexpected and
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emotionally rich solutions (Altuna et al., 2017; Verganti,
2009, 2017). Accordingly, both UCD and MI were defined
as reflective constructs.

Figure 1 shows the complete structural equation model
used to test the relationship between the microfounda-
tions and dynamic design capabilities.

3.3 | Statistical analysis

Statistical analysis was conducted using SEM based on
partial least squares (PLS-SEM). This methodology re-
laxes the data normality condition required by covariance-
based structural equation modeling and provides robust
results even with relatively small samples. Therefore, this
approach is particularly suitable for exploratory studies
(Hwang et al., 2010; Wong, 2010, 2013). In contrast to
covariance-based SEM (CB-SEM), PLS-SEM is used to es-
timate coefficients that maximize the R? value of the en-
dogenous constructs of the model and does not allow an
analysis of biunivocal correlations. The statistical analysis
relied on the following two macro phases as suggested in
the literature (Hair et al., 2016): (1) measurement model
evaluation and (2) structural model evaluation. The meas-
urement model evaluation comprised the following four
steps: (1) analysis of the construct reliability and validity
of the reflective constructs; (2) analysis of the discriminant

Ideation
Capabilities

0.234 %%
Holistic

Capabilities

Envisioning
Capabilities

validity of the reflective constructs; (3) analysis of the col-
linearity of the formative indicators; and (4) analysis of
the significance and relevance of the formative indicators.
The structural model evaluation comprised the following
two steps: (1) estimation of the model path coefficients
and (2) estimation of the significance of the coefficients
through a bootstrapping technique.

4 | RESULTS

4.1 | Measurement model evaluation

The analysis of the results focused primarily on assess-
ing the quality of our measurement model. Accordingly,
the internal consistency, reliability and convergent va-
lidity of the five reflective constructs were first analyzed.
All model constructs indicated internal consistency, reli-
ability, and convergent validity values in the range/above
the thresholds suggested in the literature, confirming the
goodness of the model. The second step of the analysis
was evaluating the discriminant validity of the reflective
constructs of the model. This analysis also reported values
in the expected range, supporting the conclusion that all
reflexive latent variables have discriminant validity. The
following step was an analysis of the collinearity between
the variable indicators of the only formative construct of

i ucD
R2=10.183

Active User
Involvement

FIGURE 2 Structural equation model results
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the model. The test excluded collinearity among the in-
dicators. The final step was the evaluation of the signifi-
cance of the model's formative indicators. All indicators
proved to be significant and, therefore, were retained.

The details of the measurement model evaluation are
provided in Appendix B.

4.2 | Structural model evaluation

After the quality assessment of the measurement model,
a two-tailed test was used to estimate the path coefficients
of the model and, by applying a bootstrapping technique,
their level of significance. Following established practice,
the number of subsamples used in bootstrapping was set
at 5000, and the minimum significance level was set at
p < 0.05. Figure 2 shows the analysis results; the coeffi-
cient and significance of the significant relationships are
indicated, and a dotted line represents the nonsignificant
relationships for ease of reading. The R* values of the two
endogenous latent constructs, i.e., UCD and MI, are 0.183
and 0.314, respectively. Although there is a lack of con-
sensus in the literature regarding the levels of R* that are
acceptable for PLS-SEM models, the exploratory nature of
our study may justify the relatively low explanatory power
of our dependent variables (Hair et al., 2016). Future stud-
ies considering other microfoundations of design-related
capabilities are likely to increase the total variance ex-
plained and eventually diminish the relative weight of our
explanators.

As shown in Figure 2, ideation capabilities are neg-
atively related to MI. Holistic thinking capabilities are
positively related to both UCD and MI. Envisioning capa-
bilities are positively related only to MI, and this relation-
ship is the strongest in absolute terms. In contrast to our
expectations, the relationship between ideation capabili-
ties and UCD is not statistically significant. Active user in-
volvement, as hypothesized, is positively associated with
UCD and has no significant relationship with MI.

5 | DISCUSSION

The data in our sample of managers of Italian companies
recognized for their design excellence supported seven
of our eight hypotheses. Only H1a, which posited a posi-
tive association between designers’ ideation capabilities
and UCD, was not supported. Taken together, these re-
sults corroborate the central idea that managers consider
their firms’ approach to innovation when seeking to build
design-related capabilities and recognize that unique
combinations of designer capabilities and different levels
of user involvement are required.
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This cross-level study represents an early effort to
conceptually trace and empirically test how specific
individual-level designer skills and the scope of user in-
volvement serve as microfoundations (Barney & Felin,
2013) that differentially contribute to two organizational-
level dynamic design capabilities. Additionally, while our
findings largely corroborate extant theorizing regarding
MI and its relationship with designer capabilities, they
represent a step forward in gaining the empirical richness
thatis needed in this stream of design innovation manage-
ment research. We discuss below some implications and
further contributions of these findings specific to each de-
signer capability and to user involvement.

5.1 | Ideation designer capability

Given that H1la was based on the orthodox concept of crea-
tivity and the importance routinely assigned to the genera-
tion of new ideas (Amabile, 1988; Basadur et al., 2000; Cross,
2001; Paulus & Brown, 2003; Putman & Paulus, 2009), our
finding of no significant relationship between designer ide-
ation capabilities and UCD can be somewhat puzzling. The
result prompts the question, “why did the managers in our
study place no special value on this capability?”

The lack of significance does not necessarily suggest
that ideation is unimportant for the firms in our sample.
Instead, it may imply that some managers perceive ide-
ation capabilities as beneficial for their designers and other
managers view such capabilities as less critical. Indeed, in
some organizations, the ideation role, although important,
could be played by someone other than the organization's
designers.® In this case, as suggested by the literature, de-
signers act more as facilitators, whose main ability is to ac-
knowledge the ideas of others and translate these ideas into
new product requirements, than as developers of new ideas
(Bertola & Teixeira, 2003). To effectively translate others’
ideas, designers need to leverage specific knowledge about
the use of materials, the product's architecture, and its lan-
guage evolution (Dell'Era & Verganti, 2007; Swan et al.,
2005; Verganti, 2003). They don't need ideation capabilities
that managers would thus perceive as irrelevant. Specifying
the boundary conditions for when designers with ideation
capabilities are helpful for UCD and when others may play
this role is a promising direction for future work.

The significant negative relationship observed between
ideation capabilities and MI (H1b) suggests that design-
ers with these capabilities may even be detrimental to an
organization's efforts to build dynamic MI capabilities.
Having numerous novel ideas can be distracting, and hav-
ing expertise in generating ideas may even weaken com-
mitments to a specific direction or blur the vision needed
to sustain effort. Future studies linking this finding to



MICROFOUNDATIONS OF DYNAMIC DESIGN CAPABILITIES: AN EMPIRICAL ANALYSIS OF

JOURNAL OF PRODUCT

“EXCELLENT” ITALIAN DESIGN FIRMS

INNOVATION MANAGEMENT "~

ideation capabilities’ impact on MI outcomes could be
useful.

5.2 | Holistic thinking and envisioning
capabilities

Our results confirm that managers pursuing UCD dy-
namic capabilities seem to value holistic thinking ca-
pabilities (H2a) but not envisioning capabilities (H3a).
These findings suggest that good products that delight
users do not require designers capable of imagining and
visually representing alternative futures. They also echo
the call in recent ergonomic studies for a broader focus
beyond the user-product relationship, i.e., a focus con-
sidering more contextual elements and usage contingen-
cies (Beyer & Holtzblatt, 1999; Hekkert & Van Dijk, 2001;
Kouprie & Visser, 2009). Such studies, often referred to as
system or holistic ergonomics (a sort of augmented ergo-
nomics), suggest that grasping insights from the user field
requires a more comprehensive view of all main spatial-
relational and time-based aspects. This holistic view could
be particularly useful in competitive environments where
companies differentiate their offerings less on tangible
products and more on user experiences and “product-
service systems” (Baines et al., 2007).

Our results support the idea that having designers
with both holistic thinking (H2b) and envisioning capa-
bilities (H3b) is valued by managers pursuing MI. While
unsurprising, these findings provide empirical support
for the argument that emergent new meanings are more
easily grasped by designers equipped with a combination
of skills that enable them to question assumptions rooted
in the current reality and to develop alternative systemic
visions of the future (Verganti, 2017). The firm-level abil-
ity to chart new directions for the future is aided, on the
one hand, by designers’ ability to sense and link scattered
weak signals emanating from technological, societal and
economic forces; on the other hand, by designers’ ability
to combine and recombine alternative direction hypothe-
ses that can be tested and iterated. MI may be difficult or
even impossible without some general picture of possible
futures and the elements that can be mobilized to promote
new experiences.

Although our results place designers’ holistic thinking
capabilities at the core of both UCD and MI dynamic de-
sign capabilities, future research is needed to determine
the extent to which the requisite abilities may differ and
how the same abilities may be differentially applied. We
argued that holistic thinking is helpful for UCD when ap-
plied in the context of the user-product relationship. As
designers consider more cognitive and behavioral dimen-
sions of user experience, they need to grasp the signals

and insights that contribute to the coherent whole of the
context of this relationship. Holistic thinking is needed in
MI to reframe and make sense of the complex web of rela-
tionships that embed technology scenarios, people's lives,
emergent malaises or misalignments between industry
standards (which embed consolidated and frozen mean-
ings), and novel cultural languages and registers (Rindova
etal., 2011). This role of holistic thinking in MI calls for an
ability that does more than expand the designer's consid-
eration to include a broader scope of issues; it must inform
warranted changes in the object to which the capability is
applied. Whereas UCD essentially focuses on the ethno-
graphic context, MI seeks input from sociological, anthro-
pological, and even philosophical aspects that connect
and provide meaning to how people live and how they
use products and services. Hence, additional research is
needed to test our interpretation that, although the same
underlying skills of holistic thinking may be helpful for
MI and UCD, this same capability may need to be applied
to a broader context in MI than UCD. Any differences in
how this capability is applied will likely also require addi-
tional complementary capabilities.

5.3 | Userinvolvement

The observed need for designers with envisioning capa-
bilities for MI but not UCD is consistent with our final set
of findings, i.e., active user involvement is at the core of
UCD (H4a) but not MI (H4b). Thus, while building UCD
dynamic capabilities, managers and designers must pay
attention to users’ needs and, as a part of the UCD dy-
namic capability, other organizational capabilities needed
to facilitate the desired level of user involvement.

Finally, the supported null hypothesis, H4b, is consis-
tent with the limited role that users play in MI. Indeed,
delving into the life of users, asking users to play a lead
role in the design process or in the testing of prototypes,
is unhelpful for recognizing the emerging social and cul-
tural dynamics that form the basis for designing new
meanings (Dell' Era & Verganti, 2007). Future work could,
however, investigate specific types of user involvement to
understand their impact on MI. For example, some forms
of active user involvement aimed at testing the relevance
of new meanings could be positively associated with MIL.

5.4 | Managing the paradox of pursuing
both UCD and MI

Our findings suggest that UCD and MI require a unique
combination of designer skills and scope of user involve-
ment, implying that organizing to build both capabilities is
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not easy. However, UCD and MI are not necessarily mu-
tually exclusive. Indeed, having both dynamic capabili-
ties over time may even be necessary, especially among
firms with design excellence that seek to retain such excel-
lence.” We view this issue as a paradox confronting design
firms similar to the exploitation-exploration paradox de-
scribed by March (1991).® Similar to exploitation and ex-
ploration, MI and UCD are likely to conflict if allowed to
comingle. Companies that excel in design have to manage
their use (e.g., through organizational innovations, such
as ambidexterity) or somehow keep the two separated
(e.g., temporally, structurally, or even via the structural
holes [Burt, 1992] that characterize an actor's innova-
tion networks [Rogan & Mors, 2017]). Also similar to the
exploitation/exploration paradox, which has spawned a
large, significant stream of literature, MI and the organi-
zation it requires may lead to developing a higher-order
dynamic capability (like ambidexterity) that can also ac-
commodate and renew an organization's UCD capability.
Nevertheless, more research is warranted to explore the
nuances of compatibility/incompatibility issues posed by
UCD and ML

5.5 | Continuing and expanding role of
design “experts”

Design is becoming an essential strategic tool for compa-
nies of all sorts, and managers increasingly recognize its
potential. This potential is reflected in the broad dissemi-
nation of design thinking (Kolko, 2015) across companies,
consultancies, and business schools and the growing con-
sideration of the vital role of design as a dynamic capa-
bility in an increasingly VUCA world (Liedtka, 2020).°
Some researchers claim that design offers the prospect of
“unleashing the creative potential within us all” (Kelley &
Kelley, 2013). The proliferation of design thinking among
organizations, including those noted for their design ex-
cellence, is consistent with our explanation for why our
analysis did not reveal a strong presence of ideation among
the capabilities of expert designers. As we discussed, the
ideation role may be played by other individuals, espe-
cially in firms noted for their design excellence.

However, our study suggests another more nuanced
implication of the evolving role of design and how it is
practiced. In a rush to accommodate design thinking,
practitioners and scholars risk losing sight of its limits,
especially when it is prescribed to be practiced by “ev-
eryone” and commonly embedded in easily replicable
routines and processes. This study suggests that at least
among the firms cited for excellent design in our sample,
there is a role for the deeper design cognition inherent in
the training, thinking and practices of design experts and
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professionals. Design thinking, as it is often portrayed, is
not a substitute for this expert cognition.'

The managers we surveyed recognize the difference
between the two perspectives. While they seem to ac-
knowledge a lesser need for ideation capabilities among
their designers, they clearly consider the need for expert
designers trained in other skills. The significance of de-
signer capabilities for both UCD and MI underscores the
need for professional designers with specific design skills
to develop design-related organizational capabilities.
These managers view (at least implicitly) the capabilities
of these professional designers as fundamental for build-
ing organizational-level design capabilities that nurture
and draw upon the special cognitive abilities of designers.
Designers are essential contributors to how learning oc-
curs in firms noted for their design excellence and how
they mobilize and transform resources to innovate. The
ongoing efforts to build organizational-level design ca-
pabilities and render them dynamic suggest an expanded
role for professional designers and for the design cogni-
tion they help to inculcate, i.e., a role that will guide com-
panies not only in adapting to change but also in leading
and even shaping change (Rindova & Courtney, 2020).

6 | CONCLUSIONS AND
LIMITATIONS OF THE STUDY

Previous studies show clearly that design plays a crucial
role in creating a competitive advantage for companies.
Some studies also highlight the central role of designers
in developing organizational design capabilities and the
central role played by users in design activities. However,
such studies are mostly conceptual or draw upon cases
to consider (albeit anecdotally) the microfoundations of
firms’ ability to leverage design approaches in innova-
tion activities. This study is among the first to formalize
and statistically test specific hypotheses regarding the re-
lationship between two types of dynamic organizational
design capabilities (i.e., UCD and MI) and two types of
microfoundations (i.e., individual designer capabilities
and active user involvement in the design process). The
study provides empirical support for some widely held
assumptions, notes apparent inconsistencies in other as-
sumptions, and highlights the importance of still other as-
sumptions not clearly stated in previous studies.

To benefit from data from a large sample of compa-
nies, we made a series of choices in the research design
that have both advantages and limitations. First, only
companies awarded by the ADI for innovative product
design were included in the sample. This choice al-
lowed us to restrict the data collected to ensure it would
come from managers who are most likely to have design
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expertise and are able to discern the different aspects of
building design capability in their organization. At the
same time, this choice limited our ability to understand
whether dynamic design-related capabilities are con-
ceived differently in firms lacking design excellence.
Future studies may investigate the differences in lever-
aging design between excellent and non-excellent firms.
Additional studies could also investigate the extent to
which the microfoundations of the dynamic design ca-
pabilities may differ in different settings across indus-
tries. Moreover, the findings could be affected by factors,
such as the type of product and market specificities. For
example, more technology-focused developments may
require skills and tools tailored to conducting techni-
cal research, while products more focused on customer
value may require skills and tools that are tailored to
competences useful for consumer behavior assessments.
Future studies might address this issue and relate the in-
vestigated design capabilities to different product typol-
ogies and market specificities.

Second, to focus on the managers most involved in
the process of designing award-winning products, we re-
lied on a single respondent. This approach was especially
useful for engaging with the large portion of the sample
consisting of SMEs, which tend to have a single manager
responsible for design activities. However, this approach
may have limited our ability to capture the multiple per-
spectives of design that may exist in the larger organiza-
tions in our sample. Future studies may focus on larger
companies demonstrating excellent design to capture dif-
ferences in perceptions among the key actors involved in
assembling the microfoundations of the design capabili-
ties of their organizations.

Third, we used a short questionnaire based on a few
key items. This approach is customary in exploratory
studies targeting hard-to-reach and reluctant-to-respond
informants because it helps increase response rates and
ensure more attentive responses. However, using only
a few items may entail the risk of reducing the content
validity of the constructs and limiting the ability to dis-
criminate finely among the respondents. In addition,
some items may be interpreted differently by different
respondents, reducing the explanatory power of the re-
sults. Although we adopted steps to limit these risks in
constructing a questionnaire designed by design experts
for a target audience of design experts, the validity of
our exploratory results would be enhanced by corrob-
orating evidence from future statistical analyses based
on multiple item measures from large samples of com-
panies. Such studies could adopt finer-grained measure-
ment models to verify the latent constructs in our model
or possibly include additional microfoundations and/or
moderators that we omitted (e.g., the types of products

designed, how the design process is conceived, or the
radicalness of the innovation developed) to increase the
magnitude of the coefficient in the model and the R* of
the dependent variables.

In some sense the present study poses more questions
than it answers and, thus, it clearly calls for additional work.
But at least in some important ways, it also sheds light on
promising paths for future research. We regard this work
as a small but important step in more fully exploring the
microfoundations of organizational design capabilities and
starting to expand the necessary empirical investigations.

ACKNOWLEDGMENTS

We are grateful to the guest editors and the three re-
viewers who helped us in the different review rounds to
strengthen the whole theoretical structure of the article,
better highlight the real contribution to the literature,
and clarify the limits of the study. We are also grateful
to ADI (the Italian Association for Industrial Design) for
the precious support received during the data-gathering
phase.

CONFLICT OF INTEREST
There are no conflicts of interest.

ETHICS STATEMENT

The authors have read and agreed to the Committee on
Publication Ethics (COPE) international standards for
authors.

ORCID

Cabirio Cautela  https://orcid.org/0000-0002-5171-2935
Michele Simoni © https://orcid.org/0000-0003-1669-3676
Peter Moran © https://orcid.org/0000-0001-8049-0377
ENDNOTES

! The ADI index comprises a list of firms participating in the
Compasso D’Oro award (see note 5 below), which are recognized
for their innovative product design.

N}

Although MI is often viewed as more radical and UCD is viewed
as more incremental, both capabilities involve the type of “gener-
ative sensing” and its use of framing and abduction described by
Dong et al. (2016); both capabilities enable organizations to seize
opportunities identified through sensing and involve recombining
organizations’ resources and other capabilities to transform the
value they create for users. In addition, MI is more likely to shape
the business environment.

w

In setting the solution space for a particular problem that a prod-
uct or service user faces, it is fundamental to understand the
user's implicit and hidden needs, wishes, and preferences, hab-
its and behavior, as well as the context in which the user acts
(Battarbee & Koskinen, 2005; Kouprie & Visser, 2009; Leonard
& Rayport, 1997; Mattelméki et al., 2014; Micheli et al., 2019;
Sanders, 2002).
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* Hic et nunc is a Latin locution that can be translated as “here and
now” in English. In the design context, it refers to a situational
approach to innovation that attempts to elicit qualitative context
data from a specific user that can be blended and interpreted to
provide insights for charting possible trajectories to improve prod-
uct and services.

w

The ADI is the Italian Association of Industrial Design, which
since 1956 has brought together designers, companies, research-
ers, academics, critics, and journalists concerning design issues.
Its aim is to promote and contribute to the implementation of the
most appropriate conditions for the design of goods and services
through cultural debate, intervention in institutions and service
provision on a nonprofit basis. It manages the ADI Design Index,
which selects the best design projects yearly at the national level
to give the Compasso D’Oro award.

o

For example, currently, after specifying the user framework, it is
not unusual for companies to outsource creative activity to com-
munities of external creative people (e.g., through crowd-sourcing
platforms, design contests, hackathons or design jam sessions) to
generate the greatest number of possible ideas.

)

We thank one of our anonymous reviewers for this insight.

o

To be successful in the long term, March (1991) argues that firms
need to both exploit current opportunities and explore (and even
create) new ones. For more information regarding the manage-
ment of this paradox, see Smith and Lewis (2011).

©

VUCA is an abbreviation for volatility, uncertainty, complexity,
and ambiguity. See Millar et al. (2018) for a discussion of the chal-
lenges and recommendations for management innovation in a
VUCA world.

10 We thank one of our anonymous reviewers for this insight.
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APPENDIX A

Questionnaire administered online (Q4, Q7, and Q11 were translated from Italian)
Questions Q1, Q2, and Q3 ask the respondents to report the year of foundation, the number of employees and the average
yearly turnover during the 2011-2016 period.

The other questions in the questionnaire pertain to aspects not related to this specific research.

The information regarding the design projects, the designers involved in the ADI award-winning products, and the
manager/entrepreneur responsible for the design activities were all obtained from the ADI Index database and used to
contact the companies and administer the questionnaire to the target participants.

Likert scale

More disagree  Neither disagree = More agree
Indicator variables Disagree than agree nor agree than disagree = Agree

Q4. Express your level of agreement/disagreement with the following statements regarding the strategic role that design
plays in your organization:

The main role of design is related to
understanding the needs of users and design
products to “fit” the user (UN)

The main role of design is related to solving o o o o o
complex problems in creative and original
ways (SCP)

The main role of design is related to imagining o o o o o

possible future scenarios and designing new
experiences to improve people's lives (SE)

The main role of design is related to designing o o o o o
products that surprise people with
unexpected and pleasant solutions that can
appeal to them emotionally (US)

Q7. The fundamental ability/skill that my company seeks in designers is (please express the degree of agreement/
disagreement with the importance of each of the following designer abilities/skills):

Creativity (in searching for new solutions)
Critical thinking
Systemic thinking o o o o o

Ability to imagine possible futures
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Likert scale
Indicator variables Disagree
Ability to visually represent (new scenarios) o

More disagree  Neither disagree = More agree
than agree nor agree than disagree = Agree
[e) [©) [©) (e}

Q11. The key role that users play in the design process is (please express the degree of agreement/disagreement with each of

the following statements):

Inspiring the design process

Collaborating in the design (of products/ o
solutions)

Testing prototypes in terms of usability and
experience

APPENDIX B

Details of the measurement model evaluation
The analysis of the internal consistency, reliability and
convergent validity of the five reflective constructs in-
cluded in our measurement model was conducted in three
steps.

The results of this analysis are shown in Table B1.

Internal consistency reliability measures the degree of
intercorrelations among the observed indicator variables.
To measure internal consistency reliability, we used the
composite reliability indicator, which varies between 0
and 1, with higher values indicating higher levels of reli-
ability. For exploratory studies, this indicator is acceptable
if it has values between 0.6 and 0.9 (Nunally & Bernstein,
1994). Values higher than 0.9 are considered not posi-
tive because they indicate that the variables measure the
same phenomenon and, therefore, are redundant and do

not contribute individually to the construct measurement
(Rossiter, 2002). In contrast, values lower than 0.6 signal
a lack of internal consistency reliability. All model con-
structs have indicators in the range of 0.6-0.9 as suggested
by the literature, indicating high reliability.

Convergent validity measures the degree to which the
indicators used for each construct share a high propor-
tion of their variance and, therefore, are “captured” by
the construct. To assess convergent validity, indicator
reliability and average variance extracted (AVE) were
used. The indicator reliability uses the absolute value of
the outer loadings of the observed indicator variables to
evaluate the level of communality of the considered vari-
ables. The outer loadings are considered acceptable if they
exceed the threshold of 0.708 (Hair et al., 2016). Indicators
with outer loadings between 0.4 and 0.708 can be removed
from the model if their elimination produces an increase
in the AVE (Hulland, 1999), whereas indicators with

TABLE B1 Measurement model evaluation—reliability and convergent validity

Latent constructs and Composite
indicator variables reliability
Ideation capabilities (IC) 1
Creativity (CR)

Holistic thinking capabilities (HC) 0.854
Critical thinking (CT)

Systemic thinking (ST)

Envisioning capabilities (EC) 0.831
Scenario imagination (SI)

Scenario representation (SR)

User-centered design (UCD) 0.865
Understanding needs (UN)

Creatively solving problems (CS)

Meaning innovation (MI) 0.822

Scenario and new experiences (SE)

Unexpected solutions (US)

*p < 0.1; **p < 0.05; ***p < 0.001.

Average variance extracted

Indicator reliability (AVE)
1 1
0.746
0.818"
0.907"
0.712
0.822™"
0.865"
0.762
0.883"
0.862""
0.7
0.913™
0.753™"
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TABLE B2 Measurement model evaluation—discriminant
validity

IC HC MI EC UCD
1C 1
HC 0.242 0.864
MI —0.064 0.322 0.837
EC 0.265 0.324 0.478 0.844
18[635) —0.01 0.311 0.4 0.26 0.873

values below 0.4 must be removed (Hair et al., 2011). All
latent variables in the model have outer loadings of their
variable indicators above the minimum threshold value,
confirming the convergent validity of the constructs. In
contrast, the AVE is a convergent validity indicator that
considers the grand mean value of the squared loadings
of the indicators associated with the construct. Ave values
of a construct below 0.5 suggest low convergent validity
(Hair et al., 2016). Constructs comprising a single indica-
tor necessarily have a value of 1. All model constructs with
multiple indicators show AVE values above 0.7, further
supporting the constructs’ convergent validity.

Then, we assessed the discriminant validity of the re-
flective constructs of the model. This analysis aims to
verify the extent to which the different constructs are able
to capture phenomena not already explained by the other
constructs and, therefore, the extent to which each con-
struct is unique. Discriminant validity, following estab-
lished practice, was measured using the Fornell-Larcker
criterion, which compares the square roots of the AVE
with the correlation between the constructs (Hair et al.,
2016). A construct has sufficient discriminant validity if
the square root of its AVE is higher than its highest cor-
relation with any other construct. Table B2 shows the re-
sults of this analysis, emphasizing that all latent reflective
variables have discriminant validity (the values on the di-
agonal are the AVE square roots and are larger than the
values in the other cells in the matrix).
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TABLE B3 Measurement model evaluation—multicollinearity
and relevance of the formative indicators

Outer Outer
VIF weights  p-values loads p-values
IDP 1.061 0.528 0.113 0.703 0.016
CDS 1.257 0.575 0.082 0.812 0.001
TNS 1.218 0.273 0.43 0.595 0.037

After this analysis, the collinearity between the variable
indicators of the only formative construct was evaluated.
This analysis is particularly important because as observed
in the literature, high levels of collinearity among the
formative variables of a latent construct can undermine
the significance and correctness of the weights estimated
by the model. To test for the presence of collinearities, we
used the variance inflation factor (VIF), which has accept-
able values if lower than 5 (Hair et al., 2011). As shown in
Table B3, the VIF values are lower than the threshold for
all three indicator variables of the UI construct.

Finally, we analyzed the significance and relevance
of the model's formative indicators. This analysis aims
to identify indicators to be removed from the model and
requires an assessment of the significance of the outer
weights of all indicators and, for nonsignificant indicators,
the value of the corresponding outer loadings. Significant
variables are retained. Nonsignificant variables may be
retained if the corresponding outer loadings are greater
than 0.5. In this case, although the variable does not have
a high relative relevance, it can be considered to have a
high absolute relevance for the construct and, therefore,
can be maintained in the model (Cenfetelli & Bassellier,
2009). As shown in Table B3, the results of the analysis
indicate that CDP is significant at p < 0.1. In contrast, the
IDP and TNS variables are not significant. However, their
outer loads are 0.703 and 0.595 and significant at p < 0.05;
therefore, both indicators can be maintained in the meas-
urement model as they concur with the UT construct.




