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Since it emerged in the 1950s, the concept of design management has evolved from managing design
projects or organisations to the core element of strategy. With design management capability, a
corporation can deploy design resources adequately and flexibly. Although models of assessing design
management capability and the possible relationship between it and design awareness have been
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managers, while in most cases, desigh management capability is related to design leaders. Few
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conducted. This research contributes to design management theory in the four following respects: 1)
identifying design awareness as an independent factor apart from design management capability, 2)
confirming the moderator role of design awareness between design management capability and
product innovation, 3) defining two independent systems of design awareness and design
management capability of design leaders and top managers and 4) reporting no cross-valued
awareness between design leaders and top managers in the current frame of design management
capability.
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1 Introduction

As an intersection field of design and management, the scope, content and involved role of design
management has continued to evolve since its emergence in the late 1950s (Farr, 1966; Kotler &
Rath, 1984; Lorenz, 1987; Topalian, 1980). With the development of design management concepts,
its contribution to business growth has also been defined as a crucial way of establishing competitive
advantages and strategic flexibility (Acklin, 2010; Bruce et al., 1999; Chiva & Alegre, 2007, 2009;
Kotler & Rath, 1984). These were achieved through design management capability (DMC), which
refers to the capacity to deploy design resources adequately and dynamically (Acklin, 2010, 2013;
Fernandez-Mesa et al., 2013) to establish the dynamic capability of an organisation (Acklin, 2013;
Teece, 1998; Teece et al., 1997).

To further understand the content of design management and apply it in practice, a series of studies
on the skill set of DMC in an organisation or of a design leader (DL) have been conducted since the
late 1990s (Dickson et al., 1995; Jevnaker & Bruce, 1998; Kootstra, 2009). It is further extended to
DMC's contribution to product innovation (Fernandez-Mesa et al., 2012) and business performance
(Best et al., 2010; Chiva-Gémez et al., 2004). Based on these studies, the design awareness (DA) of
top managers (TMs) is recognised as a crucial factor in improving DMC in an organisation (Song et
al., 2010) or a key factor of DMC (Dickson et al., 1995). Furthermore, the different viewpoints of the
benefit or potential value contributed by design according to TMs, DLs and whole organisations have
also been shown (Heskett & Liu, 2012; Topaloglu & Er, 2017). However, there are two main research
gaps in previous studies. First, the relationship between DA and DMC is not clear. Whether DA is an
external or internal factor of DMC is a research gap to be filled. Second, since DA is related to TMs
and DMC is relevant to DLs, there may be two independent systems of DA and DMC of DLs and TMs.
This needs to be clarified. To fill the gap, a conceptual model was proposed in this research. In it, the
moderator effect of DA on the relationship between DMC and product innovation performance (PIP)
was stated. It was further studied from two perspectives—those of DLs and TMs. As a result, the DLs
and TMs of 200 firms were surveyed through a questionnaire according to our proposed conceptual
model. Finally, we identified the findings of four aspects: 1) Good DA generates a higher impact on
product innovation by DMC than those with lower DW; 2) DA could be viewed as an independent
factor from DMC; 3) DLs and TMs represent two independent systems of DA and DMC, and 4) there
is no cross-valued awareness between DLs and TMs in the current frame of DMC and DA.

2 Literature review

2.1 Design management capability

To link the theory of design management with industrial practice, the DMC framework was studied
and developed in the past decade via two streams—academic research and industrial exploration
(Table 1). In the academic research stream, initiated from the 1980s, most of the studies were
focussed on auditing desigh management in a process (Dumas & Mintzberg, 1989) or an organisation
(Bruce & Morris, 1994) and exploring the frame of DMC (Chiva & Alegre, 2004; Dickson et al., 1995;
Jevnaker, 2000; Heskett & Liu, 2012; Manzakoglu & Er, 2018; Moultrie, Clarkson, & Probert, 2007;
Topaloglu & Er, 2017). Among them, some frames of DMC were developed based on a literature
review or discussing previous studies, instead of empirical research (e.g. Dumas & Mintzberg, 1989;
Manzakoglu & Er, 2018; Storvang et al., 2014; Topaloglu & Er, 2017). Only a few were developed
with empirical research and reported with a systematic structure based on case studies (e.g.
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Jevnaker, 2000; Moultrie, Clarkson, & Probert, 2007), or quantitative surveys (e.g. Dickson et al.,
1995; Heskett & Liu, 2012). Comparing all the reported frames, it was determined that the one
developed based on a quantitative survey by Dickson et al. (1995) is the representative frame of
DMC with an independent system.

2.2 The contribution of design management to product innovation performance

The concept of product innovation varies as a process or a result to evaluate performance. As a
process, product innovation has been viewed from three perspectives—portfolio management of
the product (Cooper et al., 1999; Killen et al., 2008), formalisation of the process (Chiesa & Masella,
1996; Cooper & Kleinschmidt, 1995; Tatikonda & Rosenthal, 2000) and organisation of product
innovation and its relationship with other functional organisation (Cohen & Klepper, 1996).

Based on the Design Management Skills reported by Dickson et al. (1995), a series of studies was
conducted to indicate the positive relationship between DMC and organisational learning capability
(Fernandez-Mesa et al., 2012), design function organisation (Chiva & Alegre, 2007), design
investment (Chiva & Alegre, 2009) and PIP (Fernandez-Mesa et al., 2012). This indicates that DMC
could directly or indirectly contribute to PIP. Meanwhile, its relationship with design organisation
and design investment could be explained as different roles of design in new product development
(NPD) process, such as functional specialism, part of a multifunctional team or NPD process leader
(Perks et al., 2005).

2.3 The moderating effect of design awareness

DA shows the awareness of the benefit or potential value contributed by design. Different terms
may be used for this concept, such as design attitude (Boland & Collopy, 2004), design sensitivity
(Kotler & Rath, 1984) and culture for design (Design Council, 1999). In previous studies, the subject
of design ‘awareness’ has generally been conducted from two sides—external and internal. The
external side generally refers to a consumer’s DA and an individual’s ability to recognise attributes
that have been created in an object with an instrumental and symbolic purpose (Arboleda & Alonso,
2014). The internal side included TMs’ DA and the attitudes toward design throughout an
organisation (Design Council, 1999; Heskett & Liu, 2012). The latter is the DA in the scope of DMC
defined in our research.

DA is either a factor of DMC or an independent factor contributing to it. In previous studies, DA was
shown in a number of frameworks of DMC as a critical factor, such as the Design Management
Staircase developed by Design Management Europe (Kootstra, 2009) and the Design Atlas Audit
Framework by the British Design Council (1999). With these frameworks, a management team could
apply a product development process with a holistic view (Conley, 2004), enhance their capability of
dealing with dynamic issues (Jevnaker, 1998) and initiate product innovation through empathy
(Brown, 2008). In other cases, DA could be an independent factor contributing to design
management effectiveness through including design in decision making and applying design thinking
in various forms of design work (Kotler & Rath, 1984). As a result, the relationship between DA and
DMC is confused. This is the first research gap we defined. Based on this, our first research question
is formulated as follows: Can DA be viewed as an external factor of DMC, and does it play a
moderator role between DMC and innovation performance?

In the research under discussion, to investigate the relationship between DA, DMC and PIP, both a
TM'’s design ‘awareness’ and a DL’s DA of their ‘value’ were taken into consideration. The

3



perspectives of the DL and TM were studied in the context of both DA and DMC. As a consequence,
a conceptual model was proposed in this study, and a quantitative methodology was used to
validate it (Figure 1).

Design Awareness

(Moderator)

Design Management
Capability
(Predictor)

Innovation Performance
(Outcome variable)

v

Figure 1. The conceptual model with the hypothesised moderation effect of design awareness (DA).

2.4 Design leaders and top managers

Concerning the two roles, both DLs and TMs should have their DMC to contribute strategy,
innovation and change management (Acklin & Fust, 2014). For DA, the discussion usually involves
the TM, functional manager and organisation instead of the designer, design team and DL.

1. Design leaders: Design management capability and design awareness

In this research, the term DL includes various titles, such as design manager, team leader, design
director and head of the design centre. It refers to the top leader of the design function in a business
organisation. DLs not only manage the design team and function in an organisation but also
communicate design internally and externally.

In previous studies, DMC has generally been discussed at the organisational level (Cooper & Press,
1995; Design Council, 1999; Dumas & Mintzberg, 1989; Kotler & Rath 1984; Manzakoglu & Er, 2018;
Ramlau & Melander, 2004; Topaloglu & Er, 2017). A few studies have particularly emphasised the
role of DL in DMC, such as the Competency Model for Designers by the NEDO Garment and Textile
Sector Group (1993) about the design capability of professional designers and capability of design
champion by Jevnaker (2000) for DLs in an organisation, with certain capability related to design
management. For DA of DLs, it is rarely studied, since it is assumed that they have sufficient DA. This
implies that, in terms of DMC and DA of DLs, no systematic study has been performed.

2. Top managers: Design management capability and design awareness

In this research, TM refers to the head of a business organisation, although such individuals may
have various titles, such as chief executive officer (CEO) and general manager. In previous studies,
the DMC and DA of an organisation are always mixed up with that of the TM. For example, the
Design Management Skills reported by Dickson et al. (1995) are based on a survey of CEOs. However,
the result is reported as the skillset of an organisation.

DA is generally discussed within the role of non-design professionals and TMs. Gorb and Dumas
(1987) proposed the ‘silent design’ concept to identify the design management done by non-design
managers in an organisation. Song has conducted a series of studies on the role of CEOs in design
management (Song et al., 2010). The difference between DA of TM and the whole organisation is
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first identified by Heskett and Liu (2012) as two scales of the DA factor to evaluate the way of
managing design.

From the perspective of TM, DA is an independent and external factor from DMC. However, this has
not been clarified in previous studies. In this instance, we define the research gaps, noting that there
has been no systematic study on DA and DMC of DLs and TMs. To fill the second research gap, we
propose the following research question: Do TMs and DLs have different perspectives of DA and
design management?

2.5 The conceptual model from two perspectives
Taking the two perspectives of DA and DMC from DLs and TMs into consideration, the proposed
conceptual model was modified based on the following main hypothesis:

DA acts as the moderator variable between DLs” and TMs’ DMC and PIP.

This hypothesis can be broken down into four hypotheses, including the two roles of DL and TM
(Figure 2):

Hypothesis 1. The DL’'s DA acts as the moderator variable for the relationship between their DMC
and their view of PIP.

Hypothesis 2. The TM’s DA acts as the moderator variable for the relationship between the DL’s
DMC and PIP.

Hypothesis 3. The DL’s DA acts as the moderator variable for the relationship between the TM’s
DMC and TM’s PIP.

Hypothesis 4. The TM’s DA acts as the moderator variable for the relationship between their DMC
and view of PIP.

Design Awareness

(Moderator)
]
Top Design
manager leader
H4
. op ) Top
Design Man_agement anage 3 g manager Innovation
Capaplllty H2 H. Performance
(Predictor) Design A 4 Design (Outcome variable)
leader A 4 leader
H1

Figure 2. Concept model of the four hypotheses.

Hypotheses 1 and 4 aim to verify the contribution of the DL’s or TM’s DMC to product innovation
performance with their DA as the moderator. If these hypotheses are supported, it implies that both
DL and TM have their DMC, which could contribute to innovation performance and be enhanced by
their DA.



Hypotheses 2 and 3 aim to indicate the inter-reorganisation between DLs and TMs. The consider
whether TMs could be fully aware of the DMC of DLs; such awareness would enhance the
contribution of DL’s DMC to innovation performance. The same is true of the DL's DA working on the
TM’s DMC. Once these two hypotheses are supported, it indicates that the DA of one role will
enhance the contribution of another role to innovation performance.

3 Method

3.1 Data collection

Our research hypotheses were tested on manufacturing industries in Mainland China, which is
largely globalised. The Chinese manufacturing industries have a significant role in the transformation
of the nation from a manufacturing giant into a world manufacturing power guided by the ‘Made in
China 2025’ initiative (Li, 2017), a first 10-year plan for remedying China’s manufacturing problems
with a comprehensive upgrading of the sector and emphasis on seeking innovation-driven
development, applying intelligent technologies, strengthening foundations and pursuing green
development (Liu et al., 2018). With this vision, Innovation Design was proposed and defined as a
driving force of product, process and business model innovation. Instead of extending the concepts
of industrial design, the origins of which were generated in an industrial economy based on mass
production (Gardien et al., 2014), Innovation Design represents the role and value of design in the
new era of the knowledge economy. For the Chinese manufacturers at this stage, DA, DMC and PIP
are the key issues in upgrading their innovation capability.

The survey was directed to a pre-recruited, non-probabilistic sample (Couper, 2000) consisting of
300 potential respondents. To ensure a high response level, the questionnaires were sent to the
firms through various channels, primarily email, phone calls and face-to-face interviews. As a result,
the total number of qualified responses was 200. In each firm, one questionnaire was completed by
the DL and the other by the TM. The questionnaires covered the same factors of DA, DMC and PIP.

3.2 The samples

In this case, samples were selected according to the three following criteria: 1) belonging to typical
product categories in the manufacturing industry, 2) experience with using design and 3) having a DL
in the current organisation. Of the 200 firms surveyed, several categories are of relevance. In terms
of design in business types, 7% were in the original equipment manufacturing (OEM), 17% in the
original design manufacturing (ODM), 47% in the original brand management (OBM), and 29% in the
original strategy management (OSM); regarding the number of employees, 6% had fewer than 10
employees, 30% had 10-50 employees, 12% had 50-100 employees, 13.5% had 100-200 employees,
15.5% had 200-1000 employees and 26.5% had more than 1000 employees.

The TMs in this sample had an average age of 41.26 years (standard deviation [SD] = 8.68); 20.5%
were female, the average organisational tenure was 8.53 years (SD = 6.70) and 79.5% of them had
obtained a bachelor’s degree or higher qualification. The DLs in this sample had an average age of
34.89 years (SD = 6.51); 21% were female, the average organisational tenure was 5.67 years (SD =
5.07) and 96.5% of them had obtained a bachelor degree or higher qualification.

3.3 Measures

DMC was measured using the scale with 16 items reported by Dickson et al. (1995). These items

were applied using a 7-point Likert scale (see Appendix). For DA, the Design Management Staircase
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(Kootstra, 2009) measurement scale of awareness was used in the analysis. A four-level scale of DA
was applied according to the four levels of design management in the staircase. PIP was measured
using the scale reported in the Oslo Manual by the Organisation for Economic Co-operation and
Development (OECD, 2005).

4 Results

Table 1 displays the means, standard deviations, and correlations among the variables. To test the
hypotheses, hierarchical regression analysis was used. To minimise a potential multicollinearity
issue, all three main variables were centred prior to forming interaction terms (Aiken et al., 1991).

Table 1. Means, Standard Deviations, Correlations and Measure Reliabilities

Variable M SD 1 2 3 4 5 6

1. DMC (TM) 513 |1.03 | —

2. DMC (DL) 523 | .98 110 | —

3. DA (TM) 3.03 |.61 .385™" | .032 —

4. DA (DL) 3.03 |.53 -072 | 477" —

5. PIP (TM) 506 |1.02 |.679" | .131 .319™ | -.026 —

6. PIP (DL) 507 |1.13 |-005 |.622" |-.003 |.461" |.086 | —
Notes:

1) N = 200. *p < .05. **p < .01.

2) DMC: Design management capability, DA: design awareness, TM: top manager, DL: design leader, product
innovation performance

The hypotheses were tested using hierarchical regression analysis following Baron and Kenny’s
(1986) method using SPSS 20.0. First, the independent variable and moderator were put into the
regression model to predict the dependent variable (Innovation reported by DLs/Innovation
reported by TMs). In the second step, the interaction term of the independent variable and
moderator were added to the regression model to predict the same dependent variable. The
moderating effect could be supported if the coefficient of the interaction term was statistically
significant. Table 2 shows the hierarchical regression results for innovation reported by DLs and TMs.

Table 2. Hierarchical Regression Results for Innovation Reported by the Design Leader (DL) and Top Manager
(TM)
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
B [t [p [t [ [t [p [t [ [t [B [t [p [t B [t

Independent variable

DMC of DL 520 | 8.43 548 | 8.78 | .623 11.1 | .975 | 3.09
6 3 - 57 - 3
DMC of TM .681 | 13.0 | .458 1.40 | .653 11.5 .125 | 0.49
e 01 8 e 76 6
Moderator
DW of DL 213 | 3.45 | 230 | 3.74 023 | .437 | -18 | -.60
- 9 0 2 :
DW of TM -02 | -40 | 36 | 1.05 068 | 1.20 | -44 | -1.8
3 4 5 7 3
Interaction terms
DMC_DL * 124 [ 218
DW_DL ) 9




DMC_DL * _53 | -
DW_TM 2 1.13

DMC_TM * .073 | .106
DW_DL

DMC_TM *
DW_TM

R? 422 436 .387 391 462 463 466

.872

*

478

2.14
1

R? change .014* .004 .001

.012”

Notes:
1) *p < .05; **p < .01; ***p < .001.
2) H1: Model 1 + Model 2; H2: Model 7 + Model 8; H3: Model 5 + Model 6; H4: Model 3 + Model 4

3) DMC: Design management capability; DW: Design awareness.

Hypothesis 1 predicted that DLs’ DA acts as the moderator variable for the relationship between a
DL’s DMC and their view of PIP. As shown in Model 2 in Table 2, the interaction term of DMC of DL
and DW of DL was significantly related to Innovation reported by TMs (B = .124, p < .05). The R?
value also increased significantly after the interaction term was included in the regression model
(AR? = .014, p < .05). Thus, hypothesis 1 was supported. To further understand the details of the
moderating effect, the interaction effect was plotted based on the values 1 SD from the mean value
of DW for DLs (Figure 3). Figure 4 shows that the positive relationship between the DMC of DLs and
innovation reported by DLs was more significant when the DW of DLs was high than when the DW of
DLs was low.

8.5 1
—¢—Low DW
8 1 A .
--#-- High DW
7.5 4

Innovation
~
.

6.5 1

Low DMC High DMC

Figure 4. Interactive effects of design leaders’ (DLs’) design management capability (DMC), design awareness (DA) and
product innovation performance (PIP).

Hypothesis 2 predicted that a TM’s DA acts as the moderating variable for the relationship between
a DL’s DMC and their view of PIP. As shown in Model 4 in Table 3, the interaction term of DMC of DL
and DW of TM was not significantly related to Innovation reported by DLs (B = -.532, n.s.). The R?
value was not significantly increased compared with Model 3 (AR? = .004, n.s.). Thus, hypothesis 2
was not supported.



Hypothesis 3 predicted that a DL’s DA acts as the moderating variable for the relationship between a
TM’s DMC and the TM’s PIP. This hypothesis was tested using Models 5 and 6 (Table 3). As may be
seen from Model 6 in Table 3, the interaction term of DMC of TM and DW of DL was not significantly
related to Innovation reported by TMs (B = .073, n.s.). The R? value was not significantly increased
compared with Model 5 (AR? =.001, n.s.). Thus, hypothesis 3 was not supported.

Hypothesis 4 predicted that a TM’s DA acts as the moderating variable for the relationship between
a TM’s DMC and their view of PIP. As shown in Model 8 in Table 3, the interaction term of DMC of
TM and DW of TM was significantly related to Innovation as reported by TMs (B =.872, p < .05). The
R? value also increased significantly after the interaction term was incorporated into the regression
model (AR? =.012, p < .05). Thus, hypothesis 4 was supported. To further uncover the details of the
moderating effect, the interaction effect was plotted based on the values plus and minus 1 SD from
the mean value of DW of TM (Figure 4). Figure 5 shows that the positive relationship between the
DMC of a TM and innovation reported by TMs was more significant when the DA of the TM was high
than it was when the DA of the TM was low.

8 -

75 A —+— Low TM_DW

--a-- High TM_DW

7 4

Innovation
(=)
(=)} n
. .

>
)
L

[
1

Iy
n
1

Low TM_DMC High TM_DMC

Figure 5. Interactive effects of top managers’ (TMs’) design management capability (DMC), design awareness (DA) and
product innovation performance (PIP).

5 Discussion

5.1 Good desigh awareness generates a higher impact on product innovation by design
management capability
The moderating effect of DA on DMC and product innovation was examined. In the test of
hypothesis 1, a DL's DMC was found to be positively associated with their view of PIP, and their DA
moderated this association. From the perspective of a TM, hypothesis 4 indicated the same result.
This means that DMC contributes to PIP, while DA could enhance performance as an interactive
factor from both the perspectives of DLs and TMs. Although this relationship has been mentioned in
previous studies (Alegre-Vidal et al., 2013; Fernandez-Mesa, 2013), it is verified systematically for
the first time in this research. This answers the question of why a firm should invest in improving DA
and clarifies the relationship between DA and PIP.

With the supported hypotheses 1 and 4, the moderator role of DA between DMC and innovation
performance has been verified. On the one hand, the result supports the positive relationship

between DA and DMC. On the other, it indicates that the effect of DMC on innovation performance
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could be enhanced by increased DA. Furthermore, it clarifies that DA could be an independent
variable, departing from DMC. This fills the first research gap and answers the research question. It
will support design practice with the reasons for improving DA.

5.2 Two systems of design management capability: Design leader and top manager
Besides confirming DA as an independent factor from DMC, the independent perspectives of DL and
TM were also explored and reported in this research. The supported hypotheses 1 and 4 indicated
that, within each perspective, the hypothesised conceptual model was supported. This implied that
DLs and TMs have distinct DMCs and DAs. Both contribute to better innovation performance. With
this result, the following were reported: 1) the subject of DA could be divided into the differing
spheres represented by DL and TM; 2) the viewpoint of DMC could also be separated into two,
specifically, DL and TM; 3) in the two independent systems, the findings in the last section is valid.

5.3 No cross-value between design leaders and top managers

Cross-valued awareness is lacking between DLs and TMs. The intersection of the two value systems,
those of DLs and TMs, was studied in this research with hypotheses 2 and 3. However, the results did
not support the hypothesised conceptual model. The unsupported relationship implied that TMs’
design ‘awareness’ and DL’s DA of their ‘value’ are two independent and separate systems at this
stage. There is no interaction between the two value systems. In practice, this means that, even if
TMs have good DA, it may not lead to better DMC of DLs and better innovation performance as
outcomes. Similarly, DLs’ good DA may not result in improved DMC of TMs.

6 Conclusion

Design management is crucial for business growth since it contributes to both competitive
advantages and strategic flexibility (Acklin, 2010; Bruce et al., 1999; Chiva & Alegre, 2007, 2009;
Kotler & Rath, 1984). DMC refers to the capacity to deploy design resources in an adequate and
dynamic way (Acklin, 2010, 2013; Fernandez-Mesa et al., 2013), as well as to contribute to the
dynamic capability of an organisation (Acklin, 2013; Teece et al., 1997). Models of assessing design
capability and design management have been explored and reported since the 1980s. These models
were popularly applied in diagnosing the DMC of a firm or guiding policymaking through assessing
design capability in an industry. However, the role and relationship of DA and DMC is not clear. In
some models, DA is part of DMC, while in other research, an interactive relationship between them
is proposed. This is the research gap we defined. Moreover, concerning the design management
mode, the distinguished role of TM and DL was proposed without further description and definition
(Acklin & Fust, 2014). This is another research gap that triggered our research motivation.

Based on the identified gaps, this research was undertaken to explore the role of DA in enhancing
DMC and PIP and to explore the performance of DA in the above relationships from two
perspectives, those of DLs and TMs, as well as to validate the proposed relationship. Through a
survey of 200 firms with their DLs and TMs, the hypothesised moderator role of DA for DMC and
product innovation was supported. This implied that DA could be an independent factor beyond
DMC; better DA could enhance DMC and lead to better performance of product innovation.
Moreover, DA and DMC could be viewed from two independent perspectives, those of DLs and TMs,
which also represent two different value systems of design in business practice; the two
perspectives do not intersect. The research findings contributed to a systematic and holistic view of
DMC and its relationship with DA.
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The research is a pilot study on DMC and DA from the perspectives of DL and TM. With the defined
relationship and perspective, the content of DLs’ DA and DMC, as well as TMs’ DA and DMC, could
be further explored in the near future.
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