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CHAPTER 1. INTRODUCTION 
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Prelude 

The past century has shown prominent examples of design-led product innovations. US-based 

company Herman Miller, for instance, successfully reinvented twentieth-century furniture by 

collaborating with the famous designers Charles and Ray Eames (Brown, 2009). Olivetti’s 

engagement of Ettore Sottsass resulted in the iconic Valentine typewriter (Verganti, 2009). 

More recently, Apple’s focus on design yielded the translucent and colorful iMac, designed 

by Jonathan Ive, which marked a fundamental step towards Apple’s turnaround from a firm 

making a US $1 billion loss to the most valuable company in the world (Rindova and 

Petkova, 2007; Zec, 2011). Notably, many of these companies with a focus on product design 

also turned out to be successful innovators in less tangible domains, such as services or 

business models. Apple, for instance, developed a complete new system for distributing music 

and movies in the form of iTunes and Herman Miller offers, next to its products, innovative 

consultancy services to its business customers, which has led to the highest innovation 

industry rank in Fortune’s list of the World’s Most Admired Companies for several years in 

succession (CNNMoney, 2014).  

These success stories have pointed to a positive association between companies’ foci on 

product design and their overall innovation performance in terms of tangible and intangible 

results. Therefore, the past decade has seen an increased interest among company managers in 

deciphering the DNA of such design-oriented companies, in order to extract their design 

related processes, principles and tools, and apply them to various innovation contexts (Martin, 

2011). Industry giants such as the software company Intuit conducted transformational 

initiatives to spread design processes encompassing customer observation, brainstorming, 

idea prototyping & testing phases across the company (Martin, 2011). In turn, the company 

successfully launched 32 new products within a year (Martin, 2011). Based on a similar 

approach, the consumer goods company Procter & Gamble encouraged employees to adopt 
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three design principles during innovation projects, namely to develop a holistic user 

understanding, visualize new possibilities and bring ideas to reality, which led to an increase 

in the company’s revenues, profits and market share (Martin, 2009). On a project level, the 

pharmaceutical company Pfizer applied design tools such as following customers during their 

everyday life or conducting small experiments with customers, which yielded products that 

were soon projected to become a US $ 500 million category for the company (Liedtka, 2011). 

Although the levels and executions of these initiatives differ, all efforts attempted to apply 

design processes, principles or tools not only by designers, but especially non-design staff in 

order to spur not only product, but also non-product innovations.   

Following recent calls for more research on design in innovation (Di Benedetto, 2012; 

Marketing Science Institute, 2014) and service contexts (Ostrom et al., 2010), the present 

thesis seeks to investigate how these new, widespread design applications within companies 

contribute to innovation management. Thereby, this thesis aims to provide a more holistic 

perspective on design success phenomena.  

Practical Relevance 

Encountering the value of design processes, principles and tools for product and non-product 

innovations, policy makers in Asia, Europe and the USA developed design funding schemes 

and programs in order to spur innovation and foster growth (Beckman and Barry, 2007; 

European Commission, 2009a). Yet, European policy makers also identified the key barriers 

that still hinder the widespread use of design across industries, i.e. a lack of understanding 

concerning the potential of design, a lack of knowledge and tools to evaluate the return on 

design as well as a lack of design skills among other professions (European Commission, 

2009b).  
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A lack of understanding concerning the potential of design might be traced back to a lack of 

knowledge about both the “bullet” and the “target”: first, there exists a variety of different 

design interpretations (see Black and Baker, 1987; Gemser and Leenders, 2001; Lindström 

and Pajarinen, 2006 for related discussion), that have changed over time (Beckman and Barry, 

2007; Perks et al., 2005), which makes it difficult to develop a shared understanding of what 

is meant by design (Ravasi and Stigliani, 2012; Whicher et al., 2011). Second, design 

processes and design outputs influence people and organizations in numerous ways (Crilly et 

al., 2004; Hertenstein et al., 2005), which makes it difficult for managers to extract and grasp 

these numerous impacts (The National Agency for Enterprise and Housing, 2003). Therefore, 

the first study of this dissertation systematically reviews the extant research of quantitative 

design studies across the innovation, policy, design and management literature and 

synthesizes its interdisciplinary insights to provide a holistic overview of how design may 

lead to economic success (chapter 2). This perspective shall help managers to develop a more 

integral understanding of the impact of design on people and organizations alike.  

A better understanding of design and its outcomes also builds the basis to assess the return on 

design, which was named as a second barrier for not using design processes, principles and 

tools within organizations (European Commission, 2009b). In fact, the usefulness of design 

for innovation needs to be gauged with quantitative evidence, if managers, investors or policy 

makers shall be convinced of planned design efforts (Verganti, 2009; Whicher et al., 2011). In 

line, Thomas Lockwood (2011, p. 5), former president of the design management institute, 

points out that “[t]oday in a world of Six Sigma, lean manufacturing, cost cutting, and 

downsizing, it is more important than ever to measure everything, even intangibles, and that 

includes design.” Hence, chapter 3 assesses not only how companies can become more design 

oriented, but also sheds new empirical light on the benefits of this management approach 

from a firm perspective.  



 

- 5 - 

Zooming into innovation projects, chapter 4 quantifies the usefulness of the design (thinking) 

process, when being applied by teams, which build the nucleus of innovation activities. In 

particular, it demonstrates how teams of non-designers benefit from adopting the design 

process during the fuzzy front end of innovation projects. In doing so, this latter study also 

addresses the third barrier that hinders the widespread use of design, namely the lack of 

design skills among other professions (see also Seidel and Fixson, 2013 for related 

discussion). 

An Overview of Outcome-Based Design Research 

The “outcome-based design research”, which seeks to assess design’s impact on people and 

organizations, can be divided into three distinct research streams. The traditional design 

research focuses on the customer-product interface (e.g. Bloch, 1995; Crilly et al., 2004). 

Studies belonging to this stream most often try to assess people’s psychological or behavioral 

responses towards certain product design features or aspects (e.g. Berkowitz, 1987; Page and 

Herr, 2002). In contrast, the design management stream (e.g. Black and Baker, 1987; Candi 

and Saemundsson, 2011; Chiva and Alegre, 2009) and the emerging design thinking stream 

(e.g. Brown, 2008; Martin, 2009) both focus on design as part of an organization (e.g. a 

function or a process) rather than as a product feature and assess its impact on organizations. 

However, design management scholars focus more on the function of designers in traditional 

design contexts, whereas the emerging design thinking stream assesses how non-designers 

and designers working on non-product innovations benefit from applying design processes 

and tools. In that sense, the latter stream mainly reflects the increasing interest among 

practitioners in transforming organizations into more design-oriented companies and applying 

design processes within innovation projects. 
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The emerging design thinking literature has fostered a broader perspective on the previous 

three decades of outcome-based design research. Yet, scholars have widely neglected to shed 

light on the complementary or contradictory nature of these studies (Ravasi and Stigliani, 

2012). Therefore, the first study addresses this lack by comparing the drivers and outcomes of 

these design studies as well as the theoretical underpinnings of these relationships.  

Moreover, a comparison between the design thinking and the design management literature 

raises the question as to whether previous design management studies had a narrow focus on 

designers and their visual outputs when assessing the benefits of design for companies. In 

fact, design management studies have shown positive relationships between design efforts 

(e.g. in terms of design spending) and organizational benefits (e.g. sales) (e.g. Solum et al., 

1996). Yet, these studies have neglected a conceptualization of design orientation that 

incorporates the entire organization and takes into account the cultural and processual 

dimensions of design. Hence, study 2 conceptualizes design orientation as an innovation 

management approach which transcends an organization. In doing so, study 2 draws on a 

central framework from the innovation management literature in order to explain which firm 

factors enable a design orientation and how this in turn influences innovation performances. 

Although the literature on design thinking provides new insights on the applications of the 

design process and the work area of designers, the studies themselves are mainly anecdotal 

and lack of empirical and theoretical foundations, with only few exceptions (e.g. Ungaretti et 

al., 2009; Wattanasupachoke, 2012). The practice-oriented investigations within that literature 

stream highlight the success of design-based transformation initiatives (e.g. Martin, 2011) and 

describe the usefulness of design processes for innovation projects (e.g. Brown, 2008). Yet, 

more systematic and empirically backed up investigations of these new design applications 

remain scarce. Hence, study 3 takes a look through the lens of the innovation team to explain 
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how the design thinking process influences teamwork and the quality of innovation output 

respectively.   

Research Objectives and Questions 

The objective of this dissertation is to provide a better understanding of design orientation as 

an innovation management approach which transcends organizations and design thinking as a 

process for innovation projects. In doing so, it seeks to address the research gaps outlined 

earlier. In particular, three studies have been conducted that seek to generate new theoretical 

and managerial insights on these gaps. Table 1.1 provides (page 8) an overview of the 

respective studies and their objectives. 

Chapter 2: A Systematic Review of Research on Design Success: Synthesizing Design 

Perspectives, Responses and Returns  

Design success, defined as the managerially relevant impact of design on its outcomes, has 

been discussed from various perspectives within distinct literature streams. Yet, research has 

widely neglected to compare these streams and integrate them. In consequence of such 

knowledge gap, firms still struggle to assess the full potential of design. In order to provide a 

more holistic overview of the benefits of design, this study systematically reviews the 

outcome-based literature on design. In total, 46 studies that assess design success have been 

identified in order to answer the following research questions:  

RQ1: How do concepts of design success differ within and across literature streams?  

RQ2: How can the perspectives on design success originating in different research streams be 

integrated?  

RQ3: Which “white spots” within and across research streams should be addressed by further 

research? 
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Table 1.1 Overview of Performance-Related Studies on Design in the Context of Innovation Management 

Study Objective Data Collection Antecedents Main Constructs Outcome Variables 

Study 1 Synthesis of the 
managerial relevant 
impact of design on 
its outcomes across 
literature streams 
(holistic 
perspective) 
 

Literature review 
of 46 studies 

- Design as part of 
an organization 
and output 

Design-led response 
Design-led organizational performance 
Design-led shareholder return 

Study 2 Conceptualization of 
design orientation 
and investigation of 
its drivers and 
innovation 
outcomes (firm 
perspective) 
 

Survey among 
986 respondents  

Top management attitude toward innovation 
Innovation strategy implementation 
Organizational innovation involvement 
Employee attitude toward innovation 
Formalization of the innovation process 

Design orientation Innovation effectiveness 
Innovation efficiency 
Financial innovation performance 

Study 3 Exploration of how 
the design thinking 
process impacts 
teamwork and 
innovation output 
quality (team 
perspective) 

Experiment with 
six teams of five 
participants each 

- Design thinking Teamwork: 
   Internal communication 
   Exploitation of external sources 
   Group cohesion 
   Shared solution understanding 
 
Idea quality: 
   Novelty 
   Feasibility 
   Relevance 
   Specificity 
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By answering these research questions, study 1 provides a more integrative view on the 

manifold ways in which companies may benefit from using design. Moreover, this 

perspective opens new avenues for further investigations within and across the reviewed 

literature streams. 

Chapter 3: Design Orientation of Firms: Conceptualization and Empirical Investigation 

of its Antecedents and Innovation Outcomes 

Despite extended applications of design processes in practice and an increasing recognition of 

the cultural benefits of design among scholars and practitioners alike, outcome-based design 

studies lack a more comprehensive interpretation of design orientation. Therefore, the second 

study adopts a more integral perspective and suggests five firm factors that enable a design 

orientation, which in turn influences innovation process effectiveness and efficiency as well 

as financial innovation returns. Based on firm-level data from 986 companies, partial least 

squares structural equation modeling is used in order to empirically answer the following 

questions:  

RQ1: Which organizational factors drive a firm’s design orientation? 

RQ2: What are the innovation process and financial outcomes of design orientation? 

RQ3: What are project-, firm- and industry-related contingency effects for the antecedents 

and outcomes of design orientation? 

Study 2 contributes to state of the art innovation literature as it conceptualizes a firm’s design 

orientation in the context of innovation management. Moreover, the empirical results provide 

guidance on how to prioritize the allocation of resources and provide a more fine-grained 

picture on the benefits of this management approach. 
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Chapter 4: Design Thinking during the Fuzzy Front End: An Exploration of the Impact 

of Design Thinking on Teamwork and Idea Quality 

Despite rich anecdotal evidence of the usefulness of the design thinking process for 

innovation projects, theoretical considerations and empirical investigations remain limited. To 

gain a deeper understanding of the benefits of the design thinking process among novice 

teams, study 3 samples data from an experiment among six innovation teams each made up of 

5 non-design students. Partial least squares structural equation modeling is used in order to 

answer the following question:  

RQ1: What is the impact of the design thinking process on teamwork and on idea quality 

during innovations’ fuzzy front end? 

By answering this question, study 3 contributes to the nascent scientific literature on design 

thinking. In particular, it enriches the design thinking literature by conceptualizing and 

specifying design thinking as a front end process for non-designers. Moreover, study 3 

provides a deeper understanding of the benefits that innovation teams encounter when 

applying the process in innovation projects early on.  

After examining the research questions outlined above in chapters 2, 3 and 4, chapter 5 will 

present an integrative perspective and revisit the main findings of the three studies. Against 

the backdrop of these findings, theoretical and managerial implications are discussed and 

further research directions are presented.  
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Introduction 

Thomas J. Watson Jr., former IBM president, once famously said that “good design is good 

business.” Since the 1980s, researchers from various disciplines have probed the impact of 

design on organizational performance (e.g., Black and Baker, 1987; Gemser and Leenders, 

2001; Verganti, 2009). However, the perspectives on design vary (Perks et al., 2005), as do 

the definitions of its benefits for firms. Traditionally, researchers have interpreted design as 

the result of a process (predominantly a physical product) that can be used to improve 

consumer responses (Bloch, 1995) and differentiate offerings within the market (Kotler and 

Rath, 1984). The view of design and its research then progressed to focus on its organizational 

and managerial implications, such as including designers in product development projects 

early on to improve companies’ financial performance (Solum, et al., 1996). More recently, 

the discourse has moved to a wider interpretation of design as an innovation process that can 

be applied to a broad spectrum of tasks to improve innovation outputs and company 

performance (Johansson-Sköldberg et al., 2013).  

Although studies have demonstrated design success from all these perspectives (e.g., Brown, 

2008; Hertenstein et al, 2005; Page and Herr, 2002), researchers have widely neglected to 

compare the streams and integrate them (Ravasi and Stigliani, 2012). However, cross-

fertilization can add to a holistic understanding of design success and unfold new directions 

for further research. Such knowledge is necessary to facilitate broader dissemination and 

better use of design in organizations (European Commission, 2009b). Moreover, Whicher et 

al. (2011, p. 46) state that “if design is fully to justify its emerging profile at a policy level 

(particularly in Europe), researchers must answer [at least two] fundamental questions: What 

are the challenges associated with evaluating design? How does design enhance a company’s 

competitiveness?” 



 

- 13 - 

Study 1 helps overcome the challenges of implementing design in businesses and conducting 

research across different lines of inquiry. Our systematic review of design research addresses 

the following research questions:  

 How do concepts of design success differ within and across research streams?  

 How can the perspectives on design success originating in different research streams be 

integrated?  

 Which “white spots” within and across research streams should be addressed by further 

research? 

In particular, the intent in undertaking this study was to combine quantitative design success 

studies from different research streams to propose an integrative framework that shows 

practitioners and researchers how and in what contexts design success can be assessed. In 

doing so, study 1 makes two key contributions to the literature on design success. First, it 

provides a holistic overview of the methodologies and constructs used to capture design 

success in different contexts. Such an overview can help scholars choose the right approach to 

assess design success and help practitioners measure the benefits of companies’ design efforts 

(Mrazek et al., 2011; Walton, 2011).  

Second, the systematic review identifies research gaps within and between disparate literature 

streams that have previously been discussed separately (Ravasi and Stigliani, 2012). In doing 

so, study 1 presents a research agenda for studies on design success and identifies new areas 

rich in potential. In particular, by combining the different lines of inquiry, this study suggests 

to enrich the explanation of design success originating from the established design 

management literature with new conceptual considerations that the emerging design thinking 

literature offers. Thus, our holistic perspective offers new interpretations of established 

relationships.  
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Chapter 2 is structured as follows. First, we define “design” against the backdrop of diverging 

perspectives. Next, we present a preliminary five-stage conceptual model for design success 

and describe the review methodology. Then, we describe the design management, design 

thinking and design output perspectives separately. In doing so, we underscore similarities 

and differences between studies, fill the conceptual model and highlight directions for further 

research within each stream. Finally, we present an integrative framework whereby we 

identify directions for further research across literature streams. 

Conceptualization 

Defining Design 

Although there is no generally accepted definition of design, many authors agree that it can be 

both a process and a result of that process (e.g. Hertenstein et al., 2005; Oakley, 1990; Ravasi 

and Stigliani, 2012; Talke et al., 2009; Veryzer, 1995). In line with this reasoning, Potter et al. 

(1991, p. 11) mention that design involves “creating concepts, plans and instructions, usually 

in response to a brief provided by a firm or client, that enable a two or three dimensional 

object that did not exist previously to be made.” Talke et al. (2009) recognize that authors 

devoted to the process perspective tend to use the term “industrial design”, whereas authors 

taking the results perspective more often use the term “product design”. However, these terms 

are both limited to the tangible domain of design and neglect areas such as graphic or web 

design. Furthermore, design has evolved and is today applied to an even broader range of 

contexts, as we discuss subsequently. Some authors also refer to design “as the purpose of 

that [design] process, and as the ability (or capability) to reach that purpose” (Ravasi and 

Stigliani, 2012, p. 465). Because our objective is to provide a holistic view, we broadly 

distinguish design as part of an organization (including design processes and designers) and 

design as part of an output (e.g., design of products, services, business models). 
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Defining Design Success 

Design as part of an organization and as part of an output are both important drivers of 

organizations’ success. Focusing on products, Calabretta et al. (2008, p. 379) explain that 

“design affects company performance through its outputs insofar as correct management of 

the design function produces improvements in the customer interface with the product and in 

the perceived product value. This leads to better overall market performance for the 

company.” Figure 2.1 presents our preliminary conceptual model, which visualizes these 

design success stages. 

 

Based on this preliminary conceptual model design leads to success in the following way. 

Design-related activities take place within organizations and influence the design of 

organizational outputs (Gemser et al., 2011; Mahr et al., 2013). People respond to the design 

of these outputs, which in turn may influence organizational performance (Landwehr et al., 

2011) and shareholder return (Hertenstein et al., 2005). The first two stages encompass the 

perspectives on design itself, and the latter three stages are the design outcome categories. 

Referring to these stages, we define design success as the managerially relevant impact of 

design on its outcomes. 

Describing the Design Success Stages 

Apple is an often-cited success story that illustrates the path described here. When Steve Jobs 

returned to Apple in 1997, the company faced an operating loss of more than US$1 billion 
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(Zec, 2011). Jobs, who viewed design as “the fundamental soul of a man-made creation” 

(Steve Jobs cited in Noble and Kumar, 2010, p. 640), increased the emphasis on design as part 

of the organization (Martin, 2009). In turn, the design of Apple’s outputs, such as the 

colourful, curvy and translucent iMac, improved (Rindova and Petkova, 2007). In particular, 

the iMac generated positive cognitive and emotional design-led responses among consumers 

and other stakeholders (Rindova and Petkova, 2007). As a consequence, the organization’s 

performance improved significantly: Apple computers’ market share increased by more than 

2% within one year after the launch of the iMac (Page and Herr, 2002). Apple’s iPhone, 

another prominent example of this success story, further enhanced Apple’s market valuation 

in 2007 (Aspara, 2009a). In 2010, Apple’s stock value achieved US$180 billion (Zec, 2011). 

Although not all the company’s turnaround may be attributed to its design orientation, at least 

some of the success can conceivably be traced back to it. 

Methodology 

As mentioned previously, the study’s aim is to provide insights into design success research 

fields and subfields through theoretical synthesis. Therefore, our chosen methodology follows 

the scheme of a systematic review as described by Tranfield et al. (2003). More specifically, 

we collected the relevant set of studies structurally, analysed the studies qualitatively and 

synthesized them according to conceptual similarities. 

Data Collection 

The design success stages described in Figure 2.1 served as a framework for our literature 

review. We took a performance-oriented perspective and focused on studies that statistically 

tested or at least quantified the managerially relevant influences of design as part of an 

organization or design as part of an output on design outcomes. We followed a snowballing 

technique to identify the relevant studies. At the beginning, we searched the EBSCO and 
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Proquest databases for suitable scientific studies using the term “design” in combination with 

the following return-oriented keywords: “impact”, “influence”, “response”, “preference”, 

“satisfaction”, “purchase”, “buy”, “sales”, “revenues”, “profit”, “performance”, “stock” and 

“share”. Next, we extended the search to the Internet using the same approach. We screened 

the initial set of resulting studies with respect to two particular criteria. First, we assessed 

whether the respective papers analysed a relationship between design and its outcomes and 

whether this influence was quantified; and second, we screened the studies for references to 

other publications that seemed to measure design success. We then sought out these cited 

publications and screened them the same way. Finally, we screened studies that cited the 

papers included in the relevant set for more recent and also forthcoming publications, 

including all major innovation journals. We conducted this process from October 2011 to July 

2013 and found 46 studies that quantitatively assess an influence of design on its outcomes. 

Discussions with practitioners and academic experts validated the identified set. Finally, we 

reached saturation and could locate no major new studies. For a detailed summary of these 

studies, including the variables used and relationships assessed, see Appendix 1 to this 

chapter. 

Fifty percent of the studies reviewed stem from three sources: the majority of studies were 

published in the Journal of Product Innovation Management (10), followed by European 

public research reports on the use of design within European companies (8) and publications 

by the Design Management Institute (5). The remaining articles were published in journals 

with a focus on marketing, consumer research, management, strategy, innovation, technology, 

economics, design and psychology. In addition, we included one article from the popular 

press and one book. 
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Data Analysis 

The purpose of the present meta review is to provide a comprehensive, conceptual overview 

of design success studies, rather than an empirical consolidation of former findings (Crossan 

and Apaydin, 2010). Thus, a qualitative approach was used for the data analysis. In particular, 

we categorised and coded the studies to identify similarities between the selected studies.  

The drivers of design success considered in each reviewed study were one criterion for the 

matching procedure. The dependent variables the studies used were another criterion to 

identify clusters among the reviewed studies. Therefore, classes were built along the design 

outcome stages in which all dependent variables used within the reviewed studies could be 

sorted. First, we classified design-led responses as psychological or behavioural (Bloch, 1995; 

Crilly et al., 2004) and then further subdivided the psychological responses into affective and 

cognitive (Crilly et al., 2004) and behavioural responses into approach and avoidance (Bloch, 

1995; Crilly et al., 2004). Second, we classified organizational performances as financial and 

non-financial results. Whereas financial results are composed of benefits and costs, non-

financial results encompass all managerially relevant factors internal or external to the 

organization not measured in monetary terms (e.g., customer satisfaction, staff satisfaction). 

Third, we considered share price and dividend as subcategories for design-led shareholder 

returns. In addition to categorizing theories and variables, we mapped the recency of the 

publications as well as the samples and methodologies used in the reviewed studies to identify 

patterns within the literature.  

Data Synthesis 

To shed light on the similarities and differences of studies within lines of inquiry, we grouped 

the reviewed papers according to three research streams (Bloch, 1995; Cooper et al., 2010). 

Studies that take a design management (research stream 1) or design thinking perspective 
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(research stream 2) predominantly focus on the influence of design as part of an organization 

on design outcomes. In contrast, whereas design management studies address more traditional 

design areas, the emerging design thinking literature analyses the effectiveness of design 

applications in various contexts. We identified 24 studies that belong to the design 

management stream and 7 that belong to the emerging design thinking stream. 

Studies that take a design output perspective (research stream 3) assess the influence of design 

as part of an output on design-led responses and design-led organizational performances. We 

reviewed a total of 15 studies from this research stream. 

Following the scheme of a systematic review in the management science literature, we added 

a “brief overview of the theoretical, practical and methodological history debates surrounding 

the field and sub-fields” (Tranfield et al., 2003, p. 214) as a preface to each of the following 

sections, which describe similarities, differences and research gaps within the research 

streams.  

Design Management Perspective 

Preface: The United Kingdom’s Governmental Focus on Design During the 1980s 

The root of quantified design success studies from a design management perspective can be 

traced backed to research in the United Kingdom, especially the Design Innovation Group 

(DIG).At the beginning of the 1980s, the United Kingdom faced a decline in competitiveness 

(Roy and Potter, 1990). A great deal of its trade deficit for manufactured goods could be 

attributed to products with high design relevance such as textiles, clothing, cars and consumer 

electronics (Roy and Potter, 1990). Therefore, the UK government conducted several 

initiatives such as the Funded Consultancy Scheme and the Support for Design program 

(Potter et al. 1991). Companies that took part in the programs received funding to engage a 

professional design consultant for new product development projects (Potter et al. 1991).  
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The DIG, formed in 1979 at the Open University to examine the role of design as a success 

factor in the manufacturing industry (Potter et al., 1991; Roy, 1994), conducted a survey 

among 221 small and medium-sized enterprises that had received a subsidy from one of the 

aforementioned programs (Potter et al., 1991). The resulting “Commercial Impacts of Design” 

database was the first of its kind, that quantified information by which the benefits of 

investing in design at a project level could be assessed (Roy and Riedel, 1997).  

An analysis of the data, which was collected before and after the funding, showed that 90% of 

the implemented projects were profitable (Potter et al., 1991). Sales increased on average by 

41% for the newly designed products over the former, less design-driven products (Potter et 

al., 1991). Moreover, the results revealed that 25% of the projects led to new market entries 

and 13% to new or increased exports (Potter et al., 1991). 

Comparison of Studies Taking a Design Management Perspective 

Since the DIG’s initial research in the 1980s, several studies have assessed effects of either 

the degree of organizational efforts toward design (design emphasis) or the quality of 

organizational design efforts (design excellence) (e.g., Candi, 2010; Roy, 1994). Although 

these studies use several design outcomes., most researchers chose financial benefits as the 

variable of choice for design success measurements (see Table 2.1). 
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Table 2.1 Number of Studies per Research Stream and Design Outcome Category 
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Number of Studies in 
Research Stream 1 

0  2  0 0  19 1 4 4 3 2 

Number of Studies in 
Research Stream 2 

1 1 0  0  5 0  6 4 0 0 

Number of Studies in 
Research Stream 3 

2 5 6 0  4 0  0  0  0 0 

Note: Multiple counts per study are possible 
  
              

Design Emphasis’s Influence on Organizational Performance 

Focusing on companies’ design effort, Black and Baker’s (1987) early study shows that 95% 

of the sampled Scottish small engineering and textile companies with no aesthetic design 

function had average or negative sales growth rates. In contrast, “aesthetic design personnel” 

was involved to a greater extent during all new product development stages in high–sales 

growth companies. More recent studies support the positive influence of design efforts on 

organizational performances, in particular, on sales. Using a sample of 84 U.S. companies 

from the high-tech industry, Swan et al. (2005) provide inferential support that the time and 

money spent on aesthetic design during product development significantly influences sales 

growth, market share growth and overall company performance. 

Other studies find that organizational design emphasis influences non-financial results that 

can be assessed inside and outside the organization. For example, the National Agency for 

Enterprise and Housing (2003) demonstrates that increases in investment in design were 

associated not only with an increase in sales and an increase in export share of turnover but 

also with an increase in staff. Focusing on design outcomes assessed outside an organization, 



 

- 22 - 

Gemser et al. (2011) discover that the involvement of designers in corporate visual identity 

development (including websites) is positively related to perceived firm image.  

Covering both financial and non-financial results, Lindström and Pajarinen (2006) show that 

the frequency of design use and its overall integration in a company positively correlates with 

its managers’ perceptions of the ability of design to increase sales, to strengthen brand or 

company image and to differentiate products or services from competition. Extending these 

findings, Gemser and Leenders (2001) find empirical evidence that the influence of industrial 

design intensity on organizational performance is not unconditional: although managers of 

companies with a higher industrial design intensity evaluated industrial designs’ potential to 

improve product appearance significantly more favourably across industries, the authors noted 

a positive financial effect only for companies belonging to industries in which the use of 

design was less mature (Gemser and Leenders, 2001).  

Researchers have uncovered comparable relationships in the service industry. Candi (2010) 

reveals that an emphasis on aesthetic design during new service development processes 

positively influences new customer sales, company image and profitability. Furthermore, a 

follow-up study (Candi and Saemundsson, 2011) demonstrates that the influence of aesthetic 

design emphasis on profitability increases when commoditization level is higher. In contrast, 

the results show that the influence of aesthetic design emphasis on resistance to imitation is 

stronger if the relative importance of aesthetic design in a firms’ sector is low. 

Another set of studies highlights the relevance of an organizational design emphasis for 

innovation effectiveness. For example, Solum et al. (1996) demonstrate that product design 

expenditure positively correlates with the share of sales from new or significantly modified 

products. Again, the relationship is moderated by the type of industry (Solum et al., 1996). 

More recently, the studies of the UK Design Council (2007) uncover that companies that view 
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design as an integral part of their operations and businesses that use designers to add value to 

their offerings are more likely to have developed a new product or service during the previous 

three years. 

The studies described here only sparingly share insights into how the firms operationalise this 

design emphasis (e.g., how the money for design was invested, how designers were involved 

within organizations). However, researchers have begun to delve into this black box, 

especially during the first decade of the twenty-first century. For example, the Dansk Design 

Center developed a design ladder framework to measure the level of design integration within 

a company in such an attempt (Ramlau and Melander, 2004). On the basis of this framework, 

studies using samples from Denmark (Ramlau and Melander, 2004), Sweden (The 

Association of Swedish Engineering Industries and the Swedish Industrial Design 

Foundation, 2005) and Ireland (Center for Design Innovation, 2007) show that an earlier 

integration of designers within new product development processes and a more strategic use 

of design were associated with a better financial performance. 

Chiva et al. (2004) provide further insights into the effectiveness of organizational design 

foci. Using case studies of four Spanish companies from the ceramics industry, the authors 

discover that design management positively influences companies’ performance in terms of 

better profitability, higher sales and lower storage or manufacturing costs (Chiva et al., 2004). 

In particular, a specific company culture, a strategic importance of design and the 

involvement of design in new product development processes are likely to improve 

companies’ performance (Chiva et al., 2004). Five years later, Chiva and Alegre (2009) again 

conducted a study in the ceramics industry in Southern Europe. Using data from 182 

companies, the authors find support for their hypothesis that design management mediates the 

relationship between investment in design and company performance. 
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Focusing on the intensity of product design activities, Hise et al. (1989) shed light on how to 

leverage design success. Among 195 U.S.-based manufacturing companies, managers’ 

evaluations of the commercial success of their firms’ most recent new industrial offering was 

significantly better if more product design activities had been performed during the 

development process (Hise et al., 1989). 

Design Excellence’s Influence on Organizational Performance 

As indicated previously, another class of drivers for design outcomes used in this research 

stream comprises variables of organizational design excellence. Roy (1994), for example, 

identifies a sample of companies from the plastics industry (which produces, e.g., toys, 

engineering products) that was particularly design conscious in terms of number of (design) 

awards won, number of citations by the design council and number of times competitors 

pointed out company for design. A comparison of those companies’ financial performances 

with the financial performances of a randomly selected, representative sample revealed that 

design-conscious companies performed significantly better in terms of return on capital, profit 

margin, turnover growth and capital growth (Roy, 1994). The author finds comparable results 

for companies from the electronics, heating and office furniture industries (Roy, 1994). 

Furthermore, applying a similar approach, Verganti (2006) uses descriptive statistics to 

demonstrate that from 1994 to 2003, furniture companies from the Lombardy region in Italy 

known for their design excellence showed higher revenue growth than the average of the 

Italian and European furniture industry.  

Design Excellence’s Influence on Investors’ Responses and Shareholders’ Returns 

Several studies in the design management research stream assess the influence of design 

excellence on the capital market. For example, the UK Design Council (2004) built a virtual 

design index of 63 publicly traded companies from various industries that had won design 
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awards from five predefined organizations. Tracking the companies’ share prices between 

December 1993 and December 2004, the UK Design Council finds that the design index 

outperformed the FTSE 100 and FTSE All Share indices by more than 200%. This 

outperformance remained constant over the tracked years, which included a bear and a bull 

market (Design Council, 2004).  

Similarly, Hertenstein et al. (2001) asked nine members of the Design Management Institute 

to rate the effectiveness of 51 companies in “demonstrating good design”, considering factors 

such as design awards won and their own evaluation of the companies’ design program 

quality. A comparison between the more-effective and less-effective design group shows that 

the total stock return relative to market was better for companies in the more-effective design 

group in four of five years tracked between 1995 and 1999 (Hertenstein et al., 2001). The 

authors conducted a follow-up study (Hertenstein et al. 2005) based on a larger sample from 

the manufacturing industry (n = 92) and a larger expert panel from the Design Management 

Council and find strong support for their original results.  

Finally, Aspara (2009a, b) sheds light on investors’ design-led responses. In particular, his 

analyses reveal that Finnish institutional actors in the financial market assessed both design as 

part of a product and design as an organizational capability (Aspara, 2009a). In more detail, 

Aspara (2009b) shows that investors’ positive evaluations of companies’ product design 

significantly correlated with investors’ optimism about the financial returns from a company’s 

stock (positive correlation), investors’ consideration of alternative investment targets 

(negative correlation) and investors’ willingness to invest in the company (positive 

correlation). Furthermore, Aspara (2009b) finds that mentioning product design excellence in 

a company’s investment advertisement has a positive influence on investors’ willingness to 

invest in the company (Aspara, 2009b). 
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Characteristics of Design Management Literature 

In summary, studies in the first research stream provide support that across countries, 

industries and sample sizes, design can lead to numerous positive outcomes, as Table 2.2 

indicates. The increased numbers of publications within the past decade reflect the enhanced 

interest in measuring design success. 

Table 2.2 Comparison of Study Characteristics among Research Streams 

 Number of Studies 

  
Research Stream 

1 
Research Stream 

2 
Research Stream 

3 

Year of 
Publication 

1980–1985     1 

1986–1990 2   1 

1991–1995 2   2 

1996–2000 1   1 

2001–2005 9   3 

2006–2010 8 4 5 

After 2010 2 3 2 

Type of 
Industry 

Automotive 1   3 

Consumer Electronics 4   5 

Food     6 

Furniture 3     

High-Tech 4     

Industrial Goods 1   1 

Pharma & Healthcare 1 2 1 

Service 1 2 1 

Software   1   

Other 5 1   

Various 13 1   

Regional 
Sampling 

Frame 

Nordic Countries 10     

United Kingdom 5   1 

Other European 
Countries 

5   2 

United States 2 4 3 

Asia   3   

Multinational 6   1 

Not specified     8 

Sample 
Size 

 1–5 2 6 1 

 6–50 3   4 

51–100 7   1 

101–500 10 1 6 

500–1000 3   2 

More than 1,000 3   1 

Type of 
Analysis 

Descriptive 10 6 2 

Inferential 15 1 13 
Note: multiple counts per study are possible. 
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Half the studies (54%) use a cross-industry sample. Although early studies came mainly from 

the United Kingdom, Nordic countries have caught up and currently represent the largest 

share in the sampled studies (42%). Furthermore, 25% of the studies reviewed based their 

analyses on multinational samples. Research using U.S. samples is comparably sparse (8%), 

and none of the studies reviewed use a solely Asian-based sample. The sample sizes most 

often used were in the range of 101–500 objects (42%), though 29% of the studies used a 

sample of 51–100 objects. 

Since the first studies from the United Kingdom in the 1980s, more recent studies have 

implemented larger sample sizes, new industries and new geographic areas, though the 

methodologies have not varied significantly over time. Typically, studies compare 

organizations with a high versus low design emphasis (approach used in 67% of the studies) 

or with a high versus low design excellence (33%) in terms of their performance. Design 

emphasis was measured as money spent on design, number of designers incorporated, time 

spent designing a product, number of times a design task was performed or managers’ 

evaluations of the level of design integration. Design excellence was most often assessed by 

measuring the number of design awards won or design experts’ or peer groups’ ratings. 

The most-often used metric to measure design outcomes was sales, used in 54% of the 

studies, followed by profit, used in 50% of the studies. The other metrics used were relatively 

unique to the studies. For example, Aspara (2009b) uses “willingness to invest” as a measure 

for investors’ cognitive responses, Chiva et al. (2004) use storage and manufacturing cost to 

reflect further financial results and Swan et al. (2005) use time to market as a non-financial 

result, which is measured inside the organization. In half the studies that measure 

organizational performance, researchers use managers’ evaluations to quantify the design 

outcomes; the other half use actual market data. With regard to level of observation, 67% of 
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the studies use the company level and 33% use the project level. The analyses were based on 

inferential statistics in 63% of the studies and descriptive statistics in 42%.  

Directions for Further Research 

The results of the studies in the first research stream provide evidence that an organizational 

focus on design at a company or project level can improve company performance. However, 

the analyses are often based on group-wise comparisons between companies that are more 

versus less design excellent (Hertenstein et al., 2001) or have a high versus low design 

emphasis (Lindström and Pajarinen, 2006). Although this approach has led to a couple of 

interesting findings, it has three important limitations. First, the studies provide only limited 

insights into how design was incorporated into organizational structures and processes in the 

successful design-driven organizations. Such insights are necessary to develop a sound 

understanding of how to best manage design to improve performances. Second, the 

comparisons mostly focus on either the corporate or the project level. However, Cooper and 

Kleinschmidt (2007) mention that companies that are successful at one level might not be so 

at the other, and design-related interactions between both organizational levels might occur. 

Thus, a multilevel level investigation would provide new insights into the hindrances and 

levers of using design effectively on a corporate as well as on a project level. Third, the 

studies explain only sparingly what actually drives the success. In summary, the literature 

lacks an empirically validated, holistic managerial framework that shows how to most 

effectively incorporate design into organizations to optimise design outcomes. Therefore, 

future research in this literature stream should shed more light on the drivers of organizational 

design success and how they are related to one another and to different performance metrics. 

Solum et al. (1996) and, more recently, the UK Design Council (2007) provide initial 

empirical support that the organizations’ use of design can improve innovativeness. However, 
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those studies provide only limited insights into the factors that determine the effectiveness of 

such an effort. A design-oriented managerial framework should therefore be developed in the 

context of innovation management. Such an investigation would be in line with the increasing 

research and governmental interest in design as a driver of innovativeness (e.g. Candi, 2010; 

Candi and Saemundsson, 2011; European Commission, 2009a; Verganti, 2009).  

Focusing on moderating influences on the relationship between organizational design 

integration and performance, special attention should be paid to types of industries. Solum et 

al. (1996) do note that the influence of design emphasis on organizational performances is 

moderated by industry type. In addition, studies demonstrate that the “maturity” of design use 

(Gemser and Leenders, 2001) and the relative importance” of design within an industry 

(Candi and Saemundsson, 2011) are crucial characteristics that determine the moderating 

influence of industries. In line with Gemser and Leenders (2001), further research should 

examine whether these findings are applicable to various classes of industries. 

Finally, further research should consider other design outcome metrics. For example, a 

worthwhile avenue would be to assess whether companies’ design effort can be associated 

with an increased sales staff motivation. Automakers’ sales representatives might conceivably 

be more motivated to present an aesthetically pleasing than a visually unattractive newly 

launched vehicle at a motor show. Moreover, focusing on non-financial performance 

outcomes, future research might examine whether there is a relationship between an 

organizational design engagement and customer satisfaction indices. Such an effect could 

occur when the integration of design functions in organizations influences the usability of the 

company’s products, which in turn increases consumers’ delight while using the products. For 

a summary of these future research directions, see Appendix 2 to this chapter. 
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Design Thinking Perspective 

Preface: Design Thinking History and Examples of IDEO 

The term “design thinking”, at least in the current context, can be traced back to David Kelley 

(Kelley, 2001), Stanford professor and cofounder of the Palo Alto–based design consultancy 

IDEO. Since its founding, IDEO has won more than 340 design awards (Tischler, 2009). 

Initially, the focus of IDEO lay in traditional design tasks such as the design of the personal 

digital assistant Palm V, Oral-B toothbrushes and chairs for Steelcase (Brown and Wyatt, 

2010). However, since the beginning of the first decade of the twenty-first century, the 

company has increasingly been involved in developing solutions to problems apart from 

traditional, product-centred design (Brown and Wyatt, 2010). 

For VisionSpring, for example, a company that delivers eyeglasses to people in developing 

countries, IDEO “designed” an eye-screening process for children (Brown and Wyatt, 2010). 

At first, the designers flew to India and tried to screen the vision of a girl in the traditional 

way as done in the typical course of these tests. The girl started to cry because she perceived 

risk in “failing” the test. To reduce the pressure in this stressful situation, the designers 

created a prototype of a new process and let the children’s teacher perform the task. However, 

the child burst into tears again. As a third approach, the designers asked the girl to screen her 

teacher. The girl liked the task, and the other children watched enviously. Thus, by observing 

the children while prototyping the process, the designers recognized the potential for letting 

the children screen one another, which also worked for VisionSpring’s practitioners and the 

children’s teachers. Finally, VisionSpring set up 10 eye camps for children in India, screened 

3,000 children and provided glasses for all 69 children who needed them. (Brown and Wyatt, 

2010). 
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Projects such as that for VisionSpring took IDEO from designing consumer products to 

designing consumer experiences’ (Brown and Wyatt, 2010, p. 33). To distinguish this new 

kind of design work from traditional design tasks, IDEO established the term “design 

thinking” (Brown and Wyatt, 2010), a mixture of analytical phases in which information is 

gathered and synthetic phases in which solutions are developed, tested and improved (Plattner 

et al., 2009). Observation, brainstorming and prototyping are core elements of the design 

thinking process in which interdisciplinary teams are appreciated (Brown and Wyatt, 2010). 

Recently, the concept of design thinking has been adopted by companies such as General 

Electric, Intel, Toyota and Procter & Gamble, which have begun to use design together with 

traditional business approaches to develop not only products and services but also new 

customer experiences and business models (Nagji and Locsin, 2009). 

Comparison of Studies Taking a Design Thinking Perspective 

Along with the increasing application of design within industries, design thinking has found 

increasingly more entry into academic and management literature. Although the steps of the 

design thinking process described in the literature differ depending on the authors (cf. Brown, 

2008; Hempel, 2007; Liedtka, 2011; Martin, 2011), the concepts share core elements such as 

getting close to people, brainstorming in interdisciplinary groups and building prototypes. The 

articles that quantify the success of design thinking provide valuable insights into the concept 

and demonstrate which design outcomes previous research has assessed, as Table 2.2 shows. 

Design Approaches’ Influence on Design Outcomes 

Two subsets of articles can be assessed. The first set describes design thinking approaches on 

a project basis. For example, chief executive officer and president of IDEO Tim Brown 

(2008) explains how his firm used design thinking to improve nurses’ shift-change processes 

in a U.S.-based hospital. The new process not only increased nurses’ job satisfaction and 
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improved patients’ experience but also improved nurses’ productivity. Brown (2008) 

furthermore highlights the success of design thinking for redesigning a debit card payment 

system in a U.S. bank. The new system attracted 2.5 million new customers within the first 

year after program launch, which led to 700,000 new checking accounts and 1 million new 

saving accounts (Brown, 2008).  

Demonstrating the design thinking approach in the context of new business model design, 

Hempel (2007) shows how a new concept of “information kiosks”, which provide Indian 

people with Internet access and technical support, became a success, with 1,000 businesses 

running six years after launch. Further highlighting the benefits of the approach on a project 

basis, Liedtka (2011) describes how the use of design thinking elements during the innovation 

process in a pharmaceutical company led to new portable product packages and bundles of 

consumer health care products. Those new offerings generated 5%–10 % additional revenue 

for participating brands from the start on and were “soon projected to become a $500 million 

category” (Liedtka, 2011, p. 15). 

Design Applications’ Influence on Design Outcomes 

The other set of articles within the second research stream describes the application of design 

thinking within corporations, which touches on the field of business transformation. For 

example, Martin (2009) indicates a relationship between the implementation of the design 

thinking process within a large consumer goods company and an improved financial 

performance of that organization in terms of revenue, profit and market share. The firm 

implemented design concepts through workshops, designer involvement in business teams, 

cooperations with design agencies and an external design board (Martin, 2009). With a similar 

transformational approach, a leading U.S.-based software company launched 32 new products 

within a year (Martin, 2011). Martin (2011) further notes the success of these products: one 
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application achieved a high net promoter score, and another had 180,000 subscribers within 

one year after the software was launched. 

Wattanasupachoke (2012) makes an initial attempt to assess design thinking success on the 

basis of inferential statistics. The author conducted a survey among 114 companies listed on 

the Stock Exchange of Thailand. The results of the data analysis reveal a significant positive 

correlation between companies’ focus on design thinking strategies and firm innovativeness 

and firm performance compared with competition over the previous three years. However, the 

analysis was solely based on subjective management evaluations and the used measurements 

remain unclear. (Wattanasupachoke, 2012) 

Characteristics of Design Thinking Literature 

Although design thinking has increasingly been recognized as a field in academic research, 

studies that quantify its impact are still sparse, as shown in Table 2.2. All articles reviewed 

were published after 2006. The analyses are all based on case studies, except 

Wattanasupachoke (2012), which is based on a larger data set and uses inferential statistics. 

Most case studies describe success stories of design thinking in U.S.-based companies; even 

examples from Asian-based companies partially involve U.S.-based design consultancies. In 

contrast to the preceding research stream and in line with the new perspective on areas of 

design application, the design thinking literature focuses to a greater extent on design tasks in 

social, service and software contexts, which involve intangible and even invisible content. 

Directions for Further Research 

Although the articles deliver some notable insights into the approaches and applications of 

design thinking, the authors predominantly use a descriptive approach and highlight only the 

successes and not the failures (Hauser et al., 2006). Therefore, more research is needed to 

empirically validate that design thinking leads to valuable design outcomes. Indeed, Ungaretti 
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et al. (2009) point out that although application of design to business practice is increasing, 

empirical evidence that would justify it is still lacking. Thus, further research should examine 

whether design thinking in general is superior to other innovation processes. 

Furthermore, Hauser et al. (2006, p. 703) point out that “opportunities exist for comparative 

search to identify which methods work best in what contexts.” In particular, research could 

fruitfully test different design thinking processes against one another to examine best practice 

models. In particular, attention should be paid to the operationalization of the phases to 

answer practical questions such as where and how long observations should be conducted and 

which tools should be used to build prototypes. Further studies could examine which team 

compositions are most effective in which situations. As mentioned previously, design 

thinking encourages interdisciplinary teams (Brown and Wyatt, 2010). Therefore, researchers 

could test whether the fit between design task and team composition influences the 

effectiveness or efficiency of the process. 

Finally, the examples noted here describe the success of design thinking for the design of 

processes, business models or systems across industries. Therefore, scholars might fruitfully 

compare the effectiveness of the process among different industries or design solutions.  

Design Output Perspective 

Preface: Traditional Design Research at the Customer–Product Interface 

Design has long been used to differentiate, brand and add value to organizational outputs. 

Traditionally, firms have used this strategy for tangible design outputs, such as the Coca-Cola 

bottle and Alessi’s teakettle (Orth and Malkewitz, 2008; Verganti, 2006). Yet the previous 

section indicates that applications of designers and design processes have evolved, so that less 

tangible design outputs such as business models or services play a greater role. However, 
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studies with a focus on design outputs have not yet adopted the new design areas. Therefore, 

the following review focusses only on traditional design areas. 

From a traditional perspective, design as a result of the design process “represents a number 

of elements chosen and blended into a whole by the design team to achieve a particular 

sensory effect” (Bloch 1995, p. 16). This definition can be applied to design areas such as 

products, graphics or interiors. Focussing especially on tangible outputs, some authors also 

refer to product form, product shape, exterior appearance or product appearance (Talke et al., 

2009). Although these terms vary, Talke et al. (2009) conclude that they all refer to 

observable, exterior features. Design features consist of characteristics such as shape, colour, 

reflectiveness or materials (Bloch 1995). The combination of those design features determines 

an object’s particular design aspects. Many authors use a three-dimensional segmentation 

when decomposing design into these aspects (Candi, 2006), which researchers also refer to as 

“properties” (Rindova and Petkova, 2007), “values” (Noble and Kumar, 2010) and 

“dimensions” (Gemser et al, 2006). Although the terms differ, the underlying concepts are 

comparable. The aesthetic aspect refers to what an object presents to the senses (Crilly et al., 

2004, p. 549). The functional aspect encompasses usability and performance characteristics 

(Candi, 2006), such as passenger space in a car and road visibility (Noble and Kumar, 2010). 

Finally, the communicative aspect refers to design as a vehicle to transfer information, which 

“plays a central role in object perception, recognition, interpretation, understanding and use” 

(Veryzer, 1995, p. 641). 

Authors measuring design impact from a results perspective focus predominantly on the 

customer–product interface. Various studies measure which design features or aspects people 

prefer (e.g., Garber, 1995; Raghubir and Greenleaf, 2006; Veryzer, 1993; Veryzer and 

Hutchinson, 1998) and how this preference varies among respondents (e.g., Hsu et al., 2000; 

Moss et al., 2006). This research stream is especially broad in that nearly everything people 
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encounter evokes some response, which often makes it difficult to define boundaries when 

conducting research (Crilly et al., 2004). In this study, we use the performance-oriented view 

to build the boundary for our selection. In particular, the selected studies should reveal the 

relevant variables on which design as an output has an influence, in what contexts this 

influence has been assessed and especially to what extent.  

Comparison of Studies Taking a Design Output Perspective 

People’s responses to design can be classified as psychological and behavioural responses 

(Bloch, 1995; Crilly et al., 2004). Psychological responses can be further subdivided into 

cognitive and affective responses. Cognitive responses refer to “the judgments that the user or 

consumer makes about the product based on the information perceived by the senses” (Crilly 

et al. 2004, p. 552), such as beliefs about the product and brand. Affective responses 

encompass emotions, feelings and moods (Crilly et al., 2004). Both types of psychological 

responses are considerably interrelated and influence people’s behaviours (Bloch, 1995; Crilly 

et al., 2004). In contrast, the behavioural responses reflect either an approach or avoidance 

response (Bloch, 1995; Crilly et al., 2004). Whereas approach responses encompass 

behaviours such as using or buying an object, avoid responses encompass the opposite 

(Bloch, 1995; Crilly et al., 2004). Furthermore, preferences and choices reflect behavioural 

responses (Chitturi et al., 2007; Zajonc and Marcus, 1982). In summary, approach behaviours 

are most often used as a dependent category within this research stream as noted in Table 2.1. 

Design Features’ and Attributes’ Influence on People’s Responses 

Of the articles considered, 33% selected measured the influence of design on purchase 

intentions or product preferences. In three cases, the authors conduct conjoint analyses using 

these two metrics as dependent variables (Bloch et al., 2003; Kauppinen-Räisänen, 2010; 

Yamamoto and Lambert, 1994). Using conjoint analysis, Yamamoto and Lambert (1994) find 
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empirical evidence that even the aesthetics of industrial products such as oscilloscopes and 

dispense pumps had a “palpable” influence on product preferences of 33 engineers, 

purchasing professionals and marketers. Using the same method, Bloch et al. (2003) reveal, 

among other things, that the design of bathroom scales influenced business students’ purchase 

intentions. Furthermore, Kauppinen-Räisänen (2010) demonstrate that the colour, shape and 

font type of nonprescription drug packages together influenced consumers’ product 

preferences more than the type of medicine producer. For throat medicine, package colour 

alone had a greater influence on product preferences than the type of medicine producer 

(Kauppinen-Räisänen, 2010).  

The advantages of conjoint analysis are twofold. First, it reveals not only which designs 

respondents prefer but also to what extent design as a whole influences consumer choices 

compared with the offering’s other attributes (de Ruyter and Wetzels, 1996). Thus, 

researchers can extract this impact of design on consumers and compare its strength with 

other influences (e.g., product’s brand, its price). Second, the method acknowledges that 

respondents are not conscious of the importance they attach to design (Martin, 2008), which is 

particularly important given that research confirms the subconscious level on which design 

operates in consumers’ choice behaviour (Townsend and Sood, 2009). 

Based on different methods, studies have also shown that the design of food and food 

packages can influence consumer behaviour. Berkowitz (1987) showed in an experiments that 

homemakers prefer an untrimmed versus a trimmed shape of frozen corncobs. Some of the 

respondents even mentioned that the untrimmed shape looked more aesthetic (Berkowitz, 

1987). Furthermore, Quester and Smart (1998) conducted a survey among 20 wine experts 

and managers of retail outlets. Twelve respondents mentioned the front label, four the back 

label and three the bottle shape as influences on their purchase decision. In addition, Yang and 

Raghubir (2005) demonstrate that bottle design not only influences product selections but also 
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purchase quantity. Using scanner panel data, the authors reveal that more elongated beer 

containers generated less purchase quantity than less elongated containers (Yang and 

Raghubir, 2005). 

Another set of articles investigates the degree to which the physical appearance of consumer 

electronic products influences people’s responses. Creusen et al. (2010) discover that the 

aesthetic of video recorders and the ease of use were most important for building preferences. 

Shedding more light on what drives these influences, Dawar and Parker (1994) find empirical 

evidence that students rate the physical appearance of consumer electronics as an important 

sign of quality when purchasing electronic products. In addition, Page and Herr (2002) show 

that the aesthetic of laptop computers has a positive influence on students’ product liking, 

whereas brand strength exhibits no influence.  

A further set of studies shows that design influences brand impressions and brand beliefs 

(Orth and Malkewitz, 2008; Pantin-Sohier, 2009). Orth and Malkewitz (2008) exposed 

members of a research panel to pictures of various wine bottles that had been pretested as 

being prototypical for one of five classes And asked them to indicate their brand impressions 

(Orth and Malkewitz, 2008). The results reveal that the holistic package designs influenced 

different brand personality and managerially oriented brand impressions. Using a comparable 

approach, Pantin-Sohier (2009) demonstrates that the colour and shape of tins of coffee and 

water bottles also influences brand beliefs about the price, quality and aroma of these 

products. 

Design Features’ and Attributes’ Influence on Organizational Performance 

Using case studies, Dawton (2011) demonstrates that a change in package design also affects 

subsequent design success stages, in particular, companies’ financial benefits. More 

specifically, she describes how the change of package designs increases brand value, sales and 
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number of new customers of a U.K.-based food company and the sales, profitability and 

market share of an Ireland-based brewery (Dawton, 2011). The author also uses the example 

of a Scottish tour operator’s new design of marketing materials, tour brochures and shop 

signage, which influenced the companies’ sales and return on investment (Dawton, 2011). 

Using larger data sets, three authors show how the design of cars influenced car sales. 

Focusing on 26 car lines of a U.S. automobile manufacturer, Hoffer and Reilly (1984) find 

empirical support that car lines with major styling changes have significantly higher sales 

growth rates than car lines with minor styling changes. In a similar vein, Talke et al. (2009) 

show that design newness of cars compared with competing models had a positive, significant 

influence on sales. Focusing on particular design features, Landwehr et al. (2011) ascertain 

that the design of car fronts significantly influenced not only people’s liking but also car sales. 

Characteristics of Traditional Design Literature 

In summary, the studies in the third research stream provide strong support that design as an 

output leads to valuable outcomes across industries, regions and sample sizes. Table 2.2 

provides an overview of the studies reviewed in this research stream. 

As evidenced by the span of research from the 1980s (e.g. Berkowitz, 1987; Hoffer and 

Reilly, 1984) to the present, this research stream demonstrates the steadily increasing 

importance of measuring design impact. The first decade of the twenty-first century in 

particular exhibits a rising interest in this topic.  

The objects of inquiry most often used are in the consumer electronics (33% of all studies) 

and food (40%) industries. Although in 53% of the studies, the regions from which the 

samples were drawn were not mentioned, which makes it difficult to assess differences among 

cultures, the multinationality of the remaining studies provides some support that design is an 
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important success factor across countries. Furthermore, in 40% of the studies, the sample 

sizes were between 101 and 500 units, underscoring the reliability of the respective results. 

Table 2.2 reveals also that inferential statistics were used in 87% of all studies. From a 

methodological perspective, all studies focused on the visual perception of design. In 69% of 

the articles, respondents saw a picture of the designed object. In 13% of the studies, 

respondents completed a survey (e.g. on the importance of design) that contained no visual 

presentations. Finally, 19% of the studies use actual market data. 

Directions for Further Research 

Although various studies exist on the preference structure of consumers toward certain design 

features or aspects, research that measures the degree to which design drives design outcomes 

is comparatively limited. Thus, more research is needed that sheds light on that relationship. 

The studies described in this section focus on just one design aspect (e.g., Page and Herr, 

2002), the product’s total physical appearance (e.g., Creusen et al., 2010) or certain design 

features (e.g. Kauppinen-Räisänen, 2010). None of the studies compared whether the 

aesthetic, functional or communicative aspect influences a certain design outcome to a greater 

or lesser extent. Therefore, further research should examine which design aspects drive what 

design outcomes most and in what contexts.  

Further research is also needed to shed light on the factors that enable, strengthen or weaken 

the relationships between design as an output and design outcomes. For example, the articles 

reviewed all focus on the visual perception of design. However, the design of objects can be 

perceived by other senses as well, such as the sense of touch (Crilly et al., 2004). Thus, more 

research is needed that explains how senses other than vision mediate the influence of design 

on its outcomes. Moreover, Bloch (1995) argues that culture is likely to moderate the 

relationship between design and consumer preferences. Thus, further research should 
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investigate whether culture also influences the importance people attach to design. Likewise, 

researchers should take demographics into account in future studies. For example, gender, 

moderates the relationship between design features and the attractiveness of a product 

(Eckman and Wagner, 1994). Therefore, it would be worthwhile to assess whether certain 

demographics also influence the relevance of design, at least for certain product classes. In 

addition, Yamamoto and Lambert (1994) note that not only products but also product classes 

should be investigated. Thus, further research might investigate patterns involving the 

importance of design among product classes. Intangible product categories were especially 

underrepresented within the reviewed studies. Therefore, further research should pay more 

attention to that domain. For example, research could measure to what extent the design of 

web shops influences consumers’ purchase behaviour and, in turn, companies’ sales. 

With respect to the design outcome categories, further research is needed that sheds light on 

the influence of design as an output with other dependent variables apart from people’s 

design-led responses and financial benefits. For example, researchers could focus on non-

financial results to research whether the more aesthetic appearance of an object leads to a 

better customer consultation by a company’s sales staff because of higher staff motivation. 

Shifting the focus from the company, researchers could also measure whether a more 

appealing product increases word-of-mouth activities among consumers. 

An Integrative Perspective on Design Success 

The studies reviewed show that design can be operationalized differently and lead to 

numerous outcomes. However, each stream focusses predominantly on certain variables 

between relationships are measured, while partially neglecting variables used in other streams. 

Thus, this study takes a holistic perspective and discusses the white spots between research 

streams. 
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The refined conceptual model shown in Figure 2.2, which we term the “Design Success 

Chain”, extents the preliminary framework by providing an overview of the variables used to 

assess the influence of design on its outcomes and by highlighting the foci of the analysed 

research streams. The design success stages are equally applicable to the different design 

contexts, as our study demonstrates. However, Figure 2.2 shows that studies in the first 

research stream centre on the influence of organizational design emphasis and excellence on 

financial results; those in the second stream describe how design approaches and design 

applications lead to new design solutions and improve non-financial performances and finally 

articles in the third stream focus predominantly on the customer interface. 

Looking at the streams from such a holistic perspective leads to the question of how much of 

the effects measured in the first research stream can be explained by the effects assessed in 

the second and third research streams. In particular, the product-related studies in the second 

stream do not reveal whether organizations’ design emphases or excellence lead to superior 

design-led organizational performances solely due to a superior customer interface with the 

product. As the studies indicate, an integration of designers and design processes within 

organizations can also evoke a shift in the organizational culture and among the 

organizational tools applied which can lead to design solutions apart from products that might 

in turn improve organizational performance. In support of this argumentation, Ungaretti et al. 

(2009) show that business students adopted some of designers’ methods when introduced to 

the concept of design thinking and when working together with design students. Furthermore, 

the National Agency for Enterprise and Housing (2003) survey reveals that companies 

working with only external rather than internal designers have lower export sales, lower 

increase of employment and lower increase in gross sales. This finding might indicate that 

companies that purchase design only externally neglect the potential that designers can offer 

to the organization. However, more research is necessary to assess whether designers drive 
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organizational performances to a greater extent through their direct outputs in terms of the 

design of tangible or at least visual objects or whether the success of design-driven companies 

can be also traced to superior services, processes or business models developed on the basis of 

design thinking. 

Conclusion 

Study 1 shows that an increasing number of studies measure design success. In particular, the 

first decade of the twenty-first century has exhibited an enhanced interest in that research 

topic. We review three distinct research streams that differ in terms of design concepts, design 

applications, design success measurement approaches and design outcome metrics used. The 

results across all three streams reveal that designers, design processes and design outputs can 

lead to numerous managerial relevant outcomes. Those results, in combination with the 

measurement approaches, metrics and frameworks we describe, can help overcome the 

barriers of using design in organizations as the European Commission (2009b) notes and 

enhance design as a research topic across disciplines. However, more research is needed 

within and across the literature streams to develop a deeper understanding of the degree to 

which design leads to outcomes and how this influence can be managed properly. 
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Appendix 1 – Summary of Extant Studies per Research Stream 

Research Stream 1 
Author(s) Year Sample Analysis Design Success Variables Selected Findings 

Description Size Region 
Design as Part of 
an Organization 

Design as 
Part of an  

Output 

Design-
led 

Response 

Design-led 
Organizational 
Performance 

Design-led 
Share-holder 

Return 

Black and 
Baker 

1987 

Small 
engineering 
and textile 
companies 

61 Scotland 
Descriptive 

analysis 

Participation and 
involvement of 

design functions in 
NPD 

    Sales growth   
Companies with higher sales growth involved designers to 

a greater extend during NPD processes. 

Candi 2010 
New 

technology 
based firms 

98 

Northern 
Europea

n 
country 

Regression 
analysis 

Emphasis on 
aesthetic design in 

new service 
development 

    New service success   
There was a positive, significant relationship between 

aesthetic design emphasis and all performance measures 
except customer loyalty. 

Candi and 
Saemundsson 

2011 
New 

technology 
based firms 

101 

Northern 
Europea

n 
country 

Regression 
analysis 

Emphasis on 
aesthetic design in 

new service 
development 

    
Resistance to 
imitation, and 

profitability 
  

There was a positive, significant relationship between 
aesthetic design emphasis and resistance to imitation and 

profitability. The influence on profitability was moderated by 
level of commoditization. The influence on resistance to 

imitation was moderated by industry sectors’ design 
importance. 

Center for 
Design 
Innovation 

2007 SMEs 405 Ireland 
Descriptive 

analysis 

Involvement of 
design (based on 
the design ladder) 

    Growth in demand   
Companies that place greater emphasis on the design 

ladder are more likely to experience growth in demand than 
no growth. 

Chiva and 
Alegre 

2009 
Ceramic tile 

industry 
182 

Italy and 
Spain 

Correlation 
analysis 

Investment in 
design and design 

management 
    

Firm performance in 
terms of growths and 
profitability compared 

to competitors 

  

Investment in design and design management positively 
influenced company growths and profitability. Design 

management mediates the relationship between 
investment in design and company performance. 

Chiva, Alegre 
and Lapiedra 

2004 

Companies 
from the 
ceramic 
industry 

4 Spain 
Descriptive 

analysis  
(case study) 

Type of product 
design management 

    

Company 
performance and 

actual ROI and return 
on sales 

  
Design management positively influenced company 

performance in terms of a better profitability, higher sales 
and lower storage or manufacturing costs. 

Gemser and 
Leenders 

2001 

Manuf. of 
furniture and 

precision 
instruments 

47 
Nether-
lands 

Regression 
analysis 

Industrial design 
intensity and 

industrial design 
innovation strategy 

Management’
s evaluation 
of industrial 

design 

  
Profit, profit growth, 
turnover growth and 

export sales 
  

Higher industrial design intensity was associated with 
enhanced evaluations of design’s potential in improving 

product appearance. The influence of design intensity and 
design innovation strategy on company performance 

differed between industries. 

Gemser, Candi 
and van den 
Ende 

2011 
Companies 
from various 

industries 
163 

Nether- 
lands 

n.a. 
(Inferential) 

Emphasis on 
experiential and 

functional design; 
involvement of 

designers 
in corporate visual 

identity 
development 

Products’ 
experiential 

and 
functional 

quality 

  

Product’s financial 
performance 
compared to 

competition; perceived 
firm image 

  

Experiential (functional) design emphasis had a positive 
influence on products’ experiential (functional) quality and a 

negative influence on products’ functional (experiental) 
quality. Involvement of designers in corporate visual 

identity development was positively related to perceived 
firm image. NPD projects with a high vs. medium design 

emphasis have on average up to 10% better financial 
performance. 

Hise, O’Neal, 
McNeal and 
Parasuraman 

1989 
Publicly held 

manufacturing 
companies 

195 USA 
Chi-Square 

tests 

Number and type of 
product design 

activities performed 
    

Commercial success 
of the most recent new 

industrial offering 
  

The percentage of highly successful new offerings was 
significantly larger when more compared with fewer design 

steps were performed and when rough and detailed 
drawings were done. 

Lindström and 
Pajarinen 

2006 

Manufacturing 
companies 

from various 
industries 

222 Finland 
Correlation 

analysis 

Frequency of design 
use and design 

integration 
    

Design’s influence on 
company performance 

  

Continuous design use and design integration positively 
correlated with design’ ability to increase sales, strengthen 

brand or company image and differentiate products or 
services from competition. 
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Research Stream 1 (continued) 
Author(s) Year Sample Analysis Design Success Variables Selected Findings 

Description Size Region 
Design as Part of 
an Organization 

Design 
as Part 
of an  

Output 

Design-
led 

Response 

Design-led 
Organizational 
Performance 

Design-
led Share-

holder 
Return 

National Agency for 
Enterprise and 
Housing 

2003 
Randomly 
sampled 

companies 
734 Denmark 

Descriptive 
analysis 

Companies’ 
changes in 

investment in design  
    

Increase in sales, export 
share of turnover and 

increase in staff 
  

Increase in sales, export share of turnover and increase 
in staff was greater for companies with increased 

investment in design. 

Potter, Roy, Capon, 
Bruce, Walsh and 
Lewis 

1991 
SME’s subsidised 

for design 
consultation 

221 UK 
Descriptive 

analysis 

External design 
consultant 

engagement on a 
project basis 

    
Sales, profit, payback 
period, exports, new 

market entries 
  

The design consultant engagement lead to an increase 
in sales, exports and number of home markets. 

Approximately 90% of the implemented projects were 
profitable. The average payback period was 15 months. 

Ramlau and Melander 2004 
Randomly 
sampled 

companies 
1500 Denmark 

n.a. 
(Inferential) 

Involvement of 
design (based on 
the design ladder) 

    
Gross revenue and export 

share of turnover 
  

Gross revenue performance was better for companies 
that placed higher in the design ladder. Export share of 

turnover is significantly higher for companies that placed 
high on the design ladder. 

Roy 1994 

Companies from 
the plastic 
industry  

49 
UK and 

Denmark 
n.a. 

(Inferential) 

Design excellence 
(e.g. in terms of 

number of design 
awards won) 

    

Return on capital, profit 
margin, profit growth, 
turnover growths and 

export sales 

  

Design-conscious companies performed significantly 
better in terms of return on capital, profit margin, turnover 

growth and capital growth than a randomly selected, 
representative sample. 

Companies from 
the electronic, 

heating and office 
furniture industry 

51 
UK (42) 

and Other 
(9) 

n.a. 
(Inferential) 

Design excellence 
(e.g. in terms of 

number of design 
awards won) 

    

Return on capital, profit 
margin, profit growth, 
turnover growths and 

export sales 

  
Companies leading in terms of design have significantly 
higher profit margins and return on investments than a 

randomly selected, representative sample. 

Solum, Smith and 
Karlsen 

1996 
Companies from 
various industries 

954 Norway 

Correlation 
analysis 

Product design 
expenditure as 
percentage of 
turnover and 

innovation costs 

    
% of sales from modified 
and new or significantly 

modified products 
  

Share of design expenditure positively and significantly 
correlated with share of sales from new or significantly 

modified products, but not for all industries. 

Regression 
analysis 

Product design and 
other research and 
development costs 

as share of total 
innovation spending  

    
% of sales from modified 
and new or significantly 

modified products 
  

Share of design expenditure had the highest influence on 
share of sales for modified and new or significantly 
modified products among the types of innovation 

spending tested. 

Swan, Kotabe and 
Allred 

2005 
High-tech 

companies 
84 USA T-test 

Functional, 
aesthetic, 

technological and 
quality capabilities 

    
Relative firm performance 

and relative speed to 
market 

  

Sales growth, market share growth and overall; company 
performance (compared with competition) were 

significantly greater for companies with high vs. low 
aesthetic capabilities. 

The Association of 
Swedish Engineering 
Ind. and the SVID 

2005 
Companies with 

20 or more 
employees 

1308 Sweden 
Descriptive 

analysis 

Involvement of 
design (based on 
the design ladder) 

    
Average growths in 

turnover 
  

Companies that placed higher on the design ladder had 
a higher average growth in turnover. 

UK Design Council 2007 
Companies with 

ten or more 
employees 

1500 UK 
Multivariate 

analysis 

Investment and use 
of design 

    
Contribution of design to 

company growth 
  

Turnover growth was more likely in companies that 
increased investment in design. The chances of design 
contributing to company growth increased by 330% if 
design was used to lead and guide the NPD process. 

Design integration 
into companies 

operations 
    

Having developed a new 
product or service in the 

past three years  
  

Companies that viewed design as an integral part of their 
operations were more likely to have developed a new 

product or service during the previous three years (83% 
did so). 

250 UK 
n.a. 

(inferential) 
Spend on design     Turnover and profit   

Every £100 spent on design increased turnover by £225 
and profit by £83. 
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Research Stream 1 (continued) 
Author(s) Year Sample Analysis Design Success Variables Selected Findings 

Description Size Region 
Design as Part of an 

Organization 

Design as Part 
of an  

Output 

Design-led 
Response 

Design-led 
Organizational 
Performance 

Design-led 
Shareholder 

Return 

UK Design 
Council 
(Cont.) 

2007 

Companies 
with 10 or 

more 
employees 

503 UK 
Descriptive 

analysis 

Use of designers to 
add value to products 

or services 
    

Impact of design 
on several 

performance 
metrics 

  
Businesses that used designers to add value to their 

products or services were more likely to report an impact of 
design on all performance measures. 

Stage of NPD process 
when design is 

considered to add 
value 

    

Impact of design 
on several 

performance 
metrics 

  
Businesses that considered design to add value earlier in 
the NPD process were more likely to report an impact of 

design on all performance measures. 

Use of designers to 
add value to products 

or services 
    

Having developed 
a new product or 

service in the past 
three years 

  
Businesses that use designers to add value to their 

products or services were more likely to have developed a 
new product or service in the previous three years. 

Verganti 2006 
Furniture 

manufacturer 
4 Italy 

Descriptive 
analysis 

Design excellence     Revenue growth    

Companies in the Lombardy region outperformed the 
European and Italian industry average in terms of revenue 
growth. Companies in the Lombardy region are viewed as 
having a greater number and strength of links within the 
design system and a better quality of interactions among 

key actors.  

Hertenstein, 
Platt and 
Brown 

2001 
Publicly 
traded 

companies 
51 

Multi-
national 

T-test 

Effectiveness in 
demonstrating good 

design  
(rating by 9 experts)  

    

EBITda, net 
income, cash flow 
and net cash flow 

ratios; growths 
rates 

Five year 
total stock 

return 
relative to 

market 

On average, firms in the more-effective design group 
significantly outperformed companies in the less-effective 
design group in terms of growths rates, results relative to 
share, EBITda relative to assets and stock market returns 

in four of five years. 

Hertenstein, 
Platt and 
Veryzer 

2005 
Publicly 
traded 

companies 
93 

Multi-
national 

T-test 

Effectiveness in 
demonstrating good 

design  
(rating by 138 experts) 

  
 

EBITda, net 
income, cash flow 
and net cash flow 

ratios; growths 
rates 

Five year 
total stock 

return 
relative to 

market 

On average, more design-effective firms performed better 
on all measures except growth rate. 

UK Design 
Council 

2004 
Publicly 
traded 

companies 
63 

Multi-
national 

Descriptive 
analysis 

Number of design 
awards won 

      Share price 

Companies in the design index outperformed the FTSE 
100 and FTSE All Share indices by more than 200 percent. 

The outperformance has been constant over the tracked 
period (1993–2004), which included a bear and a bull 

market. 

Aspara 2009a Investors 16 Finland 
Descriptive 

analysis 
Organizational 

capabilities of design 

Design quality 
(of mobile 
phones) 

Investment 
decision 

    
Institutional actors in the financial market seem to assess 

both design as part of a product and design as an 
organizational capability. 

Aspara 2009b 

Investors 340 Finland 
Correlation 

analysis 

Overall affect for the 
product design of the 
company invested in 

  

Willingness to 
invest, 

consideration of 
alternatives, 

optimism about 
financial returns 

    

Positive evaluations of companies’ product design 
significantly correlated with investors’ optimism about the 

financial returns from company’s stock (positive 
correlation), investors’ consideration of alternative 

investment targets (negative correlation) and investors’ 
willingness to invest in company (positive correlation). 

Investors 187 Finland ANOVA 

Product design 
excellence as 
reflected in an 
investment ad  

  

Willingness to 
invest in 

company’s 
stock 

    
Product design emphasis in a company’s investment 

advertisement positively influenced investors’ willingness to 
invest in the company. 
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Research Stream 2 

Author(s) Year Sample Analysis Design Success Variables Selected Findings 

Description Size Region 
Design as Part of 
an Organization 

Design as Part 
of an  

Output 

Design-led 
Response 

Design-led 
Organizational 
Performance 

Design-led 
Shareholder 

Return 

Brown 2008 

Hospital 
(Kaiser 

Permanente) 
1 USA 

Descriptive  
(case 
study) 

Use of the design 
thinking process 
within a project 

New design of 
nurses’ shift-

change process  

Nurses’ job 
satisfaction 
and patient 
experience 

Average time between 
nurses’ arrival and first 
patient contact; nurses’  

productivity 

  

The new shift-change process was developed using the design 
thinking process. The new process resulted in an average time 
reduction of 50% between nurses’ arrival and their first patient 
contact, a significant increase in nurse’s job satisfaction and 

productivity and a significantly improved patients’ experience. 

Bank 
(Bank of 
America) 

1 USA 
Descriptive  

(case 
study) 

Use of the design 
thinking process 
within a project 

Re-design of the 
debit card 

payment system 
  

Number of customers, 
number of new accounts 

and amount of total 
savings 

  

The idea for the new card payment system was developed using 
the design thinking process. Within the first year after program 

launch, 2.5 million customers were attracted, 700,000 new 
checking accounts opened and 1 million new saving accounts 

opened. Three years after program launch savings totalled more 
than $500 million and enrolment totalled more than 5 million 

people. 

Brown 
and Wyatt 

2010 

Eyeglass 
retailer 
(Vision 
Spring) 

1 India 
Descriptive  

(case 
study) 

Use of the design 
thinking process 
within a project 

New design of 
the eye screening 

process 

Children 
happiness 

Number of launched 
projects and number of 

screened children 
  

A new eye-screening process was developed using the design 
thinking process. The new process resulted in 10 eye camps and 

3,000 screened children. 

Hempel 2007 
Service 
provider 

(Drishtee) 
1 India 

Descriptive  
(case 
study) 

Use of the design 
thinking process 

during the start-up 
phase of a 
company 

New designed 
business model 

  
Number of businesses 

running 
  

The new business model was developed using the design 
thinking process. After six years, 1,000 businesses were running. 

Liedtka 2011 
Pharmaceuti
cal company 

(Pfizer) 
1 USA 

Descriptive  
(case 
study) 

Use of design 
thinking elements 

within the 
innovation process 

New designed 
portable product 

bundles of 
consumer health 

care products 

  
Revenues of new 
product categories 

  
The new products generated 5–10 % incremental revenue for the 
participating brands from the start on and was “soon projected to 

become a 500 million $ category”. 

Martin 2009 

Consumer 
goods 

company 
(Procter & 
Gamble) 

1 USA 
Descriptive  

(case 
study) 

Implementation of 
the design thinking 
process within the 

organization 

    
Revenues, profit and 

market share 
  

The design thinking implementation was partially responsible for 
an improved organizational performance in terms of revenues, 

profit and market share. 

Martin 2011 
Software 
company 

(Intuit) 

1 USA 
Descriptive  

(case 

study) 

Implementation of 
the design thinking 
process within the 

organization 

    
Number of new products 

launched 
  

One year after the design thinking process was implemented, the 
company had launched 32 new products. 

Use of design 
thinking process 
within a project 

New designed 
mobile phone 

application 
  

Net promoter score; 
online store rating 

system 
  

The idea for the mobile phone application was developed using 
the design thinking process. The product received a net promoter 
score in the high 80s and achieved 4.5 stars in two online stores. 

Use of design 
thinking process 
within a project 

New designed 
mobile phone 

application 
  

Number of new 
customers 

  
The idea for the application was developed using the design 

thinking process and had 180,000 subscribers within one year 
after the product was launched. 

Wattanasu
pachoke 

2012 

Companies 
listed on the 

Stock 
Exchange of 

Thailand 

114 Thailand Correlation 

Focus on design 
thinking strategies 

(managers’ 
evaluation) 

    

Firm innovativeness and 
firm performance 

compared to competition 
over the past three years 

  

There was a significant positive correlation between the focus on 
design thinking strategies and firm innovativeness. Firm 

performance correlated with innovativeness but not with focus on 
design thinking. 
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Research Stream 3 

Author(s) Year Sample Analysis Design Success Variables Selected Findings 

Description Size Region 
Design as 
Part of an 

Organ. 

Design as Part of 
an  

Output 

Design-led 
Response 

Design-led 
Organizational 
Performance 

Design-
led S. R. 

Berkowitz 1987 Homemakers 288 USA 
Chi-square 

test 
  

Visual appeal of 
frozen corncobs 

Product preference     

Respondents preferred the untrimmed shape of 
corncobs mainly due to size of the ears (value for 
money) and the perceived better taste. In addition, 

some respondents found the untrimmed shape more 
aesthetic. 

Bloch, 
Brunel and 
Arnold  

2003 
Undergraduate 

business students 
108 n.a. 

Conjoint 
analysis 

  
Aesthetic quality of 
bathroom scales 

Purchase intention     
Bathroom scale design had a significant influence 

on students’ purchase intentions. 

Creusen, 
Veryzer 
and 
Schoorman
s 

2010 
Respondents from a 
consumer household 

research panel 
422 n.a. ANOVA   

Physical appearance 
of video recorders 

Importance of 
aesthetic, ease of use, 
quality and number of 
functions for building 
product preferences 

    
Aesthetics and ease of use were most important for 
building preferences, followed by quality impression 

and number of functions. 

Dawar and 
Parker 

1994 MBA students 640 
Industrial

ized 
countries 

ANOVA   
Physical appearance 

of consumer 
electronic products 

Use of quality signs for 
purchasing consumer 

electronic products 
    

Physical appearance was the third most important 
sign of quality for purchasing electronic products, 

behind brand name and price and followed by 
retailer reputation. 

Kauppinen-
Räisänen 

2010 Consumers 18 n.a. 
Conjoint 
analysis 

  

Colour, shape and 
font type of non-
prescriptive drug 

packages  

Product preference     
The design of nonprescription drug packages and 

throat medicine packages had a significant influence 
on consumers’ product preferences.  

Orth and 
Malkewitz 

2008 

Members of a 
research panel 

268 USA ANOVA   

Prototypical, holistic 
wine bottle design 

classified by several 
design features 

Brand personality 
impression and 

managerially oriented 
brand impression 

    

There were significant differences among consumer 
responses to the holistic package designs for both 
brand personality impressions and managerially 

based impressions. 

Members of a 
research panel 

108 n.a. ANOVA   
Prototypical, holistic 
fragrance package 

design 

Brand personality 
impression 

    
There were significant differences among the 

personality dimensions consumers attached to 
various holistic package designs. 

Page and 
Herr  

2002 Undergraduates 80 n.a. 
Logistic 

regression 
  

Aesthetic quality of 
laptop computers 

Product liking and 
quality judgements 

    
Aesthetics had a positive influence on participants’ 

liking and quality judgements. 

Pantin-
Sohier 

2009 Students 638 n.a. MANOVA   
Colour and shape of 

tins of coffee and 
water bottles 

Brand personality traits 
and brand beliefs 

    

The shapes and colours of tins and bottles 
significantly influenced several brand personality 

traits and brand beliefs. The influence differed 
between product categories. 

Quester 
and Smart 

1998 
Wine experts and 

managers 
20 n.a. 

Descriptive 
analysis 

  
Features of wine 

bottles 
Product purchase      

Twelve respondents mentioned front label, four back 
label and three bottle shape as influencing their 

purchase decision. 

Yamamoto 
and 
Lambert 

1994 
Engineers, purchasing 

professionals and 
marketing personal 

33 n.a. 
Conjoint 
analysis 

  
Aesthetic quality of 
industrial products 

Product preference     
The aesthetic quality of industrial products had a 

“palpable” influence on professionals’ product 
preferences. 

Yang and 
Raghubir 

2005 Consumers - n.a. 
Regression 

analysis 
  

Elongation of beer 
containers 

Purchase quantity     
More elongated beer containers generated less 

purchase quantity than less elongated containers. 
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Research Stream 3 (continued) 

Author(s) Year Sample Analysis Design Success Variables Selected Findings 

Description Size Region 
Design as 
Part of an 

Organization 

Design as Part 
of an  

Output 

Design-led 
Response 

Design-led 
Organizational 
Performance 

Design-
led Share-

holder 
Return 

Dawton 2011 

Food 
company 

1 UK 
Descriptive 

analysis 
  

New package 
design 

  
Brand value, sales 

and number of 
new customers 

  
After the change of the package design, sales of the product 
range grew by 16%. After a year the brand was worth half a 

billion pounds and had attracted 400 new customers. 

Brewery 1 Ireland 
Descriptive 

analysis 
  

New package 
design 

  
Sales, profitability 
and market share 

  
The design investment paid off within 2.8 days comparing the 

money spend on design and the increase in sales and 
profitability.  In turn, market share increased by 1.4 %. 

Tour operator 1 Scotland 
Descriptive 

analysis 
  

New design of 
marketing 

materials, tour 
brochures and 
shop signage 

  
Sales and return 
on Investment 

  
Shop sales grew by 40%, agent sales by 200% and online sales 
by 50%. Return on investment was achieved after a month and 

yearly revenues increased by 60%. 

Hoffer and 
Reilly 

1984 
Car lines of 

US automobile 
manufacturer 

26 USA T-test   
Degree of cars’ 

body style 
change 

  Sales growth   
Car lines with major styling changes were found to have 

significantly higher growth rates than car lines with minor styling 
changes. 

Landwehr, 
McGill and 
Herrmann 

2011 

People within 
a given 

income range 
263 n.a. ANOVA   

Shape of car 
fronts 

Liking     
People’s liking of car front shapes was significantly higher for 

cars with an upturned grille and slanted headlights than cars with 
a downturned grille and arched headlights. 

Cars with 
major share of 

sales in 
Germany in 

2008 

123 
German

y 
ANOVA   

Shape of car 
fronts 

  Sales   
Sales were significantly higher for cars with an upturned grille and 

slanted headlights than for cars with a downturned grille and 
arched headlights. 

Consumers 
assembled by 

research 
company 

146 n.a. ANOVA   
Shape of mobile 

phone covers 
Liking     

Consumers’ liking of mobile phone shapes was significantly 
higher for mobile phones with upturned and slanted buttons than 

mobile phones with downturned and arched buttons. 

Talke, 
Salomo,  
Wieringa 
and Lutz 

2009 
Cars launched 
between 1978 

and 2006 
157 

German
y 

Regression 
analysis 

  
Design newness 

of cars 
  Sales   Design newness had a significant, positive influence on sales. 
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Appendix 2 – Overview of Avenues for Further Investigations 
 

Research stream Current insights Future research avenues 

1. Design 
management  

Design emphasis and design excellence have a positive 
influence on firms’ innovativeness and financial performance. 

 How do successful design-driven organizations 
incorporate design into their organizational structures and 
processes? 

     How does design emphasis or design excellence lead to 
financial success? 

     To what extent does design as part of an organization 
influence non-financial performance outcomes? 

2. Design thinking The design thinking process seems to be beneficial for designers 
and non-designers working on tangible and intangible tasks alike. 

 Can the benefits of design thinking be empirically 
validated? 

 How should the design thinking process be 
operationalized (i.e., which prototyping tools should be 
used) to yield the best outcomes? 

 Which industries or types of tasks benefit from design 
thinking most? 

     Do theoretical considerations from the design thinking 
discourse add to a holistic understanding of the benefits of 
design assessed in the design management literature? 

3. Design output An appealing product design improves the chance of a product to 
be preferred or bought.  

 To what extent does the aesthetic, functional or 
communicative aspect of design in isolation influence 
consumer preferences? 

    How do senses, cultures, demographics and product 
types influence the impact of design on consumers? 

   Which design outcomes apart from consumer responses 
are influenced by design outputs?  

 To what extent are intangible design outputs beneficial for 
organizations? 
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Introduction 

Organizations increasingly view design orientation as an opportunity for distinctiveness and 

ultimately as a source of competitive advantage and market success (Calabretta et al., 2008; 

Candi, 2010; Hoegg et al., 2010; Verganti, 2009). An organization’s design orientation 

encompasses design processes, principles and tools that transcend a firm’s culture, innovation 

relevant processes, and strategic decisions to seize a competitive advantage (see Beverland 

and Farrelly, 2007; Calabretta et al., 2008 for related discussion). This view reflects the shift 

from design as a specialized function in a firm toward a strategic approach in its innovation 

management (Perks et al., 2005). 

The success of design oriented companies (e.g., Apple in the high tech or Alessi in the 

kitchenware industry) encourages not only more firms to apply design processes 

encompassing user observation and idea prototyping to various innovation contexts (Brown, 

2009; Martin, 2011), it also encourages policy makers in the United States, China, and the 

European Union (Beckman and Barry, 2007; European Commission, 2009a) to develop 

programs to support design capabilities of firms. Yet generalizable findings are limited on 

what fosters firms’ integration of design processes, principles and tools into their innovation 

management and on the extent to which it leads to financial success (European Commission, 

2009a). Thus, both managers and policy makers would benefit from a better understanding of 

a firm’s design orientation and an empirical investigation of its practices to develop 

innovations more successfully. 

Research has equally acknowledged the shift from a product-, object-centered perspective on 

design toward a cultural and processual perspective (Beckman and Barry, 2007; Brown, 

2009). Thus, rather than focusing on the improvement of a product’s shape, color, or material 

(e.g., Bloch, 1995), researchers are increasingly examining organizations’ adoptions of design 
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principles (e.g., developing a holistic user understanding, visualizing new possibilities, and 

involving multiple stakeholders), of design processes (i.e. user observation, brainstorming and 

idea prototyping& testing), and of design tools (e.g., customer journeys, story boards, 

research diaries) (Brown, 2009; Liedtka, 2011; Martin, 2009). Such a design orientation is 

embedded in the entire organization, rather than driven solely by designers, in line with the 

recently advocated broader view when studying design (Candi, 2007; Moultrie and Livesey, 

2014). Yet the changing perspectives on design over time have nourished inconsistencies in 

the understanding of design orientation, which in turn has resulted in research calls for 

developing better conceptualizations and testing their impact on firm performance (e.g., Di 

Benedetto, 2012). Moreover, the topic’s novelty in the context of innovation typically 

confines the empirical work to the project level (e.g., Candi, 2010; Candi and Saemundsson, 

2011) and to exploratory, qualitative approaches (e.g. Brown, 2008; Verganti, 2006). To the 

author’s knowledge, no quantitative study provides a fine-grained picture of the internal 

factors of a firm that facilitate design orientation. This empirical scarcity extends to 

contextual and industry factors that may serve as boundary conditions Candi and 

Saemundsson, 2011; Gemser and Leenders, 2001; Solum et al., 1996), but their role remains 

unclear (Ravasi and Stigliani; 2012; Veryzer and Borja de Mozota, 2005). 

To address these research gaps, study 2 adopts a firm perspective to provide a detailed picture 

of design orientation in the context of innovation management. It addresses the following 

research questions:  

 Which organizational factors drive a firm’s design orientation?  

 What are the innovation process and financial outcomes of design orientation? 

 What are project-, firm-, and industry-related contingency effects for the antecedents and 

outcomes of design orientation? 
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The findings should provide managers and researchers with an empirically validated firm-

level framework that provides guidance for academic or practical efforts of design-led 

innovation. More specifically, study 2 makes three key contributions to scientific research. 

First, this study enriches innovation literature by conceptualizing a firm’s design orientation 

in the context of innovation management. The developed model includes antecedents related 

to the firm’s structure, process, strategy, and culture and its management’s commitment as 

well as outcomes related to its innovation process and financial performance. The generic 

elements of the model facilitate the comparability of the elements with other prominent 

conceptualizations of firm processes and culture in innovation (e.g. Cooper and Kleinschmidt, 

1995) and marketing (e.g. Kohli and Jaworski, 1990). More generally, the study offers 

insights into design’s role as a lever for a firm’s innovation management. 

Second, study 2 employs a large-scale data collection to quantitatively validate the developed 

model and to demonstrate the contribution of design to a firm’s innovation management. To 

the author’s knowledge, this data set represents the first large-scale survey of firms to assess 

firm antecedents and innovation outcomes of design orientation.  

Third, this study offers theoretical and empirical insights into boundary conditions for the 

integration of design orientation into innovation management. In doing so, it supports industry 

leaders and policy makers in assessing the usefulness of design efforts across various 

contexts. Moreoever, the findings relate design orientation to prominent research domains 

such as radical, open, and service innovation and show their contingency effects on design 

orientation. 

The remainder of chapter 3 is structured as follows. After a review of the extant theoretical 

concepts of design orientation, we develop a model and hypotheses including five firm factors 

driving design orientation and in turn driving innovation performance. Next, we test the 
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model with firm-level data from 986 companies across various industries. After presenting the 

results, we discuss the findings against the backdrop of prior research and present theoretical 

and managerial implications. The chapter concludes with a discussion of the study’s 

limitations, which in turn offer suggestions for further research. 

Theoretical Background and Hypotheses Development  

Conceptualization of Design Orientation 

Previous descriptions of design orientation reflect the particular design focus of the decade in 

which the research was conducted (cf. Beverland and Farrelly, 2007; Calabretta et al., 2008; 

Hart et al., 1989; Kotler and Rath, 1984; Moultrie and Livesey, 2014; Venkatesh et al., 2012). 

Hart et al. (1989, p. 103), for example, define design orientation “as the realization that 

competitive advantage can be built on products.” In doing so, they highlight the potential of 

design as an added value to tangible offers. In line with the evolution of design (for related 

discussion, see Brown, 2009), more recent interpretations of design orientation focus 

predominantly on design processes and tools for both tangible and intangible innovation 

outputs (e.g., Beverland and Farrelly, 2007; Calabretta et al., 2008; Moultrie and Livesey, 

2014; Venkatesh et al., 2012). Furthermore, Beverland and Farrelly (2007) point out that 

design oriented firms are not necessarily driven by designers but rather embed design 

principles throughout the organization, which is in line with the emerging literature on design 

thinking in the context of business transformation (e.g., Liedtka 2011; Martin, 2011; 

Wattanasupachoke, 2012). Building on this view, Calabretta et al. (2008, p. 384) highlight 

that a design orientation reflects a company’s use of design “as a major force for 

innovativeness,” which mirrors scholars’ increasing interest in the design innovation interface 

(e.g., Candi, 2010; Candi and Saemundsson, 2011; Moultrie and Livesey, 2014; Verganti, 

2009). In line with these recent interpretations, the current study defines design orientation as 
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the degree to which a company adopts design principles and applies design processes and 

tools throughout the innovation process. While the design process typically encompasses user 

observation, brainstorming and idea prototyping & testing (Brown, 2009), design principles 

include – but not exclusively - developing a holistic user experience, visualizing new 

possibilities, and involving a range of stakeholders (Martin, 2009); popular design tools are 

customer journeys, story boards, research diaries, stakeholder maps (Brown, 2009; for a more 

comprehensive listing see Liedtka, 2011). Taking a holistic perspective on design is supported 

by Candi (2007, p. 561), who suggests “taking a broad view when studying design as an 

element of innovation.” 

Antecedents of Design Orientation 

Absent a model that captures the antecedents of design orientation in the context of 

innovation management, we draw on Cooper and Kleinschmidt’s (1995) generic framework, 

which synthesizes antecedents and outcomes of innovation management. The framework 

applies to the firm level and is well established, as numerous studies have shown its 

applicability across various contexts (Holahan et al., 2014). In particular, the authors identify 

top management’s commitment to new product development as well as a strategy, firm 

organization, the firm’s culture, and processes relating to innovation as the fundamental 

factors that influence its performance (Cooper and Kleinschmidt, 1995). A review of studies 

on design orientation across the design, innovation, and management literature validated and 

refined the selected antecedents and informed the hypotheses development for each driver’s 

impact.  

Top Management Attitude Toward Innovation 

We contend that a positive top management attitude toward innovation, which represents 

executive management’s appreciation for and promotion of new ideas (cf. Damanpour and 
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Schneider, 2006), paves the way for a design orientation. Indeed, the adoption of design 

principles, which constitute a design orientation, entails a great extent of brainstorming and 

experimentation to generate and refine ideas (Martin, 2011). However, such design principles 

are likely to permeate an organization only if top management is supportive of new ideas and 

its development in general. In a similar vein, Beverland and Farrelly (2007, p. 16) suggest that 

to create a design oriented company, managers should “become advocates for creativity and 

design in particular.” In line with the foregoing arguments, we hypothesize the following:  

H1: A positive top management attitude to innovation facilitates a firm’s design orientation. 

Innovation Strategy Implementation 

We anticipate that a design orientation is more likely to occur in a firm with a clear innovation 

strategy that pervades the organization and sets clear objectives that guide the management of 

innovation efforts (cf. Noble, 1999). Indeed, an extensive innovation strategy affects the 

importance placed on not only innovation projects in general but also the involved methods, 

including those that echo a firm’s focus on design (Beverland and Farrelly, 2007; Cooper and 

Kleinschmidt, 1995). In doing so, the implementation of an innovation strategy sets the 

foundation for the application of new design tools and the adoption of design principles 

throughout the organization. Thus, a design orientation is more likely if a clear innovation 

strategy is more extensively implemented within the company (Beverland and Farrelly, 2007). 

Although researchers have implied or assumed a positive relationship between the extensive 

implementation of an innovation strategy and a design orientation (e.g., Filippetti, 2011), the 

relationship has not been tested empirically yet. Nevertheless, the authors’ conclusions 

support our argumentation for the following hypothesis:  

H2: The implementation of an innovation strategy facilitates a design orientation. 
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Organizational Innovation Involvement 

Several authors have already indicated that a design orientation is associated with an 

organizational innovation involvement (Beverland and Farrelly, 2007; Kotler and Rath, 

1984), which represents the simultaneous involvement of different functions and departments 

in innovation processes (cf. Fredericks, 2005). Han et al. (1998) note that isolated departments 

are more likely to solve problems in a routine manner than to be creative and take risks. In 

contrast, interdepartmental work is likely to pave the way for novel ideas because it facilitates 

drawing from different expertise and combining knowledge in new ways (Zhou et al., 2005). 

Given that a design orientation, by definition, involves employees discussing and testing new 

options from different angles, interdepartmental activities provide the structure for 

employees’ collaboration and therefore are likely to foster design orientation. In support of 

this, several case studies indicate that interdepartmental work is a characteristic of design 

oriented companies (Beverland and Farrelly, 2007; Calabretta et al., 2008; Moll et al., 2007). 

Thus, we hypothesize the following: 

H3: Organizational innovation involvement facilitates a design orientation. 

Employee Attitude Toward Innovation 

We argue that if design is to transcend an entire organization, it is necessary that employees 

have a positive attitude toward innovation, which means that they are open and curious 

regarding new ideas (Hurley and Hult, 1998). In fact, the adoption of design principles and an 

application of design processes and tools throughout the innovation process requires staff 

members to experiment and prototype when generating and refining new ideas (cf. Rampino, 

2011). In contrast, if employees tend to reject new ideas, regardless of their potential, this 

mind-set is likely to conflict with design orientation and thus hinder its implementation. In a 

similar vein, Beverland and Farrelly (2007, p. 10) hint that design oriented firms demonstrate 
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a “culture that values curiosity.” We select employee’s attitude among the factors that 

constitute a corporate culture (Clemente and Greenspan, 1999) because it best reflects 

employee’s “openness” toward new ideas (cf. Hurley and Hult, 1998; Zhou et al., 2005), and 

hypothesize the following:  

H4: A positive employee attitude toward innovation facilitates a design orientation. 

Formalization of the Innovation Process 

We anticipate that higher degrees of a formalized innovation process support the adoption of 

design principles and the application of design processes and tools. We define formalization 

of the innovation process according to Kohli and Jaworski (1990, p. 10) as “the degree to 

which rules define roles, authority relations, communications, norms and sanctions, and 

procedures.” In that sense, formalization provides a guideline for project management and 

improves prioritization (Cooper and Kleinschmidt, 1991), so that a more formal innovation 

process also manifests the role of design principles and tools. In turn, formalization may help 

overcome resistance within a company and therefore facilitate design processes’ 

implementation throughout the organization. In this vein, Calabretta et al. (2008, p. 388) 

suggest that in design oriented companies, “employees know what their objectives are and to 

whom they have to report,” which can be interpreted as a result of formalization. Thus, we 

hypothesize the following: 

H5: A formal innovation process facilitates a design orientation. 

The Moderating Role of External Innovation Collaboration 

Focusing on potential contingency effects, we argue that external innovation collaboration, 

defined as the intensity of relationships with external sources (cf. Grimaldi et al., 2013), 

diminishes the firm factors’ positive influences on design orientation. Specifically, the 

application of design processes often serves as a central element to gather and interpret 
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customer and market information, which can spur innovation in general and ideation in 

particular (Beverland and Farrelly, 2007; Martin, 2011). Yet if the innovation management 

stresses collaborations through external relationships, information or even ideas for new 

offers are directly brought to a firm’s attention, so that the value of design processes as 

information hubs decreases. In turn, the firm factors are less likely to foster a design 

orientation and are rather more likely to support an “open innovation” approach, that is not 

(only) based on design processes (Mahr et al., 2014). More specifically, top management’s 

favor for new ideas may drive the development of open innovation platforms to gather 

customers’ ideas rather than the implementation of design processes, which involve gathering 

customer information on the basis of which ideas are generated within the firm (Mortara et al., 

2009). In a similar vein, employees’ positive attitude toward innovation might foster the 

search for ideas from outside the organization rather than internally developing their own 

ideas. Implementing an innovation strategy and formalizing the innovation process could both 

pave the way for intensive collaborations rather than the application of design tools. Finally, 

organizational innovation involvement might extend outside the company rather than build a 

foundation for design orientation.  

Hinting at such a contingency effect, Filippetti’s (2011) cluster analysis reveals that although 

the use of design and collaboration with external partners can coexist (see also Moll et al., 

2007), the latter approach seems to shift the focus on design toward an open innovation 

approach, whereby design principles are neglected. Thus, we hypothesize the following: 

H6: Higher degrees of external innovation collaboration reduce the positive influence of (a) 

top management’s attitude toward innovation, (b) innovation strategy implementation, (c) 

organizational innovation involvement, (d) employee attitude toward innovation, and (e) 

formalized innovation processes on design orientation. 
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Design Orientation as a Driver of Innovation Outcomes 

In the present study, innovation outcomes encompass financial innovation returns as well as 

innovation process effectiveness and efficiency. Design-related performance studies 

predominantly use financial returns (e.g., Black and Baker, 1987; Hertenstein et al., 2001; 

Solum et al., 1996), whereas the latter two categories are often used in innovation contexts 

(e.g., Hoegl and Gemuenden, 2001; Sivasubramaniam et al., 2012). By integrating these 

categories, we aim to provide a more complete and fine-grained understanding of how design 

orientation influences innovation performance outcomes. Moreover, we aim to shed more 

light on the interrelationships between the dependent variables used in previous studies. In the 

following subsections, we explain the hypothesized influences of design orientation on those 

constructs and their interrelationships. 

The Influence of Design Orientation on Financial Innovation Returns 

We argue that design orientation is likely to improve financial innovation returns, which 

capture the extent to which innovations contribute to overall company performance (Solum et 

al., 1996; Cooper and Kleinschmidt, 1995). Research shows that paying attention to design 

can add value to innovation outputs from the aesthetic, functional, or communicative 

perspective (Veryzer, 1995) and in turn improve people’s responses toward innovations in 

terms of product liking (e.g., Page and Herr, 2002) or purchase behavior (e.g., Kauppinen-

Räisänen, 2010) in a variety of contexts, such as industrial products (Yamamoto and Lambert, 

1994) or services (Candi and Saemundsson, 2011). Those results support the common 

assumption that design outputs can help differentiate offerings in the market and develop 

competitive advantages (Kotler and Rath, 1984; Veryzer and Borja de Mozota, 2005). Given 

these findings, design orientation is likely to improve financial innovation returns due to 

possible higher margins or increased sales volume of new offerings. 
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Although Solum et al. (1996) demonstrate that the share of sales from innovation increases 

with greater design investment, their analysis does not uncover how design investment affects 

the innovation process. Yet, anecdotal evidence shows that the use of design principles during 

the innovation process can increase financial performance (Martin, 2009). Although these 

studies underpin the general notion of design as a driver of financial returns, none of them has 

focused on design as an orientation transcending firms and their management levels. Hence, 

we hypothesize the following: 

H7: Design orientation has a positive influence on financial innovation returns 

The Mediating Effect of Innovation Process Effectiveness 

The impact of design orientation on financial returns may be partially mediated by innovation 

process effectiveness, which we define as the degree to which ideas, concepts, and market-

ready products are commercialized (cf. Wattanasupachoke, 2012). Design processes are often 

valued for spurring the identification of market opportunities by observing the environment 

and testing existing solutions (Acklin, 2010; Borja de Mozota, 2003; Filippetti, 2011). 

Moreover, researchers view design methods such as brainstorming and prototyping as 

enhancing the ideation process and the exploitation of resulting ideas into marketable 

solutions (e.g. Martin, 2011). Thus, design oriented companies are more likely to show higher 

degrees of innovation process effectiveness, as more market opportunities are identified on 

the one hand and a greater share of ideas are transformed into marketable solutions on the 

other. In turn, the increased commercialization of innovation outputs may enhance financial 

innovation returns given that more markets can be served by a greater number of innovations 

compared with less design oriented companies. 

The findings of the UK Design Council (2007) hint at the assumed relationships: companies 

that view design as an integral part of their operations are more likely to launch new products 
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and services and approximately twice as likely to show a rapid growth in turnover (UK 

Design Council, 2007). To further examine these stepwise findings, we hypothesize the 

following mediation: 

H8: The influence of design orientation on financial innovation returns is partially mediated 

by innovation process effectiveness. 

The Mediating Effect of Innovation Process Efficiency 

The impact of design orientation on financial returns may furthermore be mediated by 

innovation process efficiency, which reflects the extent to which innovation projects meet 

predefined time-, budget-, quality-, and launch-specific targets (cf. Hoegl and Gemuenden, 

2001). Research demonstrates that design tools span language boundaries in interdisciplinary 

teams and ensure that each team member understands what the final innovation output will be 

(e.g., by increasing team communication, visualizing ideas, and building prototypes 

throughout the innovation process; Borja de Mozota, 2003; Woodward, 2010). Potential 

problems with the resulting innovation (e.g., limited suitability for efficient mass production) 

can be detected early on in the development process, which reduces the risk of redevelopment 

(Calabretta et al., 2008; Design Council, 2008) and increases the likelihood of meeting time, 

quality, and cost targets (Borja de Mozota, 2006; Calabretta et al., 2008). In particular, early 

prototyping is likely to increase the likelihood of meeting customer needs and subsequently 

specific launch targets, in that prototyping enables a more realistic testing of future offers that 

people are not able to imagine (Mahr and Lievens, 2012). 

The enhanced innovation process efficiency is in turn likely to drive financial innovation 

returns as less redevelopment reduces costs and a better fit with market needs increases sales 

volume while reducing the chances of costly failures on the market (Chiva et al., 2004). In 

line with these arguments, Lindström and Pajarinen (2006) indicate that the intensity of a 



 

- 65 - 

company’s design orientation is associated with not only increased production efficiency but 

also decreased production costs and increased sales; however, a mediation effect has not been 

tested. Nevertheless, the argumentation and these initial findings lead us to hypothesize the 

following: 

H9: The influence of design orientation on financial innovation returns is partially mediated 

by innovation process efficiency. 

The Moderating Effects of Product Relatedness 

Although there is increasing evidence that design processes, principles and tools can be 

beneficial for various innovation outputs apart from tangibles (e.g., Brown, 2008; Candi and 

Saemundsson, 2011; Hempel, 2007; Martin, 2011), design may still unfold its largest 

potential for product innovations rather than intangible offers, such as new services or 

business models. For these intangible and even invisible forms of innovation outputs, not all 

common design tools might be easily applicable, at least not without reinterpreting or at least 

adapting them (cf. Brown, 2008; Martin, 2011). Proper prototyping of services, for example, 

requires scenario-building techniques based on storyboards, flowcharts, or role play (Fulton 

Suri and Marsh, 2000; Gattiker, 2012), which might not be present in all companies. 

Therefore, design orientation is more likely to enhance innovation process efficiency for 

companies with predominantly product innovation projects, for which design tools are more 

easily applicable by all staff members. Following this argument, the benefits of a firm’s 

design orientation in identifying market needs and generating ideas, as reflected by the 

innovation process effectiveness, is likely to be greater for product innovations than for 

service or business model innovations. In line with this rationale, Filippetti’s (2011) results 

suggest that the design oriented company clusters are associated more closely with product  
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rather than with service innovations. Thus, we hypothesize the following: 

H10: A stronger focus on product-related as opposed to non-product-related innovations 

increases the impact of design orientation on (a) financial innovation returns, (b) innovation 

process effectiveness, and( c) innovation process efficiency. 

The Moderating Effects of Innovation Radicalness 

Focusing on the direct impact of design orientation on financial innovation returns, we expect 

a stronger influence for companies that focus predominantly on incremental rather than 

radical innovations, which we describe as gradual improvements as opposed to breakthrough 

innovations (cf. Perks et al., 2005). In particular, we argue that design adds relatively more 

value to incremental than to radical innovations because the increasing radicalness of 

innovations may encompass more technical aspects that deflect from design solutions. Thus, 

customers might conceivably be less affected by the design of radical innovations than that of 

incremental innovations, which in turn reduces design’s impact on purchase decisions. 

Therefore, innovation radicalness could diminish the influence of design orientation on 

financial innovation returns.  

We expect a similar contingency effect for innovation process effectiveness. As we argued 

previously, design orientation is likely to increase innovation process effectiveness through 

the resulting closeness to the market and especially the customer (Martin, 2009). However, 

Verganti (2009) argues that more radical innovations are not a result of user-centered 

approaches. In particular, referring to a video game console that is based on a controller with 

an integrated motion sensor, he states that “if Nintendo had closely observed teenagers using 

existing game consoles, it probably would have improved traditional game controllers, 

enabling users to better immerse themselves in a virtual world, rather than redefining what a 

game console is” (p. 10). Thus, the focus on existing solutions as a design principle may to 
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some extent hinder the development of more radical innovations, which are by definition 

further from the preceding solution than incremental innovations. Following this reasoning, 

design orientation is less likely to enhance the commercialization of ideas and products in 

companies that predominantly focus on radical rather than incremental innovations.  

In contrast to the presumed moderation of the innovation radicalness described previously, 

opposite moderating effects can be expected with regard to the impact of design orientation 

on innovation process efficiency. As mentioned previously, innovation is inevitably 

accompanied by uncertainty regarding internal processes (Han et al., 1998) and the adoption 

within the market (Design Council, 2008). This uncertainty is likely to increase as radicalness 

increases, as the internal processes and the adoption within the market are less predictable for 

higher degrees of newness. Therefore, design methods such as prototyping, which enable 

teams to envision and test ideas early on, thereby reducing uncertainty, are conceivably a 

stronger trigger for meeting predefined targets in the context of radical rather than incremental 

innovations. 

Taking these elements together, we hypothesize the following:  

H11: A stronger focus on radical rather than incremental innovation decreases the impact of 

design orientation on (a) financial innovation returns and (b) innovation process 

effectiveness, but (c) increases the impact of design orientation on innovation process 

efficiency. 

Conceptual Model 

As a summary of the literature review above, the following conceptual model graphically 

represents the hypothesized relationships 
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Methodology 

Data Collection and Sample 

The empirical analysis is based on firm-level data that stems from IMP³rove, the European 

Commission’s project for better innovation management support services led by A.T. 

Kearney (https://www.improve-innovation.eu/). The IMP³rove project was initiated by the 

European Commission (DG Enterprise and Industry) to enhance European small and medium-

sized enterprises’ (SMEs’) global competitiveness through innovation (Engel et al., 2008). As 

part of this initiative, a benchmarking database was developed, which captures a wide range 

of subjective as well as objective measures on individual companies’ innovation management 

practices and performances. 

The data used for the analysis was collected between September 2008 and December 2012. 

Respondents filled out an online survey, which was accessible in eight languages (Czech, 
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English, French, German, Italian, Hungarian, Polish, and Spanish)
1
. Respondents were 

required to answer each of the 48 questions before proceeding. The software used prevented 

invalid data entries, such as the sum of entered percentages on a question exceeding the 

allowed limit of 100. Answers to questions such as “not existent” or “not applicable” were 

later excluded case wise from the analysis. Each company filled out the questionnaire only 

once. After completion, each respondent received an automatically generated benchmarking 

report. The report compared the innovation management performance of the respective 

company with the averaged results of its competitors or a set of companies with high growth 

rates. Informants were owners, chief executive officers, or managers of the companies and 

therefore were viewed as being knowledgeable in answering the questions. 

Respondents were targeted directly through communication channels such as presentations, 

articles, trade fairs or the Internet and indirectly through innovation management consultants. 

The consultants, who were previously trained by IMP³rove project members, explained to 

respondents the purpose of the survey, ensured that they understood the questions during the 

process, and pointed out potential areas for improvement on the basis of the benchmarking 

report. 

In total, 2,164 respondents began the questionnaire, of whom 1,302 successfully completed it. 

From the latter set, we excluded 316 cases because they answered affirmatively the item 

“have never heard of design and design management as a lever for innovation before” and 

were therefore not able to provide answers on the focal construct design orientation. Thus, the 

final sample comprised 986 cases which were used for the analysis. The sample reflects the 

IMP³rove project’s initial focus on European SMEs (Engel et al., 2008), as Table 3.1 shows. 

                                        

1 During the questionnaire development, professional translators and native speakers had been involved in order 

to ensure the equality of its content.  
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Table 3.1 Sample Characteristics    

Company Age [in Years] # cases % 

10 or fewer 471 47.8 

11-25 333 33.8 

26-50 100 10.1 

51-100 61 6.2 

101-200 20 2.0 

more than 200 1 0.1 

Income [in thousand EUR] # cases % 

10 or fewer 79 9.0 

11-25 34 3.4 

26-100 68 6.9 

101-500 165 16.7 

501-2,500 250 25.4 

2,501-50,000 262 26.6 

more than 50,000 128 13.0 

Type of Industry # cases % 

Bio Tech, Pharmaceutics, Chemical 96 9.7 

Food, Beverages 96 9.7 

ICT, Electrical, Optical 163 16.5 

Knowledge Intensive Services 324 32.9 

Machinery, Equipment, Plant Construction 219 22.2 

Space, Aeronautics and Automotive 35 3.5 

Textile 53 5.4 

Number of Employees # cases % 

10 or fewer 330 33.5 

11-25 189 19.2 

26-50 153 15.5 

51-100 108 11.0 

101-200 79 8.0 

more than 200 127 12.9 

Region # cases % 

Africa 12 1.2 

Asia 18 1.8 

Australia 42 4.3 

Europe 794 80.5 

North America 57 5.8 

South America 58 5.9 

Not specified 5 0.5 

 

Measures 

The IMP³rove Consortium, which set up the benchmarking tool mentioned previously, 

developed the measures. The consortium consisted of members based across Europe such as 

research institutes and management consultancies. Pilot samples were used to assess the 
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measures’ applicability to the target group and to check measures’ reliability and validity. For 

this study, we selected reflective multi-item as well as single-item measures. The appendix to 

this chapter presents a list of all constructs and items used. 

Antecedents 

Top management attitude toward innovation encompasses six items, all measured on a seven-

point Likert scale (1 = “not applicable” to 7 = “fully applicable”). The items capture whether 

top management is excited about innovation, open to new unusual ideas, able to think out of 

the box, imaginative, able to sell ideas internally, and focusing on business impact. 

Innovation strategy implementation consists of three binary-scaled items (0 = “not applicable” 

and 1 = “applicable”). The items assess whether the innovation strategy sets clear objectives 

for innovation management activities and projects and whether it provides the basis for 

organizational changes and business model development.  

The three items related to organizational innovation involvement assess how regularly 

purchasing, marketing and sales, and production/service development groups are involved in 

the generation of ideas and collection of suggestions for improvement using a seven point 

rating scale (1= “not at all” to 7 = “highly regularly”). A zero was assigned if the respective 

organizational unit was missing. 

For employee attitude toward innovation, we used the same items as those for top 

management attitude toward innovation but related to the employee attitude.  

Formalization of the innovation process encompasses five items and assesses to what degree 

a formal process is in place for product, service, process, organization, and business model 

development using a seven-point scale (1 = “not at all” to 7 = “successfully in place”). 
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Focal Construct 

The focal construct design orientation encompasses seven items, all measured on a seven-

point scale (1 = “not at all” to 7 = “to a very high degree”). The items capture the extent to 

which design was an integral part of the innovation strategy, design thinking was a driver of 

the innovation culture, design played an important role during the entire innovation life cycle, 

and design was important with respect to recruiting and human resource development during 

the previous three years. Using such a comprehensive interpretation of design is in line with 

the suggestions of several authors (e.g. Black and Baker, 1987; Candi, 2007; Filippetti, 2011; 

Roy and Riedel, 1997).  

Mediators 

The three items of the innovation process effectiveness construct reflect the extent to which 

internally developed ideas, concepts, and market ready products were commercialized in 

terms of selling or licensing using a seven point scale (1 = “not at all” to 7 = “to a high 

extent”). Innovation process efficiency captures how often innovation projects meet time-, 

budget-, quality-, and launch-specific targets. The construct encompasses four items, each 

measured as a share of projects for which targets were defined. 

Dependent Variable 

Financial innovation returns were assessed in terms of the average share of both income and 

operating profit (EBIT) from innovation during the past three years. The profit-related share 

was estimated by the respondents while the income related share was calculated based on 

companies’ overall income and its income from innovation in absolute terms. A similar 

construct was used in the design related study by Solum et al. (1996). Furthermore, Cooper 

and Kleinschmidt (2007) mention those two items among ten key performance metrics in 

innovation research.  
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Moderators 

The three items of external innovation collaboration reflect how much informal relationships 

with external sources enhance each phase of the innovation life cycle. Each item was 

measured on a seven-point scale from 1 (“not at all”) to 7 (“to a very high degree”).  

For product relatedness, we created a binary-scaled single item measure. In particular, we 

assigned 1 to companies that started more product innovation projects and a 0 to companies 

that started more non-product innovation projects. To assess the number of non-product 

innovation projects, we calculated the sum of all service, process, organizational, and business 

model innovation projects. A project was counted, if it had been started within four years of 

when the questionnaire was filled out. We assessed innovation radicalness similarly: 

companies that generated a greater number of radical ideas per year were assigned a 1, and 

companies with more incremental ideas were assigned a 0. 

Control Variables 

We selected several variables to control for potential extraneous influences that could inflate 

the relationship between design and financial innovation returns. First, we controlled for the 

influence of region, because studies have shown that countries’ overall competitive rankings 

are often comparable with their rankings in terms of design (e.g. European Commission, 

2009a). Specifically, we created binary scales for Africa, Asia, Australia, Europe, North 

America and South America, for which we assign a 1 to companies based in the respective 

region, and a 0 otherwise. Second, we controlled for type of industry using the same approach. 

Specifically, we created binary scales for bio technology, pharmaceuticals, and chemical; 

food and beverages; ICT, electrical, and optical; knowledge-intensive service; machinery, 

equipment, and plant construction; and space, aeronautics, and automotive industries. 

Empirical results of previous studies indicate that the impact of design on performance 
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outcomes is not independent of the industry in which firms compete (e.g. Candi and 

Saemundsson, 2011; Gemser and Leenders, 2001; Solum et al., 1996). Notably, the dummy 

coding approach for the control variables region and type of industry requires that the number 

of categories included in the analysis is one less than the number of categories assessed. 

Third, we controlled for company age. According to Borja de Mozota (2002), the influence of 

design on performance might increase with more design experience. Because it is conceivable 

that older companies are in general more experienced and thus also with design, we included 

company age as an integer number (years) in the analysis as a control variable (see Candi, 

2010; Candi and Saemundsson, 2011 for related discussion).  

Fourth, a comparable study by Candi and Saemundsson (2011) includes a control variable for 

the influence of firm size in terms of number of employees, which has been shown to 

influence design emphasis. In line with these findings, we controlled for the number of 

employees in this study as well.  

Fifth, Hertenstein et al. (2001) show that companies demonstrating more rather than less 

effective design have significantly higher research and development expenditures in relation 

to net sales ratios. Furthermore, Candi (2010, p. 1059) explains that “if aesthetic design in 

NSD [new service development] is related to the anticipated benefits, a relationship with the 

level of NSD effort, or level of innovation effort is also to be expected.” Therefore, we use 

innovation expenditure (in euros) as a control variable in this study. 

Sixth, we controlled for the recency of measurement. Because the data was gathered over a 

longer period, economic up- and downturns might have affected the results. Therefore, we 

added a binary scaled control variable, whereby we assigned cases filled out during the first 

half of the data gathering time frame (September 2008–October 2010) a 0, and latter entries 

(November 2010–December 2012) a 1.  
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Finally, we included type of assessment in the analysis as a binary variable. In particular, we 

assigned cases in which questionnaires were filled out individually a 0 and those that were 

guided a 1. 

Analysis Approach 

We use SmartPLS 2.0 (Ringle et al., 2005) to obtain partial least squares (PLS) estimates for 

both the measurement and the structural parameters for structural equation modeling (SEM; 

Chin 1998). We selected PLS-SEM instead of the traditional covariance-based approach for 

two particular reasons. First, the influences and outcomes of design orientation are 

theoretically not well established yet. Therefore, PLS, which focuses on maximizing the 

variance explained for the endogenous constructs, better suits our prediction-oriented (rather 

than parameter-oriented) research objective (Chin, 1998; Reinartz et al., 2009). Second, to 

account for the hypothesized moderation effects, we built latent interaction variables in 

SmartPLS (Ringle et al., 2005) by multiplying the items of the predictive latent variable with 

the items of the moderating latent variable (Chin et al., 2003). This procedure increases the 

complexity of the structural model to a great extent; thus, PLS path modeling is more 

appropriate from this perspective as well (Chin et al., 2003; Haenlein and Kaplan, 2004).In 

addition, we used Smart PLS 2.0 (Ringle et al., 2005) to perform its (nonparametric) 

bootstrapping algorithm with 500 resamples to obtain standard errors based upon which we 

test the causal relationships within the structural model for statistical significance (Chin, 

1998). Next, we describe in more detail the psychometric properties of the measurement 

instruments, including reliability, convergent validity and discriminant validity (Antioco et 

al., 2008), a check for common method variance, and the results for the structural model. 
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Results 

Measurement Model 

Scale Reliability, Convergent Validity and Internal Consistency 

We assessed scale reliability by analyzing the loadings of the items on their respective factors. 

All loadings were above the threshold level of .5, indicating sufficient reliability. To explore 

the convergent validity of the reflective multi-item measures, we screened the average 

variance extracted (AVE) values. All constructs indicated AVE values that exceed .5, except 

innovation process effectiveness (AVE = .47), which suggests convergent validity (Fornell 

and Larcker, 1981). Moreover, we considered the composite reliability (CR) indicators, which 

range from .73 to .96 and thus are all greater than the recommended minimum of .7 (Fornell 

and Larcker, 1981), in support of the internal consistency of the measures. 

Discriminant Validity 

Next, we compared the square root of each construct’s AVE value with the respective 

construct’s correlations with all other latent variables. All square roots exceeded the relevant 

correlation coefficients, as Table 3.2 shows, which suggests discriminant validity (Fornell and 

Larcker, 1981; Wetzels et al., 2009). In further support, all latent variable correlations were 

substantially smaller than 1 (Fornell and Larcker, 1981). 
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Table 3.2 Latent Variable Correlations 

Constructs 1 2 3 4 5 6 7 8 9 10 11 12 

1 Top Mgmt. Attitude toward Innov. .81
a
                       

2 Innovation Strategy Implementation .24 .74                     

3 Organizational Innov. Involvement .28 .15 .75                   

4 Employee Attitude toward Innov. .39 .15 .24 .84                 

5 Formalization of the Innov. Process .26 .19 .40 .29 .80               

6 External Innovation Collaboration .28 .14 .17 .24 .25 .88             

7 Design Orientation .32 .20 .27 .23 .33 .28 .88           

8 Innovation Radicalness -.02 -.03 -.10 .04 .03 -.01 .04 n/a         

9 Product Relatedness .04 .05 .03 -.03 -.20 -.04 .03 -.02 n/a       

10 Innovation Process Effectiveness .28 .04 .23 .35 .32 .25 .26 .04 .02 .69     

11 Innovation Process Efficiency .36 .18 .26 .35 .31 .18 .24 -.10 .03 .18 .82   

12 Financial Innovation Returns .07 .07 .07 .17 .15 -.01 .21 .07 .03 .18 .10 .81 

Mean 5.67 1.23 4.11 3.93 3.43 4.17 4.02 .24 .35 3.41 52.8 32.5 

Standard Deviation 1.17 .66 1.70 1.42 1.61 1.56 1.73 .43 .48 1.53 29.7 29.9 

AVE .66 .55 .56 .70 .64 .77 .77 n/a n/a .47 .68 .66 

CR .92 .78 .79 .93 .90 .91 .96 n/a n/a .73 .89 .79 
a
 The square root of the AVE is on the diagonal; n/a = not applicable 

 

Common-Method Bias 

Because the data came from a single source, common method bias may have inflated the 

constructs; relationships. Therefore, we applied three methods to explore whether common 

method bias is within acceptable levels. First, we conducted principal component analysis 

(unrotated; with Varimax rotation) (Podsakoff et al., 2003). The results showed that 12 factors 

account for 78.9 % of the variance, whereby all items loaded high on the expected 

dimensions. Furthermore, the first factor captured only 16.7 % of the variance, which suggests 

that the covariance in the measures cannot be traced back to a single higher- order factor.  

Second, we conducted a Schmid-Leiman (SL) transformation (Schmid and Leiman, 1957), 

which allows for the inclusion of a general (“method”) factor (cf. a bifactor model). The 

general factor accounts for less than 30% of the variance, which further supports that common 

method bias does not substantially affect our findings. 

Third, we calculated partial correlations between the main constructs while controlling for the 

effects of a marker variable (Lindell and Whitney, 2001). We used external innovation 
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collaboration as a marker, because it showed the weakest correlation with the dependent 

variable financial innovation returns. A comparison between the initial latent variable 

correlations and the results from the partial correlations reveals that all initially significant 

correlations stay significant when it is controlled for the marker variable. Furthermore, the 

magnitudes of the correlation coefficients remain at comparable levels. Thus, common 

method bias does not seem to have seriously affected the results. 

Structural Model 

Model Fit 

The R² values reveal that the model explains 22% of the variance in its focal construct design 

orientation. The variances in the mediators innovation process effectiveness and innovation 

process efficiency can be explained by 8% each. Finally, the model explains 13% of the 

variance in the main outcome variable financial innovation returns. Those results are 

satisfying given that the unit of analysis is the company and objective firm data was used for 

the outcome variable (Talke et al., 2011). 

To find an indication for the model’s global goodness-of-fit (GoF), we applied the R²-based 

equation suggested by Tenenhaus et al. (2005). The so calculated GoF index is .29, which 

exceeds the cutoff value of .25 for medium effect sizes of R² (Wetzels et al., 2009). 

Effects 

We considered the path coefficients and t-values to draw conclusions about the hypothesized 

relationships between the latent variables. Table 3.3 summarizes the empirical results. 
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Table 3.3 PLS ß-Coefficient Estimates         
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Top Management Attitude Toward Innovation .16**       

Innovation Strategy Implementation .09**       

Organizational Innovation Involvement .07*       

Employee Attitude Toward Innovation .05       

Formalization of the Innovation Process .20**       

External Innovation Collaboration .15**       

   Top Management Attitude Toward Inno. x Ext. Inno. Collaboration .05       

   Innovation Strategy Implementation x Ext. Inno. Collaboration -.07*       

   Organizational Innovation Involvement x Ext. Inno. Collaboration -.13*       

   Employee Attitude Toward Innovation x Ext. Inno. Collaboration .05       

   Formalization of the Innovation Process x Ext. Inno. Collaboration .08       

Design Orientation   .29** .27** .16** 

Product Relatedness   .02 .02   .04   

Innovation Radicalness   .03   -.10** .05   

   Design Orientation x Product Relatedness   .03  .08* .02 

   Design Orientation x Innovation Radicalness   .12** .08* .00 

Innovation Process Effectiveness       .08* 

Innovation Process Efficiency       .06* 

Company Age       -.13** 

Number of Employees        .00 

Innovation Spending       .10** 

Recency of Measurement       -.10** 

Type of Assessment    -.04   

Region: Africa       -.10 

Region: Asia    -.08 

Region: Australia    -.10 

Region: Europe    -.17 

Region: North America    -.06 

Region: South America    -.13.  

Type of Industry: Bio Tech, Pharmaceutics, Chemical     -.05 

Type of Industry: Food, Beverages    .04 

Type of Industry: ICT, Electrical, Optical        .05 

Type of Industry: Knowledge Intensive Services     -.07    

Type of Industry: Machinery, Equipment, Plant Construction     -.05  

Type of Industry: Space, Aeronautics and Automotive        -.03    

R² .22 .08 .08 .13 

GoF   .29   

** p < .01; * p < .05 (all effects one-sided)         
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Top management attitude toward innovation, innovation strategy implementation, 

organizational innovation involvement, and formalization of the innovation process all have a 

significant positive influence on design orientation. Thus, hypotheses H1, H2, H3, and H5 fail 

to be rejected (see Table 3.4). However, employee attitude toward innovation does not 

significantly drive design orientation; therefore, hypothesis 4 is rejected. 

Table 3.4 Summary of Hypotheses and Results       
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H1 Top Management Attitude Toward Innovation → DO + .16**  

H2 Innovation Strategy Implementation → DO + .09** 

H3 Organizational Innovation Involvement → DO + .07*  

H4 Employee Attitude Toward Innovation → DO + .05 
 H5 Formalization of the Innovation Process → DO + .20**  

H6a Top Management Attitude Toward Innov. x Ext. Inno. Collab. → DO - .05 
 H6b Innovation Strategy Existence x Ext. Inno. Collaboration → DO - -.07*  

H6c Organizational Innovation Involvement x Ext. Inno. Collaboration → DO - -.13*  

H6d Staff Attitude Toward Innovation x Ext. Inno. Collaboration → DO - .05 
 H6e Formalization of the Innovation Process x Ext. Inno. Collaboration → DO - .08 
 H7 DO → Financial Innovation Returns + .16**  

H8 DO → Innovation Process Effectiveness → Financial Innovation Returns + / + .29**/.08*   

H9 DO → Innovation Process Efficiency → Financial Innovation Returns + / + .27**/.06*  

H10a DO x Product Relatedness → Financial Innovation Returns + .02 
 H10b DO x Product Relatedness → Innovation Effectiveness + .03 
 H10c DO x Product Relatedness → Innovation Efficiency + .08*  

H11a DO x Innovation Radicalness → Financial Innovation Returns + .00 
 H11b DO x Innovation Radicalness → Innovation Effectiveness - .12** 
 H11c DO x Innovation Radicalness → Innovation Efficiency + .08*  

** p ≤ .01; * p ≤ .05 (all effects one-sided); DO= design orientation; = hypothesis fails to be rejected 
 

Investigating the interaction effects between the antecedents and the moderator external 

innovation collaboration reveals that for innovation strategy implementation and 

organizational innovation involvement, the moderator significantly influenced the 

antecedent’s influence on design orientation. Thus, the results fail to reject H6b and H6c. The 

remaining interaction effects with external innovation collaboration were insignificant. 

Therefore, H6a, H6d and H6e are rejected. 
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As predicted, the focal construct design orientation had a positive significant influence on 

financial innovation returns, in support of H7. Furthermore, the relationship was significantly, 

partially mediated by innovation process effectiveness and innovation process efficiency; 

thus, the results fail to reject H8 and H9.  

Moreover, the results reveal that product relatedness does not significantly leverage the 

impact of design orientation on innovation process effectiveness and innovation process 

efficiency but does do so on financial innovation returns. Thus, H10a and H10b must be 

rejected, but H10c fails to be rejected. Finally, the results reveal that innovation radicalness 

has no significant influence on the relationship between design orientation and financial 

innovation returns, but does have a significant influence on innovation process efficiency. 

Therefore, H11a is rejected, but the results fail to reject H11c. Moreover, although innovation 

radicalness did leverage the impact of design orientation on innovation process effectiveness, 

it did so in the opposed direction hypothesized. Thus, H11b is rejected as well. Figure 3.2 

summarizes the main effects.  
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Discussion and Conclusion 

Study 2 addresses the growing importance of design in the context of a firm’s innovation 

management, which has received scarce attention from a conceptual and empirical point of 

view, so far (Verganti 2009). In particular, the study comprehensively identifies and tests 

antecedents and outcomes of design orientation on a firm level as well as the factors that 

influence the relationships among the constructs.  

Theoretical Implications 

Antecedents of Design Orientation 

Whereas previous research on the antecedents of a design orientation is limited and 

fragmented (e.g., Beverland and Farrelly, 2007; Calabretta et al., 2008), study 2 integrates and 

empirically validates a set of antecedents. In particular, we find that a positive top 

management attitude toward innovation, a profound innovation strategy implementation, 

organizational innovation involvement and formalization of the innovation process facilitate a 

design orientation. 

With regard to the first two antecedents, the results of this study are in line with the common 

assumption that strategic and managerial support is necessary for a design orientation (Borja 

de Mozota, 2003). More specifically, the study demonstrates the link between managing 

innovation and design by showing the need of a general strategic focus on innovation to 

support the implementation of design orientation. Unexpectedly, however, employee attitude 

toward innovation does not foster design orientation. This finding might imply that such an 

attitude is not sufficient to drive design orientation, but rather that employees explicitly need 

to have a positive attitude toward the set of principles and tools that encompass a design 

orientation. Comparing the antecedents of design orientation, it is surprising that 

formalization of the innovation process turned out to be its strongest driver, given that some 
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research indicates that formalization actually decreases a firm’s overall innovativeness (e.g., 

Walker and Ruekert, 1987). In essence, the findings show that the advantages of formal 

guidelines for implementing design principles seem to outweigh its potential risks (see 

Walker and Ruekert, 1987 for related discussion). Notably, the strength of that driver may 

partially be attributed to the large number of SMEs in the sample. Because small companies 

typically show low levels of formalization (Pelham and Wilson, 1996), formal guidelines that 

enable design principles to be implemented might be especially instrumental for small 

companies with rather unstructured innovation processes. 

Furthermore, the findings demonstrate that the impact of top management attitude toward 

innovation and formalization of the innovation process on design orientation were not 

affected by the degree of companies’ external innovation collaboration. However, we found 

that external innovation collaboration moderates the influence of innovation strategy and 

organizational innovation involvement on design orientation. Those findings enrich 

Filippetti’s (2011, p. 20) study on innovation modes, which states that “design considerably 

benefits from collaboration and an interactive attitude with the social environment.” Indeed, 

the findings of study 2 do not contradict Filippetti (2011) but rather suggest that although 

design orientation in itself involves intensive interaction with external sources, higher degrees 

of firms’ collaboration diminish the value of design processes as information hubs. In turn, 

external collaboration deflects from a design orientation. Thus, the present study points to a 

rivalry between open innovation and design orientation approaches. 

Outcomes of Design Orientation 

Previous studies quantifying design’s contribution to financial performance predominantly 

focus on the direct effect (e.g., Candi and Saemundsson, 2011; Gemser and Leenders, 2001; 

Swan et al., 2005) and trace back the influence to design’s added value to innovation outputs, 
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which is in line with our argumentation and findings. Study 2 extends these findings, showing 

that design orientation also leads to an improved commercialization of ideas and a greater 

share of project targets met, which in turn further improves financial innovation returns. In 

doing so, these findings also add to the emerging design thinking literature (e.g., Brown, 

2009; Martin, 2009), in that they demonstrate design’s role beyond its direct effect on final 

innovation output. 

In contrast to the expectations, the direct influence of design orientation on financial 

innovation performance did not change according to the innovation radicalness or product 

relatedness. This finding suggests that design orientation equally adds value to product and 

non-product as well as radical and incremental innovations, which supports the growing 

adoption of design in various business areas (Brown, 2008; Martin, 2011). However, the 

impact of design orientation on innovation process efficiency and effectiveness is not 

unconditional. As expected, the results show that design is a more effective trigger for 

meeting time-, cost-, quality-, and launch-related targets in the context of radical rather than 

incremental innovations and product rather than non-product innovation outputs. Those 

findings support the argument that design processes and tools are more useful in the context 

of their origin discipline and in situations of greater uncertainty that may accompany more 

radical innovations. Turning around the latter argumentation, our findings also imply that 

design orientation can be a useful strategy to deal with radical innovation. With respect to 

product relatedness, design tools that support the predictability of market acceptance and help 

anticipate problems during production seem to work better for product- rather than non-

product-related innovation projects, as expected. However, contrary to our expectations, the 

impact of design orientation on the effectiveness of the innovation process does not differ for 

product versus non-product innovation outputs. Those results provide support for the growing 

perception of design as a trigger for all innovation outputs (e.g. Brown, 2009; Martin, 2009). 
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In addition, we found the expected moderation by innovation radicalness to be in the opposite 

direction, which contrasts the argumentation offered by Verganti (2009). In fact, companies 

with a focus on radical innovation projects profit significantly more from a design orientation 

in terms of commercializing new concepts than companies that predominantly focus on 

incremental innovations. Notably, Verganti (2009) argues that to develop radical innovations, 

companies need a network of interpreters and points out that designers are advanced 

interpreters. Adding to this, our findings suggest that the interpretation role of design 

principles holds more weight than a potential fixation on existing solutions, which Verganti 

(2009) assumes hinders the development of more radical approaches. 

Managerial and Policy Implications 

The aforementioned findings lead to several implications for managers across industries. First, 

managers interested in improving innovation process effectiveness, innovation process 

efficiency, and financial innovation returns should consider implementing design processes, 

principles and tools throughout the organization. In particular, managers who lead companies 

focusing on product rather than non-product innovations and radical rather than incremental 

innovation should pay attention to such a firm-wide design orientation, as these companies 

benefit from its implementation the most. The innovation-related firm factors identified and 

tested here can serve as a framework to guide transformational initiatives that pave the way 

for such an orientation and the use of design as a strategic tool to foster innovations. 

Building on this framework, managers themselves might consider innovation-related personal 

coachings, that can help them deal with novelty, change, and uncertainty, if they are not open 

to new ideas in general. Moreover, managers could implement an innovation strategy by 

enhancing firms’ internal communication about its objectives. Focusing on the organization, 

managers should strengthen the collaboration across departments, which could be achieved by 
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team events or interdisciplinary innovation workshops (Martin, 2011). On the operational 

level, managers should implement a formal innovation process by defining rules that manifest 

the role of innovation actors and approaches to enable design principles and tools to be 

applied. 

If a firm collaborates to a great extent with external actors during the innovation process, 

managers should ensure that the design orientation is not suppressed by an open innovation 

approach. To avoid such rivalry, managers of collaborating firms could explicitly anchor 

design processes within the innovation strategy and highlight the value of design principles 

and tools through the firm’s internal presentations mentioned previously. Moreover, 

interdisciplinary workshops could center on design tools to point out how they can be used to 

improve the firms’ interfaces with external actors. In doing so, design orientation and open 

innovation might even benefit from a parallel integration rather than suppress each other. 

Finally, our overall findings underscore the meaningfulness of political support for design 

implementation, as it has been demonstrated to drive innovation performance throughout 

industries. Therefore, policy makers should further support innovation benchmarking tools 

that highlight firm factors, which companies should enhance to foster design orientation. 

Moreover, policy makers could develop programs that support the establishment of 

innovation firm factors that pave the way for a design orientation. These programs could be 

facilitated by funding schemes that provide financial support for companies that engage a 

trained management consultant. The UK government successfully used a comparable 

approach two decades ago for new product development projects (Potter et al., 1991).   

Limitations and Suggestions for Further Research 

As with all research, this study is not without limitations, which could be addressed by further 

research. First, study 2 considers only employee attitude toward innovation, derived from the 
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building blocks of corporate culture (Clemente and Greenspan, 1999), as a driver of design 

orientation. Although several authors highlight the importance of culture for developing a 

design orientation, the results of this study do not support this hypothesis. Therefore, further 

research might consider other cultural elements to provide a more fine-grained picture of 

corporate culture’s potential impact on design orientation (Beverland and Farrelly, 2007; 

Calabretta et al., 2008). 

Second, the present study was limited by the use of one data set, which comprised solely firm-

related information. Thus, further research might consider additional data from external actors 

to measure design orientation’s impact on the market. Researchers could use customer 

satisfaction scores, for example, to validate the proposed potential of design to identify and 

transform customer needs (cf. Veryzer and Borja de Mozota, 2005). 

Third, study 2 assesses the degree of design orientation but sheds only limited light on its 

qualitative and experiential aspects. Previous research (e.g., Borja de Mozota 2002) shows 

that companies’ design experience significantly increases the likelihood of design being a 

company’s core competency; thus, further research could examine whether such aspects 

influence the relationships between design orientation and innovation outcomes. 
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Appendix – Measures and Items 

Constructs Loading AVE CR 

Top Management Attitude to Innovation   .66 .92 

(Seven-point scale: 1= “not applicable”; 7= “fully applicable”)       

How would you rate top management attitude to innovation?       

  Excited/passionate about innovation .85     

  Open rather than sceptical towards new unusual ideas .81     

  Able to think out of the box .87     

  Imaginative .86     

  Able to "sell" ideas internally .79     

  Focusing on business impact .67     
          

Innovation Strategy Implementation   .55 .78 

(Binary scale: 0= “not applicable”; 1= “applicable”)       

Does your company have an innovation strategy? If yes, which of the following 
attributes apply?       

  It sets clear objectives for your innovation management activities .83     

  It sets the objectives for your project management in each innovation project .72     

  
It provides the basis for organizational changes and business model 
development .66     

          

Organizational Innovation Involvement   .56 .79 

(Seven-point scale: 1= “not at all”; 7= “highly regularly”)       

How regularly do you involve the following groups to generate new ideas and to 
collect suggestions for improvement?       

  Purchasing .62     

  Marketing & sales .84     

  Production / service development .77     
          

Employee Attitude to Innovation   .70 .93 

(Seven-point scale: 1= “not applicable”; 7= “fully applicable”)       

How would you rate employee attitude to innovation?       

  Excited/passionate about innovation .86     

  Open rather than sceptical towards new unusual ideas .82     

  Able to think out of the box .83     

  Imaginative .85     

  Able to "sell" ideas internally .88     

  Focusing on business impact .76     
  

 
      

Formalization of the Innovation Process   .64 .90 

(Seven-point scale: 1= “not at all”; 7= “successfully in place”)       
To what degree do you have a formal process (with clearly defined stages, 
milestones etc.) in place for product, service, process, organizational or business 
model development?       

  Product innovation .66     

  Service innovation .74     

  Process innovation .87     

  Organizational innovation .86     

  Business model innovation .85     
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Constructs (cont.) Loading AVE CR 

Design Orientation   .77 .96 

(Seven-point scale: 1= “not at all”; 7= “to a very high extent”)       

Over the last 3 years, to what extent has design contributed to your Innovation 
Management in the following way?       

  Design was an integral part of our innovation strategy .88     

  Design thinking was a driver of our innovation culture .91     

  Design played an important role in our idea generation .89     

  Design played an important role during the development phase .89     

  Design was essential when launching innovations .89     

  Design contributed to our continuous improvement .89     

  Design was important in our recruiting and HR development .76     

          

Innovation Process Effectiveness   .47 .73 

(Seven-point scale: 1= “not at all”; 7= “to a high extent”)       
To what extent do you commercialize internally developed ideas, concepts and 
market-ready products (licensing or selling it to external partners, customers, 
etc.)?        

  Selling of internally developed ideas or concepts .64     

  Licensing of internally developed ideas or concepts .72     

  Selling of market-ready products/services to distributors .70     

          

Innovation Process Efficiency   .68 .89 

(Percentages)       

For innovation projects in the last three years (for which targets were defined), 
what percentage met targets with respect to time, budget and quality?       

  Percentage of projects where time targets were met (in %) .88     

  Percentage of projects where budget targets were met (in %) .89     

  Percentage of projects where quality targets were met (in %) .87     
What percentage of your projects launched during the last 3 years (for which 
launch-specific targets such as "number of sales within a specific time frame," 
"turnover from these sales," "timing of first sales," etc. are defined) met launch 
specific targets?       

  
Percentage of projects launched where launch-specific targets were met (in 
%) .64     

          

Financial Innovation Returns   .66 .79 

(Percentages)       

  
Average share of EBIT from innovation (estimated by respondents) during the 
previous three years .78     

  
Average share of income from innovation (calculated) during the previous 
three years .84     

          

External Innovation Collaboration   .77 .91 

(Seven-point scale: 1= “not at all,”; 7= “to a very high degree”)       

How much do informal relationships with external sources without any formal 
agreement (e.g. without confidentiality agreements etc.) enhance each phase of 
the entire innovation life cycle?       

  Idea management .83     

  Product/service/process/organizational or business model development .91     

  Launch and continuous improvement .88     
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Single Item Measures 

Product Relatedness 

(Binary coded) 

1 More product innovation projects started in company 

0 More other innovation projects started in company 

    

Innovation Radicalness 

(Binary coded) 

1 More radical ideas generated in company 

0 More incremental ideas generated in company 

    

Region (per Continent) 

(Binary coded) 

1 Company based in respective region 

0 Other 

  

Type of Industry (per Industry) 

(Binary coded)  

1 Company belongs to respective industry 

0 Other 

 

Company Age 

(Integer number [years]) 

    

Number of Employees 

(Integer number) 

    

Innovation Spending 

(Integer number [euros]) 

    

Recency of Measurement 

(Binary coded) 

1 Questionnaire filled out during second half 

0 Questionnaire filled out during first half 

    

Type of Assessment 

(Binary coded) 

1 Guided assessment by consultant 

0 Nonguided assessment 
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CHAPTER 4. DESIGN THINKING DURING THE FUZZY FRONT END: 

AN EXPLORATION OF THE IMPACT OF DESIGN 

THINKING ON TEAMWORK AND IDEA QUALITY 
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Introduction 

Proper management of the innovation process is crucial for the long-term agility of companies 

(Antioco et al., 2008). Upfront activities in particular are positively related to innovation 

success (Cooper and Kleinschmidt, 1993). Thus, special attention should be paid to this 

“fuzzy” phase, in which needs are identified and ideas generated and assessed (Schirr, 2012). 

Yet, a recent study conducted by Accenture revealed that only a third (38%) of the companies 

surveyed are satisfied with their ideation and idea management performance (Koetzier and 

Alon, 2013).  

In an attempt to enhance innovation teamwork and in turn, innovation success, organizations 

such as the software company Intuit or the pharmaceutical company Pfizer have started to 

adopt design thinking as a front end process encompassing observation, brainstorming and 

idea prototyping steps (Liedtka, 2011; Martin, 2011). This development has been 

complemented by an emerging stream of research on the design thinking process (e.g. Clark 

and Smith, 2008; Junginger, 2007) and a number of case studies highlighting its success  

across settings such as a public library (Bell, 2008), a non-profit organization (Brown and 

Wyatt, 2010), and a high tech company (Holloway, 2009). Although studies in that stream 

provide interesting insights into elements and applications of design thinking, they are 

inconsistent in their interpretation of the process (Johansson-Sköldberg et al., 2013). 

Moreover, the case studies lack empirical evidence of the impact of design thinking on 

innovation activities and outcomes (Johansson-Sköldberg et al., 2013). Yet, these insights 

would be necessary to justify the growing attention of design thinking in businesses, 

education and academia and to provide managers and researchers with a better understanding 

of the benefits and limitations of this process (Ungaretti et al., 2009).  
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While Wattanasupachoke (2012) made a first empirical attempt and demonstrated that design 

thinking significantly enhances a company’s innovativeness, there is a lack of empirical 

studies that address design thinking on a project level. Such a perspective would enable the 

examination of design thinking’s influence on teamwork because innovation efforts are 

typically performed in project teams (Mahr et al., 2014). Focusing on an entire firm that might 

run various structured and unstructured innovation approaches simultaneously might disguise 

such insights. As a notable exception, Seidel and Fixson (2013) took a team perspective to 

find that high performing teams of students made greater use of the design thinking steps 

during concept generation than low performing teams. Yet, the authors already acknowledge 

that the cause-and-effect relationships remain unclear and require further investigation (Seidel 

and Fixson, 2013).  

Extant case studies on the impact of design thinking to date have largely omitted the 

definition of design thinking as a clearly distinct team process that can be compared to the 

unstructured front end process of innovating teams. These studies also provide only limited 

insights on how teams react to the application of the design thinking process and how its 

application influences the quality of teams’ ideas. However, such investigations are needed to 

reveal more detailed insights of the role of design thinking as a front end process. 

Following recent calls for research on design thinking in the context of innovation and teams 

(e.g. Di Benedetto, 2012; Johansson-Sköldberg et al., 2013; Marketing Science Institute, 

2014), study 3 seeks to provide answers to the following research question:  

 What is the impact of the design thinking process on teamwork and on idea quality 

during innovations’ fuzzy front end?  

Study 3 follows an explorative approach to make three key contributions to the emerging 

discourse on design thinking. First, the study enriches design thinking literature by 
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conceptualizing and specifying design thinking as a front end process. To our knowledge, this 

study is the first to experimentally explore its effects in comparison to the unstructured fuzzy 

front end process. Conducting the research in this context enriches current literature such as 

the work of  Seidel and Fixson (2013) who already mentioned that “[i]f design thinking is to 

be widely adopted, less-experienced users will employ these methods together, but we know 

little about their effect when newly adopted” (p. 19). 

Second, study 3 provides a more fine-grained picture of the impact of design thinking by 

exploring its impact through an innovation team lens. In particular, the suggested conceptual 

model relates design thinking to several processual teamwork characteristics and idea quality 

dimensions. Such model pays tribute to the growing interest in design thinking among 

practitioners and scholars as it shows that design thinking drives team interrelationships that 

enhance the quality of the generated ideas.  

Third, this study contributes to the status quo in design thinking research, as it provides initial 

empirical support for the proposed conceptual model, based on data gathered in a laboratory 

experiment. In doing so, it provides evidence of the usefulness of the design thinking process, 

which has often been discussed only on a conceptual or case study level (Johansson-

Sköldberg et al., 2013; Ungaretti et al., 2009).  

Chapter 4 is structured as follows. The following section conceptualizes design thinking and 

describes its phases in detail, namely observation, brainstorming and idea prototyping & 

testing. Subsequently, the literature on design thinking is discussed against the backdrop of 

established factors of teamwork and idea quality. Afterwards, the methodology of the 

experimental design is outlined, and the empirical analyses and results are presented. The 

chapter concludes with a discussion on the assessed influences of design thinking and finally 

points out limitations while making suggestions for further research.  
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Conceptualizing Design Thinking as an Iterative Front End Process 

Although the term design thinking has been inflationary used in recent years, the broader 

discourse on the topic spans four decades of research (Johansson-Sköldberg et al., 2013). In 

this study, we focus on the more recent interpretation of design thinking as a process in which 

design tools are applied by designers and non-designers in various innovation contexts 

(Brown, 2009; Lockwood, 2010). Such process has increasingly been adopted by companies 

across industries (Martin, 2011; Wattanasupachoke, 2012). In particular, companies adopt 

design thinking early on in the innovation process to identify opportunities, generate ideas and 

refine and select concepts, which constitute key components of the front end of innovation 

(Koen et al., 2001). Notably, innovation’s front end activities are particularly important, 

because essential aspects of the final innovation are defined early on (Reid and de Brentani, 

2004) and because their execution determines new product success (Cooper and 

Kleinschmidt, 1993). Yet, it is often the least structured and most difficult part to manage 

(Khurana and Rosenthal, 1997). Therefore, the design thinking process seems to be a suitable 

solution, because it provides a basic structure for the front end process, without formalizing it 

too strictly, which may jeopardize innovative ideas (Walker and Ruekert, 1987).  

The notion of design thinking as a process can be traced back to the US-based design 

consultancy IDEO (Johansson-Sköldberg et al., 2013), whose representatives used the term as 

the company increasingly took over design tasks besides traditional product design (Brown 

and Wyatt, 2010). Although the developed innovations differ in terms of tangibility, the 

company uses the same iterative process for all of its projects, encompassing overlapping and 

repeating phases of inspiration, ideation and implementation (Brown, 2008).  

In line with IDEO’s engagements, researchers have published articles on applications of the 

design thinking process within different industries ranging from information technology 
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(Clark and Smith, 2008; Martin, 2011) to pharmacy (Liedtka, 2011). Although the 

terminologies of the steps within the process differ, three basic elements were identified that 

most applications share, namely observation, brainstorming and idea prototyping & testing 

(see Seidel and Fixson, 2013 for related discussion).  

Observation 

The design thinking process starts with a review of existing situations and solutions; it 

includes identifying met and unmet “stakeholder needs – the needs of customers, users, value 

chain partners, as well as internal corporate requirements” (Beckman and Barry, 2008, p. 82). 

Observation in the sense of design thinking is often described as an ethnographic research 

methodology (e.g. Beckman and Barry, 2007; Kimbell, 2011), which is operationalized via 

watching videos of users, observing others in real life or by performing actual user tasks 

(Brown, 2009; Fulton Suri, 2000).  

Using observation techniques in order to innovate is a relatively new concept. The observer 

seeks to understand, for instance, the behavior of users and identify the triggers that cause 

them to act as they do (Beckman and Barry, 2007). In doing so, this approach yields insights 

that might be unconscious to the observed person or difficult to express, which can help to 

uncover people’s latent needs (Brown and Wyatt, 2010). Therefore, observation has the 

potential to identify needs and business opportunities that might be overseen using more 

traditional research methods such as focus groups, interviews or market reports (Beckman and 

Barry, 2007).  

Brainstorming 

The second element of the design thinking process is brainstorming. During such sessions, 

ideas are generated and shared in face to face groups, whereby interdisciplinarity is 

appreciated (Brown and Wyatt, 2010). IDEO reserves its own private rooms for its 
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brainstorming sessions, in which four simple rules are written on the wall in order to ensure 

productivity: “efer judgment”, “encourage wild ideas”, “stay focused on the topic” and “build 

on the ideas of others” (Brown, 2009, p. 78). Those brainstorming rules are comparable with 

the ones defined by Alex Osborn (1957) who has popularized this idea generation method. 

Notably, Osborn’s rules have been found to significantly increase brainstorming effectiveness 

in groups (Litchfield, 2008).  

Next to the rules, IDEO uses Post-it notes as an instrument to capture and sort ideas during 

brainstorming sessions (Brown, 2009). This omnipresent office equipment has become a 

prominent tool of the design thinking process. In essence, Post-it notes are ideally suited to 

capture a variety of ideas that single team members develop, post them on walls and then 

group them according to certain aspects or bring them into a logical order. Doing so shall spur 

both divergent thinking in order to create choices and convergent thinking in order to make 

choices (Brown, 2009).  

Prior studies pointing out the ineffectiveness of brainstorming in groups have focused on the 

quantity rather than the quality of ideation outputs and predominantly neglect other benefits 

apart from ideation outcomes (Schirr, 2012). In fact, brainstorming integrates all innovation 

team members in decision-making processes and therefore enables them to evaluate ideas 

from different angles (Martin, 2011). In a similar vein, Sutton and Hargadon (1996) identified 

that companies may benefit from brainstorming in terms of providing “kill variety” among 

group members. Moreover, the intensive interaction among team members has been shown to 

have an impact on the social fabrics of groups (Seidel and Fixson, 2013). In sum, these 

findings point to a set of brainstorming benefits besides the amount of ideation outputs.  
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Idea Prototyping & Testing 

Building prototypes of ideas and testing them comprises the third step of the design thinking 

process. A prototype in the sense of design thinking does not have to be complex (Brown, 

2008). In essence, it is about giving form to an idea in order to receive feedback concerning 

its strengths and weaknesses and refine the prototype accordingly (Gattiker, 2012). In design 

thinking processes, a prototype “is typically a drawing, model, or film that describes a 

product, service, or system” (Brown, 2005, p. 53). More intangible innovation outcomes such 

as processes, systems and services, are furthermore prototyped based on scenario building 

techniques using mediums such as storyboards, flow charts or role plays (Fulton Suri and 

Marsh, 2000; Gattiker, 2012). Those approaches allow innovating groups to better understand 

possible sequences of events such as during check-in processes at hotels or software uses 

(Brown, 2009).  

Iteration of the Phases 

Design thinking is an iterative process with overlapping rather than completely separate steps. 

Using these phases in parallel and in loops shall enhance the advantages of the process. 

Prototyping, for instance, may also be used during brainstorming sessions in order to better 

express one’s thoughts to other group members (Grosskopf et al., 2010) and observing team 

members, while using these prototypes may yield new insights that can be shared in another 

brainstorming session (Simons et al, 2011). In turn, the ideas can be refined and again 

visualized using new idea prototypes, which are tested and observed while being used, refined 

and so forth. These iterations may prevent teams from accepting or skipping ideas too early, 

whereby the latter one has been identified as one of the key failures during the fuzzy front end 

(Khurana and Rosenthal, 1997). In contrast, the iterations of the design thinking process 
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encourage teams to build upon, review and adopt ideas, so that the valuable aspects of an idea 

are identified, combined and put forward until a satisfying solution is found.  

Relationships between Design Thinking, Teamwork and Idea Quality 

Conceptual Model 

The emerging literature on design thinking as an innovation front end process suggests that its 

application increases organizational innovativeness in terms of the number of new business 

ideas generated (Martin, 2011) and the success of newly launched products (Liedtka, 2011), 

services (Hempel, 2007) or processes (Brown, 2008; Brown and Wyatt, 2010). However, 

current research is often phenomologically grounded rather than drawing on theoretically 

grounded frameworks to explain how design thinking influences teamwork during the front 

end processes and the quality of the innovation outcomes respectively (Johansson-Sköldberg 

et al., 2013). Nevertheless, such an established framework makes it easier to compare design 

thinking to unstructured fuzzy front end processes as examined in prior literature. Therefore, 

the present study draws on processual teamwork characteristics and innovation performance 

criteria derived from a meta-analysis of innovation team performance by Sivasubramaniam et 

al. (2012). Their conceptual model captures a comprehensive set of team process variables 

that are linked to performance outcomes, which meets this study’s objectives. 

Four process variables were identified that describe how teams interact and accomplish tasks, 

namely internal communication, external communication, group cohesiveness and goal clarity 

(Sivasubramaniam et al., 2012). For our context, we adapt ‘external communication’ to 

“exploitation of external sources” for the following reasons. First, external participants are 

often included within the design thinking process (Brown, 2009), which makes it difficult to 

distinguish between external and internal communication in this context. Second, when it 

comes to the impact on performance, it is particular important that innovating teams process, 



 

- 100 - 

evaluate and apply external information rather than just exchanging it (Sivasubramaniam et 

al., 2012).  

Furthermore, we use “shared solution understanding” instead of “goal clarity”. In design 

thinking processes, goals often change over time and are not interpreted as static concepts 

(Brown, 2008), but solutions need to be understood by the team members at all times. 

Concerning the performance outcomes, we focus on innovation output effectiveness rather 

than efficiency, because the objective of the this study was to shed more light on the broad 

spectrum of idea quality criteria. The quality of a creative outcome is predominantly assessed 

by its novelty (Dean et al., 2006; Kristensson et al., 2004) but – according to a meta-analysis 

–  also by its relevance, feasibility and specificity (Dean et al., 2006). We adopted this holistic 

perspective accordingly. Figure 4.1 visualizes the resulting preliminary conceptual model. 

 

In the following sections, we examine the relationships mentioned in the model above.  
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Impact of Design Thinking on Front End Team Work 

Impact on Internal Communication 

In this study, internal communication is defined as “the frequency and openness of 

information exchange among team members” (Sivasubramaniam et al., 2012, p. 806). The 

design thinking process may encourage internal communication in multiple ways. 

Brainstorming sessions bring people together, rather than having them separated or 

exchanging ideas only via presentations (Martin, 2011). In contrast to regular meetings, 

brainstorming sessions in design thinking processes are active and engaging events (Kelley, 

2001). In an early study of brainstorming groups at IDEO, one designer stated that “we talk to 

people a lot; we allow our assumptions to be challenged or even deflated” (Sutton and 

Hargadon, 1996, p. 696). Brainstorming rules that prevent criticism and encourage 

uncommon ideas may enhance communication even further, as this conceivably reduces team 

members’ fear of being judged (Kelley, 2001).  

Moreover, the literature on design thinking suggests that prototyping increases internal 

communication among team members (e.g. Brown, 2005; Leonard and Rayport, 1997; 

Junginger, 2007). In line, Brown (2005) notes that the goal of prototypes is to “elicit 

feedback” and Leonard and Rayport (1997) point out that physical representations of new 

concepts “stimulate communication”. Especially in interdisciplinary teams, or in situations 

when team members have different levels of expertise, prototypes can span language 

boundaries and remove barriers to participation (Grosskopf et al., 2010). Thus, we expect that 

design thinking will have a positive influence on internal communication. 
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Impact on Exploitation of External Sources 

Building on the definition of external communication by Sivasubramaniam et al. (2012) we 

refer to exploitation of external sources as the degree to which information sources from in- 

and outside the organization are gathered and processed.  

The literature on design thinking indicates that the process may increase the exploitation of 

external sources by targeting not only the conscious and articulated, but also the unconscious 

and unspoken needs (Brown and Wyatt, 2010). Notably, customers can often not imagine or 

express preferred solutions (Mahr et al., 2014). Based upon this, Beckman and Barry (2007) 

point out that “observation yields insights that focus groups, interviews and other such 

methods cannot” (p. 32). In support for this proposition, Leonard and Rayport (1997) describe 

a case in which observations of computer program users uncovered a functional problem that 

the user did not mention when being asked about it because she had become so accustomed to 

it.  

Besides identifying more needs, the design thinking discourse suggests that the process also 

leads to a greater use of the information received. For instance, Brown (2008) describes how a 

design thinking project team that is aiming to develop a new bicycle for baby boomers and 

therefore spent time with them, identified customers’ dissatisfaction with the bike retail 

experience. In turn, the team developed entirely new in-store retailing strategies next to the 

planned new bike concept (Brown, 2008), which demonstrates the holistic perspective that 

teams take when applying the design thinking process. In sum, we expect that the application 

of the design thinking process will increase the exploitation of external sources.  

Impact on Group Cohesion 

In line with Sivasubramaniam et al. (2012) we define group cohesion as “the extent to which 

group members feel a strong personal bond with each other” (p. 806). 
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Design thinking may increase group cohesion due to the high degree of interdependence 

between team members along the process steps. As described in the literature, the design 

thinking process encourages people to build on other team members’ ideas rather than 

criticizing them for their proposed concepts (e.g. Brown, 2009; Kumar, 2009). Proceeding in 

such a way is likely to spur team members positive affective responses and in turn the 

perceived closeness among them. Moreover, teams applying design thinking reflect on each 

other’s prototypes (Simons et al., 2011; Gattiker, 2012), which may also lead to a better 

integration of team members and therefore strengthen the social relationships between them. 

In line, Seidel and Fixson (2013) argue that brainstorming appears to have a positive effect on 

the integration and socialization of new team members and Sutton and Hargadon (1996) 

conclude that brainstorming is particularly relevant, as “these meetings help set, reinforce, and 

reflect organization-wide values and norms” (p. 702). Further supporting a positive impact on 

group cohesion, Ward et al. (2009) demonstrate that companies which participated in a 

program to implement design thinking within their organization showed higher degrees of 

interdepartmental work. Against the backdrop of these findings, we expect that teams using 

design thinking will experience greater bonds among group members.  

Impact on Shared Solution Understanding 

We refer to shared solution understanding as the degree to which team members share an 

understanding of the proposed solutions (Hirst and Mann, 2004). The design thinking process 

is seen to add to such a shared understanding by visualizing and discussing concepts using 

sketches, post-its or other rudimentary prototypes early on (Brown and Wyatt, 2010). Brown 

(2008) exemplifies the potential of visualizing ideas when he describes how the prototype of a 

medical instrument, made out of a whiteboard marker, a film canister and a clothespin, helped 

non-medics within a project team better understand the ideal properties of the solution, which 

was thought of by a doctor. In essence, all team members were able to imagine the desired 
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functions and could develop a shared understanding of the proposed solution. In summary, we 

expect design thinking to positively influence shared solution understanding among team 

members.  

Impact of Design Thinking on Idea Quality 

Impact on Idea Novelty 

We define idea novelty as the degree to what the idea is original (adapted from Dean et al., 

2006), whereby higher degrees of originality refer to more radical rather than incremental 

concepts (Magnusson, 2009).   

Beckman and Barry (2007) argue that the design thinking process, and in particular the 

ethnographic methodologies used, help to understand why people do things and to identify the 

underlying needs an existing solution should satisfy (Beckman and Barry, 2007). Such 

understanding of needs (e.g., to transport things) and not only of the existing solutions (e.g., a 

car), enables teams to see a problem in a broader context (Leonard and Rayport, 1997). In 

line, Leonard and Rayport (1997) exemplify how managers of computer companies who 

applied design methods started to think about new communication solutions instead of 

enhanced laptop qualities. Thus, rather than optimizing existing solutions, the design thinking 

process may encourage teams to think about entirely new solutions that address the needs 

(Beckman and Barry, 2007; Verganti, 2009). Given this, the design thinking process is likely 

to spur novel ideas.  

The empirical results of Wattanasupachoke (2012) indicate that the use of design thinking 

does indeed increase companies’ level of innovativeness. Thus, we expect that design 

thinking will have a positive influence on the novelty of single ideas.  
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Impact on Idea Feasibility 

We define idea feasibility as the degree to which the idea can be easily implemented (adapted 

from Dean et al., 2006).  

The design thinking discourse suggests that this process leads to more feasible ideas, because 

its phases encourage team members to constantly reflect on the constraints of a project, not 

only in terms of what is desirable from a customer perspective, but also in terms of what is 

economically viable and functionally feasible (Brown, 2009). Observation of the current 

usage situation may already point to some basic functional constraints that the solutions needs 

to address and that cannot or shall not be eliminated. Applying observation techniques in a 

project to improve patient care in a hospital may, for instance, reveal that doctors cannot give 

certain patients a handshake for hygiene reasons. Identifying such constraints is likely to keep 

innovating teams from developing solutions that would offend the target group, and in turn 

support the development of more feasible solutions (Brown and Wyatt, 2010). Brainstorming 

is likely to further enhance the knowledge of constrains in a team, given that members with 

different personal and educational backgrounds review problems and solutions from different 

angles. For instance, a technician may point to the constraints of a material that a business 

person suggests due to its low price. Finally, building and testing prototypes enable team 

members to simulate solutions, to detect infeasible or unviable solutions early on.  

The findings of Ungaretti et al. (2009) provide some support for the assumption that design 

thinking is likely to yield more feasible solutions. The authors ascertained that cross-

disciplinary teams of business and design students who applied design approaches, developed 

new business models for an international corporation that were rated as “insightful, creative 

and feasible” by the company’s managers (Ungaretti et al., 2009, p. 8). Although cause-and-

effect relationships were not assessed by the authors, the results hint that design thinking 
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yields feasible outcomes. Thus, we expect that design thinking will have a positive influence 

on idea feasibility. 

Impact on Idea Relevance 

We define idea relevance as the degree to which the idea applies to a certain problem (adapted 

from Dean et al., 2006). Given that the design thinking process centers on needs (rather than 

e.g. technologies, or materials) and tests solutions early on, it is likely that the process yields 

particular relevant ideas.  

In support of this, Martin (2009) describes how one of the oldest “wicked problems” – what 

people need to enable them to sit down to work – was tackled by observing people in order to 

gain a deep understanding of their needs. In particular, the design team of the Aeron office 

chair observed that people were shifting their position on common, upholstered office chairs, 

because they were seeking a cooler position. In turn, the Aeron chair was equipped with a 

mesh instead of upholstery and became the most successful office chair in history (Martin, 

2009).  

Idea prototyping might further assure idea’s relevance, as suggested solutions can be tested 

early on. Doing so is likely to yield insights on the relevance of certain features that might 

otherwise remain uncovered. In line, Brown (2009) points out that “[t]he purpose of early 

prototypes might be to understand whether an idea has functional value” (p. 91). Given these 

insights, we expect that design thinking will increase idea relevance. 

Impact on Idea Specificity 

We define idea specificity as the degree to which the implication of an idea is clearly worked 

out rather than vague (adapted from Dean et al., 2006). 
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The design thinking process is likely to enhance idea specificity, as the implications of an idea 

are constantly assessed and reviewed during the process. In contrast to innovation approaches 

based solely on market research data, design thinking encourages teams to test ideas in real 

settings (Brown and Wyatt, 2010). Doing so yields insights on cause-and-effect relationships 

that may not be captured in secondary research sources such as market reports or conceptual 

studies. In support for such proposition, Brown and Wyatt (2010) describe how a design 

thinking team, which was aiming to develop a new eye screening process for children in 

India, flew to the country in order to observe the existing eye screening process that preceded 

each eyeglass prescription (Brown and Wyatt, 2010). Doing so revealed that children were 

afraid of the eye screening process itself, which kept them from receiving glasses (Brown and 

Wyatt, 2010). Based on this observation, the team was able to refine the process by 

prototyping it, until the children’s reactions to the process were positive and the solution 

exactly matched their needs (Brown and Wyatt, 2010). Notably, the implications of a concept 

can also be tested within the team, e.g. via role play or storyboards (cf. Fulton Suri and 

Marsh, 2000; Gattiker, 2012). Both approaches are likely to enable teams to realize real 

cause-and-effect relationships, so that the implications of developed ideas become apparent 

and can be considered in the final solution (Brown, 2009). Hence, we expect that design 

thinking will have a positive impact on idea specificity. 

The Relationship between Teamwork and Idea Quality 

While design thinking discourse is scarce on the relationship between front end teamwork and 

idea quality, it is widely established within innovation literature (e.g. Hülsheger et al., 2009; 

Sivasubramaniam et al., 2012). The meta-analyses of Hülsheger et al. (2009) and 

Sivasubramaniam et al. (2012) confirmed a positive impact of the team process variables on 

innovation outcomes (for a detailed argumentation see above mentioned meta-analyses). 
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Thus, the focus of our empirical validation lies on the impact of design thinking on teamwork 

and idea quality, respectively.  

Methodology 

We gathered data through a ‘realistic laboratory experiment’ to explore the impact of design 

thinking on front end teamwork and idea quality. Given the explorative nature of this study, 

and the practice-based context of the design thinking discourse, we chose such intermediate 

approach, that sorts between “real world design” and “lab experiments” in a highly controlled 

environment, using simple tasks, and focusing solely on cognitive processes (for related 

discussion, see Hernandez et al., 2010). Doing so enabled us to control for several extraneous 

influences and assess cause-and-effect relationships, while at the same time allowed for the 

use of realistic design thinking processes and tasks.   

Participants 

30 advanced students (11 males and 19 females; mean age =24.3 years) from a European 

university were asked to participate in the experimental study. Participants were informed that 

the experiment lasts a maximum 3 hours, and received a 15€ voucher for their participation, 

redeemable in a number of local stores. All participants were randomly assigned to 5-person 

groups that were equally heterogeneous with regard to age, gender and education program, 

which yielded 6 groups in total. Groups were randomly assigned to one of two conditions.  

Conditions 

Participants in the design thinking condition were exposed to a presentation on the process 

and took part in a workshop in which they should learn to adopt observation, brainstorming 

and prototyping methods. They were also exposed to task-related videos and pictures of 

current situations and solutions, which resembled the observation phase.  
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Participants in the control condition received no guidance on design thinking methods and 

were not exposed to these videos. However, videos were transcribed literally, so that 

participants in the control condition received the information in written form.  

Participants in both conditions were informed about the innovation tasks and could ask 

comprehension questions. In essence, the subgroups were asked by the experimenters in 

intervals of 10 minutes whether there were any task-related issues to be clarified. Yet no 

serious misunderstandings arose.  

Experimental Procedure 

Introduction 

Depending on the condition to which subjects were assigned, participants were invited for 

different time slots to ensure that subjects in different conditions did not meet each other.  

When participants arrived at the project room, they were seated around a U-shaped table. At 

first, an experimenter gave a small introduction in which participants were informed about the 

experimental set-up and given some general rules, e.g. that they needed to switch off their 

mobile phones. Moreover, subjects were asked to briefly introduce themselves. Afterwards, 

the pre-task was presented. 

Pre-Task 

For the pre-task, participants were asked to develop five games that could be played in an 

office setting, based on a rope, a tennis ball and one additional piece of office equipment. This 

pre-task was selected because it was expected that all participants were equally 

knowledgeable on the topic. 

Participants in the design thinking condition were then introduced to the design thinking 

process and its phases via a 15-minute presentation held by an expert from a consultancy 
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specialized in that field. The supervision of a trained person should ensure that the design 

thinking process was implemented correctly. In more detail, participants received 

explanations on how to “observe” using videos & pictures, how to conduct brainstorming 

sessions based on rules & templates and how to build prototypes using sketches, flow charts 

& storyboards. These design thinking tools were selected because they were well suited to the 

selected tasks, were not based on additional equipment, could conceivably be learned by 

novice teams in a short period of time and because they are among the most commonly-used 

tools in design thinking contexts (Mahr et al, 2013). Notably, participants were not told that 

the process is called “design thinking” and the consultant was introduced as a general 

“external expert”.  

After the introduction, participants in the design thinking condition were split into their 

subgroups and asked to do the pre-task. The participants received pens, papers and sheets on 

which the final five concepts needed to be written down. Furthermore, the groups in that 

condition were equipped with a ball and a rope in order to strengthen their idea prototyping 

capabilities. Moreover, they could ask the consultant in order to get support on how to apply 

the design thinking process. The combination of presentation and interactive design thinking 

workshop as a treatment was adapted from a case study on design thinking transformation 

within a company (Martin, 2011) and a study on design thinking with business and design 

students (Ungaretti et al., 2009). Notably, the consultants’s personal influence should not alter 

the results. Therefore, the pre-task was used for the treatment, but its resulting outcomes were 

not used in the analyses later on. 

Participants in the control group condition were given the same time frame, but they did not 

receive guidance from the consultant on how they should do the pre-task, were not exposed to 

videos of potential games (only pictures) and did not receive a ball and a rope. Nevertheless, 

they could ask the experimenter any task related questions, as mentioned earlier. Comparable 
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to the design thinking condition, subjects in the control group condition were split into their 

five-person groups in which they should develop the games. Furthermore, subjects in the 

control group condition were equally equipped with pencils, papers and sheets to note down 

the concepts. 

Having finished the pre-task, participants in both conditions handed in their concepts and 

came together to exchange their experiences with the other participants from the same 

condition. This step should further strengthen the understanding of approaches within groups 

of the respective condition. After a five minute break, main task A was presented.  

Main Tasks 

The main tasks should address a contemporary topic which has practical relevance and for 

which innovation is of high economic importance. The “challenge of eco sustainability” 

seemed to satisfy our criteria (cf. Brown, 2008; Nefiodow, 2006; Neumeier, 2008). Moreover, 

we wanted the novice teams to work out both tangible and intangible solutions, in order to 

enhance the generalizability of the findings. Therefore, we used two main tasks, whereby 

main task A centered on products while main task B on services and business models. 

Notably, it seemed conceivable that the application of the design thinking process felt easier 

for the product than for the non-product related task, so the product related task preceded the 

non-product related one.  

For main task A, participants were asked to develop five concepts on how to generate 

electricity in everyday life based on a rotating mechanism. Participants were told that they 

could think about rotating systems where an electrical generator could be added, and about 

new approaches to how wind, water and or muscle power can be used to turn the electrical 

generator. The presentation for main task A encompassed background information on the 

energy market. Besides that, technical drawings and descriptions of current renewable energy 
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generation systems based on turning parts, such as wind turbines and hydroelectric power 

plants were presented.  

Participants in the design thinking condition were reminded during the task to apply the 

process learned and received additional videos of the presented solutions, which served as an 

input for the observation phase. As with the pre-task, the videos were summarized and the text 

was given to participants in both conditions. After 30 minutes, an experimenter collected the 

sheets on which the final concepts were noted.  

For main task B, participants were asked to develop five services or business models based on 

smart meter’s internet connection that energy companies could offer to private customers or 

households. The procedure for main task B was comparable to that for main task A. In the 

design thinking condition, videos were presented showing the job of a traditional meter reader 

and a man measuring electricity consumption in a household based on two electronic devices.  

Measurement 

Finally, each participant in both conditions individually filled out a questionnaire about their 

perception of the teamwork, their prior experiences and knowledge as well as personal 

demographics. In turn, subjects were thanked for participating, debriefed and handed out a 

voucher. The following table summarizes the experimental procedure and its two conditions.  
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Table 4.1 Experimental Procedure 

Duration Design Thinking Condition Control Condition 

10 min. 

Introduction:  
- overview of the experimental setup 

- explanation of basic rules (e.g. cell phones needed to be switched off) 
- self introduction of participants 

5 min. Presentation of pre-task 

15 min. 
Presentation about the design thinking 
process by trained consultant 

Pre-task: participants were spatially divided 
according to the subgroup to which they 
were assigned, received no rope and no 
tennis ball and were not guided by external 
consultant 

30 min. 

Pre-task: participants were spatially divided 
into the subgroups to which they were 
assigned, received a tennis ball and a rope, 
were guided by consultant who explained how 
to apply the design thinking process to the 
pre-task 

10 min. Feedback 

5 min. Break 

10 min. 
Presentation of main task A including videos 
& pictures, transcribed texts and technical 
drawings of current solutions 

Presentation of main task A including 
transcribed texts and technical drawings of 
current solutions 

30 min. 
Performing main task A: subgroups were 
informed about time left (after 15, 20 and 25 
minutes) and reminded to apply the process 

Performing main task A: subgroups were 
informed about time left (after 15, 20 and 
25 minutes) 

5 min. Break 

10 min. Presentation of main task B including videos 
Presentation of main task B without videos 
(but transcribed text) 

30 min. 
Performing main task B: subgroups were 
informed about time left (after 15, 20 and 25 
minutes) and reminded to apply the process 

Performing main task B; subgroups were 
informed about time left (after 15, 20 and 
25 minutes) 

10 min. Measurement: Completion of questionnaire 

5 min. Handout of vouchers and debriefing 
 

Measures 

Design Thinking 

Design thinking is assessed on a binary scale with 1 for the design thinking condition and 0 

for the control condition. 

Teamwork & Prior Design Thinking Experience 

Internal communication encompasses both communication openness (adapted from Hirst and 

Mann, 2004) and communication frequency (adapted from Hoegl and Wagner, 2005). 

Exploitation of external sources captures the degree to which information from external 

sources was searched and processed (based on work by Narver et al., 2004). Group cohesion 
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is based on the literature on work group integration and work group involvement (Rousseau et 

al., 2008; Hobman et al., 2004). Shared solution understanding is based on Hirst and Mann’s 

(2004) “clarity of objectives” and captures the degree of clarity concerning suggested ideas 

among team members. The two items of prior design thinking experience reflect the extent to 

which participants were knowledgeable and familiar with the design thinking process prior to 

the experiment (Hirschman and Solomon, 1984). 

Idea Quality  

The concepts developed during the experiment were transcribed and randomized. Afterwards, 

two condition-blind raters, who had gained experience on innovation while working for a 

university-affiliated service consultancy, rated the concepts. The idea quality dimensions were 

evaluated based on the method and scales developed by Dean et al. (2006).  

The process was as follows. At first, raters were informed about the experimental setting and 

the tasks participants had to solve. They also received the information that was provided to 

subjects during the experiment. Notably, raters were not informed about the purpose of the 

experimental study and the conditions. Subsequently, raters were introduced to the rating 

scales based on examples provided by Dean et al. (2006). As suggested by the authors, the 

concepts from the pre-task were in turn evaluated and the ratings discussed in order to get 

familiar with the methodology (Dean et al., 2006). More specifically, raters assigned scores 

from one to four to judge the novelty, feasibility and relevance of each concept and scores 

from one to three for the specificity of each concept. As mentioned earlier, the pre-task ratings 

were not used for the analyses, as the extraneous influence of the design thinking expert 

himself should not influence the results. Afterwards, the concepts developed during the main 

tasks were rated following the same scheme. These evaluations were done by the experts 

individually. However, the ratings for the first two concepts of each main task (13.3% of all 
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concepts from the main tasks) were discussed between raters after having evaluated them 

independently. This intermediate step should assure that both experts had the same 

understanding of the quality dimensions according to the respective task and set of concepts. 

After all of the concepts were evaluated, raters discussed discrepancies of two or more points 

on the scales and solved the discrepancies if possible. 

Analyses and Results 

The Impact of Design Thinking on Teamwork (Analysis Stage 1: Participant Level) 

The analyses of this study are based on two units of analysis. For assessing the impact of 

design thinking on teamwork, the unit of analysis is the participant (n1= 30). The impact of 

design thinking on the teamwork variables was assessed based on partial least squares 

structural equation modeling using SmartPLS 2.0 (Ringle et al., 2005). Given the small 

sample size partial least squares structural equation modeling (PLS-SEM) better suited our 

objectives than covariance-based approaches (Reinartz et al., 2009). Besides that, the 

methodology allowed us to control for the influence of participants’ prior design thinking 

experience, which we linked to all teamwork variables in the structural model.  

Moreover, the methodology enabled us to examine inner relationship between the teamwork 

variables, which the authors from whom we adopted our preliminary framework already 

mentioned (Sivasubramaniam et al., 2012). Accordingly, we assessed whether the impact of 

design thinking on group cohesion is driven by internal communication and exploitation of 

external sources and whether group cohesion in turn influences shared solution understanding. 

Before testing the structural model, the adequacy of the measurement models was tested. The 

teamwork variables were operationalized as latent variables with multiple items as described 

in the measures section above. Scale reliability was assessed based on item loadings. All 

loadings exceeded .5, which suggests sufficient reliability. Convergent validity was assessed 
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by examining the average variance extracted (AVE) values. All AVE values were above the 

threshold level of .5, which suggests convergent validity (Fornell and Larcker, 1981). In 

addition, composite reliability (CR) indicators were considered in order to assess internal 

consistency. The CR values range from .79 to .98 and thus are all greater than the 

recommended minimum of .7 (Fornell and Larcker, 1981), which is in support for the internal 

consistency of the measures. A summary of these results is attached in the appendix to this 

chapter. 

In order to assess discriminant validity, it was checked whether the square root of each 

construct´s AVE value exceeded all correlations of the respective constructs with the other 

latent variables (Fornell and Larcker, 1981; Wetzels et al., 2009). All square roots satisfied 

this criteria, as Table 4.2 demonstrates.  

Table 4.2 Latent Variable Correlations – Analysis Stage 1 

Constructs 1 2 3 4 5 

1 Design Thinking n/a
a
         

2 Exploitation of External Sources .28 .75       

3 Internal Communication .61 .52 .83     

4 Group Cohesion .20 .43 .51 .81   

5 Shared Solution Understanding .02 .68 .44 .65 .76 

Mean .50 4.62 6.18 6.04 5.28 

Standard Deviation .50 1.03 .68 .63 .87 

AVE n/a .57 .69 .65 .57 

CR n/a .87 .90 .93 .79
 

a 
The square root of the average variance extracted (AVE) is on the diagonal.   

 

Shedding more light on the model fit, we first assessed the variance explained in internal 

communication (40.8%), exploitation of external sources (14.9%), group cohesion (33.8%) 

and shared solution understanding (44.4%). The values indicated medium to large effect sizes 

(Cohen, 1988). Moreover, we applied the R²-based global goodness-of-fit (GoF) equation 

suggested by Tenenhaus et al (2005), resulting in a GoF- index of .48, which is above the 

recommended threshold level of .35.  
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In turn, we assessed the path coefficients and t-values in SmartPLS 2.0 (Ringle et al. 2005) 

using the bootstrapping option with 500 samples (Chin, 1998). The results revealed that 

design thinking significantly drives internal communication (β= .63, p < .01), thus pointing in 

the expected direction.. Moreover, design thinking has a direct positive effect on exploitation 

of external sources (β= .31, p < .05).  

Against our expectations, there was no direct effect of design thinking on group cohesion (β= 

-.12, p > .10) and shared solution understanding (β= -.09, p > .10). However, the results 

revealed that internal communication has a positive influence on group cohesion (β= .49, p < 

.01) and group cohesion in turn positively influences shared solution understanding (β= .63, p 

< .01). Notably, exploitation of external sources had no influence on group cohesion (β= .17, 

p > .10).  

The Impact of Design Thinking on Idea Quality (Analysis Stage 2: Idea Level) 

In order to assess the impact of design thinking on idea quality, the idea ratings described 

above are used. Thus, the major entity in this analysis stage is the idea (n2= 60). Before 

conducting the actual analysis, inter-rater reliability for idea quality was assessed based on 

Pearson´s r. In particular, the ratings for all quality dimensions were aggregated per rater and 

the two sets of ideas and then correlated using SPSS 20.0 (IBM Corp., 2011). The overall 

agreement of raters was r = .75. Given the high correlation, the scores assigned by the raters 

were averaged for each idea and item.  

In order to test the impact of design thinking on idea quality we again used SmartPLS 2.0 

(Ringle et al., 2005) and linked design thinking to each quality dimension. The quality 

dimensions were operationalized as latent variables with single items. The descriptive 

statistics are provided in the correlation matrix below (Table 4.3).   
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Table 4.3 Latent Variable Correlations - Analysis Stage 2 
 

Constructs 1 2 3 4 5  

1 Design Thinking n/a
a
         

 

2 Novelty .32 n/a        

3 Feasibility -.14 -.08 n/a      

4 Relevance .28 .14 -.01 n/a    

5 Specificity .23 .25 .09 .34 n/a  

Mean .50 2.83 3.11 3.58 2.42  

Standard Deviation .50 .81 .55 .75 .65  

AVE n/a n/a n/a n/a n/a  

CR n/a n/a n/a n/a n/a  

a
 The square root of the average variance extracted (AVE) is on the diagonal   

 

Given the single item scales, adequacy of the measurement model could not be tested.  

Focusing on the model fit, the variances explained in novelty (10.3%), feasibility (1.9%), 

relevance (7.9%) and specificity (5.5%) suggest small to medium effect sizes (Cohen, 1988).  

The path coefficients and t-values were calculated in SmartPLS 2.0 (Ringle et al., 2005) using 

the bootstrapping option with 500 samples as suggested by Chin (1998). In line with our 

expectations, the results revealed that design thinking has a significant positive influence on 

novelty (β= .32, p < .01), relevance (β= .28, p < .01) and specificity (β= .23, p < .05). 

However, the results showed that design thinking does not enhance feasibility (β= -.14, p > 

.10).  The aforementioned results are summarized below. 
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Table 4.4 Summary of Tested Influences and Results   

Tested Influences in Analysis Stage 1 ß-Coefficient 

Design Thinking → Exploitation of External Sources .31** 

Design Thinking → Internal Communication .63** 

Design Thinking → Group Cohesion -.12 

Design Thinking → Shared Solution Understanding -.09 

Internal Communication → Group Cohesion .49* 

Exploitation of External Sources → Group Cohesion .17 

Group Cohesion → Shared Solution Understanding .63** 

Tested Influences in Analysis Stage 2 ß-Coefficient 

Design Thinking → Novelty .32** 

Design Thinking → Feasibility -.14 

Design Thinking → Relevance .28** 

Design Thinking → Specificity .23* 

** p ≤ .01; * p ≤ .05 (all effects one-sided)   

 

Post-Hoc Analysis: The Impact of Teamwork on Idea Quality 

As we gathered data concerning the teamwork from participants and data concerning idea 

quality from external raters, we needed to aggregate the data for teamwork and idea quality 

each to the group level (n3=6). Given the resulting small sample size, we were not able to 

draw inferences about single relationships between teamwork variables and idea quality 

dimensions. Yet, for the sake of completeness and in order to explore the general relationship 

between those design thinking outcomes, a post-hoc analysis was conducted. In essence, we 

averaged the values for the teamwork variables and idea quality dimensions and investigated 

their relationship by calculating Kendall's tau-b correlation coefficient. The results point to a 

positive correlation between the two variables ( = .57, n3= 6, p > .10), with high levels of 

teamwork associated with higher levels of innovation idea quality. However, the results were 

not significant. 

Overview of the Effects Assessed 

The following Figure 4.2 provides a summary of the effects assessed and suggests a refined 

model of the impact of design thinking.   
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Discussion and Conclusion 

The recent literature on design thinking as an innovation front end process is based on 

anecdotal, rather than empirical investigations, with only a few exceptions (Johansson-

Sköldberg et al., 2013) and lacks a comprehensive, theoretical foundation. Study 3 addresses 

these research gaps and suggests a conceptual model of the impact of design thinking on front 

end teamwork and idea quality. In doing so, we make several important contributions to the 

emerging literature on design thinking, as will be discussion below. 
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Theoretical Implications 

The Benefits of Design Thinking for Front End Team Work  

Adding to previous, often practice-based studies on design thinking that focused 

predominantly on the process and its output, this study takes into account how teamwork 

factors are positively influenced by design thinking.  

In line with our expectations, we found a positive direct impact of design thinking on internal 

communication and exploitation of external sources. Thus, design thinking seems to not only 

strengthen the information exchange within the team, but also the degree to what information 

from outside the team is searched and processed. The assessed positive influence on internal 

communication suggests that the often-stated notion that designers and design tools help to 

span language boundaries between team members (see also Veryzer et al., 2005; Calabretta et 

al., 2008; Woodward, 2010 for related discussion), also applies to the adoption of design 

thinking in novice teams.  

Against our expectations, we did not find empirical support for the assumed direct impact of 

design thinking on group cohesion and shared solution understanding. However, our analysis 

revealed a positive influence of internal communication on group cohesion and a positive 

influence of group cohesion on shared solution understanding, which is in line with the 

findings of Sivasubramaniam et al. (2012) from which we adopted our framework. Thus, our 

findings suggest that the personal bonds within the team are not directly affected by 

implementing the design thinking process in novice teams, but rather indirectly through the 

enhanced communication among team members. Moreover, group members’ better 

understanding of proposed solutions seems to  result from stronger personal relationships 

among team members rather than the use of idea prototypes as expected based on extant case 

studies (e.g. Brown, 2008).    
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The Benefits of Design Thinking for Idea Quality 

Study 3 advances design thinking research by assessing the impact of the process on four 

distinct rather than one aggregated dimension of idea quality(Wattanasupachoke, 2012; Seidel 

and Fixson, 2013). In particular, these findings demonstrate that the implementation of design 

thinking yields more novel ideas, which confirms the results of prior studies 

(Wattanusapachoke, 2012; Seidel and Fixson, 2013). In addition, our results indicate that 

novice teams using design thinking develop more relevant and more specific ideas than teams 

which do not use this process. Given the present interpretation of idea relevance, as the degree 

to which the idea applies to a certain problem (adapted from Dean et al., 2006), the enhanced 

relevance supports the conception of design thinking as a problem solving process (Kimbell, 

2011). Besides this, higher degrees of specificity in design thinking groups underline our 

notion that the process provides a more complete picture of the implications of the ideas. This 

finding provides some initial support for the assumption that design thinking encourages team 

members to assess cause-and-effect relationships of the developed idea that would otherwise 

remain uncovered (see Brown and Wyatt, 2010 for related discussion).  

In contrast to our expectations and against the opinion of design thinking pioneers, the results 

did not support that design thinking leads to more feasible ideas. This result may be traced 

back to a rivalry between the constraints of a project. In particular, Brown (2009) argues that 

design thinking encourages team members to balance what is desirable from a user 

perspective with what is economically viable and technically feasible. However, Brown 

(2009) also mentions that not all of these three aspects are equally important in all projects. 

Building up on this perspective, the present results may mirror that the selected tasks have 

shifted participants’ attention towards the desirability from a user perspective - as reflected by 

the enhanced idea relevance - while partially neglecting which suggested solutions are 

actually viable or feasible.  
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The Impact of Front End Teamwork on Idea Quality 

Finally, our results point to a positive relationship between front end teamwork and idea 

quality. However, the results were not significant, which may be traced back to the small 

number of observations in this analysis stage. Nevertheless, the positive direction of the 

analyzed relationship somewhat confirms the findings of previous work that assessed 

comparable impacts of group variables on performance outcomes (e.g. Hülsheger et al., 2009; 

Sivasubramaniam et al., 2012). Thus, it seems conceivable that an analysis based on a larger 

dataset may reveal that the improvement in teamwork, derived from an application of the 

design thinking process, is actually a substantial driver of the enhanced idea qualities. 

Managerial Implications 

Study 3 provides managers who seek to implement design thinking within their front end 

activities with empirical support in order to justify their efforts. In particular, our findings 

demonstrate that the design thinking process can be a useful tool to trigger internal team 

communication and enhance information gathering and processing from external sources. 

These factors are important aspects for managers in order to strengthen the personal 

relationships among team members, increase team members’ understanding of proposed 

solutions and enrich the ideation process with external information from various stakeholders. 

In turn, teams applying the design thinking process are able to develop more original, 

problem-centered and specific innovation concepts. Taken together, the design thinking 

process offers managers a structured approach to achieve both an enhanced teamwork and a 

higher quality innovation output.  

Moreover, our experimental procedure, which we derived from the literature (cf Martin, 2011; 

Ungaretti et al., 2009), provides managers with a blueprint for successfully implementing the 

design thinking process among novice teams. In particular, three steps can be judged as being 
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useful triggers for implementing the process. At first, team members are informed about the 

design thinking phases via presentations. Second, the group applies the process to an abstract 

task, which enables team members to understand the basic concept and its benefits. This step 

should be supervised by a trained expert in order to assure that the concept is understood and 

applied correctly. Finally, teams should adopt the process to specific innovation tasks they are 

confronted with in their business.   

Focusing on the coaching aspect in our experiment, the results underline that offering design 

thinking presentations and workshops can be a new business opportunity for design and 

management consultancies. Managers of these companies may use our approach to develop 

their own offerings and our results in order to back up its usefulness.   

Limitations and Suggestions for Further Research 

Despite contributing to the design thinking discourse, this study is not without limitations that 

might be addressed by further research. First, given the exploratory nature of the study, we 

only used a small number of teams in the experimental design. A greater sample power may 

offer more insights into the relationships within the model, such as that between teamwork 

and idea quality. Second, although our laboratory experiment enabled us to control for certain 

extraneous influences while using realistic tasks, it did not allow us to differentiate which 

design thinking steps drove the dependent variables most. Thus, further research may use 

components of the process in parallel or compare different approaches in order to shed more 

light on their effectiveness. Finally, our experiment allowed for design thinking to be 

implemented only for a very short period of time. However, authors have already indicated 

that the capabilities to use the process (Sato, 2009) and its phases (Sutton and Hargadon, 

1996) increase with experience. Thus, a more longitudinal study may shed more light on how 

design thinking effectiveness increases over time.  
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Appendix - Constructs 

Construct Loading AVE CR 

Internal Communication   .69 .90 

(7-point scale: 1= “strongly disagree”, 7= “strongly agree”)       

  Team members could express their views openly. .68     

  Ideas were openly evaluated by team members. .88     

  Between the members of our team, communication was frequent. .90     

  There was an ongoing discussion within our team. .85     
          

Exploitation of External Sources   .57 .87 

(7-point scale: 1= “strongly disagree”, 7= “strongly agree”)       

  We tried to discover customer needs of which they are unaware. .78     

  We incorporated solutions to unarticulated customer needs in our ideas. .88     

  We brainstormed on how customers use our products and services. .85     

  
We searched for opportunities in areas where customers have a difficult time 
expressing their needs. .69     

  
We tried to gain insights into what users in the current market will need in the 
future. .53     

        

Group Cohesion   .65 .93 

(7-point scale: 1= “strongly disagree”, 7= “strongly agree”)       

  I had good relationships with my team members. .85     

  There was closeness between my team members and me. .85     

  I got support from my team members.  .90     

  I felt isolated from the team. (r)  .78     

  People in the team listened to what I said. .57     

  My judgment was respected by members of the team. .75     

  Team members made me feel a part of decisions. .88     
          

Shared Solution Understanding   .57 .79 

(7-point scale: 1= “strongly disagree, 7= “strongly agree”)       

  
Team members had a clear understanding of suggested ideas within the 
team. .88     

  Suggested solutions were understood by all team members in detail.  .66     

  There was a lack of clarity concerning suggested ideas. (r)  .64     
          

Prior Design Thinking Experience   .98 .98 

Prior to this experiment, design thinking processes were…       

  7-point scale: 1= “known to me”, 7 = “not known to me” (r)  .99     

  7-point scale: 1= “familiar to me”, 7= “not familiar to me (r)  .99     
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CHAPTER 5. CONCLUSION 
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Synopsis 

This dissertation was motivated by the observation that firms have become increasingly 

interested in deciphering the DNA of design-oriented companies and have started to apply 

design processes, principles and tools to various innovation contexts (e.g. Brown, 2009; 

Martin, 2009). In recent years, design has evolved from a product-centered discipline 

dominated by designers to a broader concept that includes organizational dimensions 

(Beckman and Barry, 2007; Brown, 2009; Cooper et al., 2010). Yet, outcome-based design 

research is highly fragmented and discourses have predominantly taken place within literature 

streams, although it has already been suggested that cross-fertilization may provide a more 

holistic picture of the design success phenomena (Ravasi and Stigliani, 2012). By taking a 

glance beyond the borders of the different fields, the present dissertation aimed at providing a 

better understanding of design orientation of firms and design thinking as a process for 

innovation’s fuzzy front end. In order to reach this goal, three studies were carried out.  

Study 1. A Systematic Review of Research on Design Success: Synthesizing Design 

Perspectives, Responses and Returns 

In study 1, we systematically reviewed the outcome-based literature on design across three 

distinct research streams in order to synthesize the various perspectives on design success.  

First, we developed a conceptual framework that demonstrates how design impacts people, 

organizations and stock markets, in which contexts these influences have been assessed and 

how the impact of design has been measured. In doing so, we have contributed to the 

outcome-based literature on design by providing a more integrative perspective on design 

success. In particular, we have demonstrated that the design management literature focuses on 

the influence of organizational design emphasis and excellence on financial results, whereas 

the emerging research on design thinking investigates the impact of new design approaches 
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and applications on non-financial results. Besides this, we have shown that the traditional 

design research, which takes a design output perspective, has not yet begun to explore 

intangible design outputs, but continues to carry out studies at the customer-product interface. 

By comparing these literature streams, we have also developed a more holistic understanding 

of the theoretical considerations and empirical findings within the literature streams, which 

build the foundation for developing the frameworks in the subsequent two studies. 

Second, we have opened new avenues for further research by uncovering and highlighting 

white spots within and across literature streams that might be worth addressing by further 

research. For instance, the review uncovered a lack of a managerial framework within the 

design management literature, which the second study sought to address. Moreover, the 

emerging literature on design thinking turned out to be mainly based on anecdotal evidence 

rather than theoretical foundations and empirical investigations. Therefore, the third study 

addressed this latter issue.  

Study 2. Design Orientation of Firms: Conceptualization and Empirical Investigation of its 

Antecedents and Innovation Outcomes 

In study 2, we focused on design orientation on a firm level and selected an innovation 

management benchmarking database, which allowed us to investigate the antecedents and 

outcomes of such an orientation.  

First, we conceptualized design orientation against the backdrop of previous descriptions and 

definitions of the phenomena (cf. Beverland and Farrelly, 2007; Calabretta et al., 2008; Hart 

et al., 1989; Kotler and Rath, 1984; Moultrie and Livesey, 2014; Venkatesh et al., 2012). 

Most notably, we encompassed the cultural and processual dimensions, highlighted within the 

design thinking literature, in our conceptualization. Hence, we have extended previous 
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investigations in the innovation and design management literature, by adopting a more recent, 

broader perspective of design orientation, which transcends organizations.  

Second, we adopted an established innovation management framework and developed 

rationales that explain the antecedents of design orientation. Moreoever, we have been the 

first to offer empirical insights on the drivers of design orientation. In particular, we have 

found that top management attitude toward innovation, the profound implementation of an 

innovation strategy, organizational involvement during the innovation process, and 

formalization of the innovation process enable design orientation, while - unexpectedly – a 

favorable attitude of employee to innovation does not. Moreover, our findings suggest that 

collaboration with external innovation partners seems to deflect from a thorough 

implementation of firm-internal innovation activities (i.e., innovation strategy implementation 

and organizational innovation involvement) since their positive impact on design orientation 

is weakened in case of extensive involvement of external partners. 

Third, we inspected the influence of design orientation on three innovation outcomes and 

extended prior investigations by assessing their interconnectedness as well as potential 

contingency effects on these outcomes. In particular, our findings demonstrate that the 

influence of design orientation on financial innovation returns is partially mediated by the 

effectiveness and efficiency of a firm’s innovation process. In contrast to prevailing theory, 

the influence of design orientation on innovation process effectiveness and efficiency 

increases if companies focus on radical rather than incremental innovation projects. At the 

same time, design orientation has appeared to have a greater influence on process efficiency if 

the company dominantly engages in product (rather than service) related innovations.   
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Study 3. Design Thinking during the Fuzzy Front End: An Exploration of the Impact of 

Design Thinking on Teamwork and Idea Quality 

In study 3, we turned to the team level and explored the impact of design thinking as an 

innovation front end process. Hence, we recruited non-design students from a European 

university and put them together to resemble innovation teams in order to study how the 

application of the design thinking process influences their teamwork and the quality of their 

innovation output respectively.  

First, we explored the impact of design thinking through the lens of an innovation team 

framework. In doing so, we extended prior studies on design thinking, which focused 

predominantly on the process and its outputs. In particular, we found that design thinking 

enhances communication among team members and the exploitation of external sources. The 

first finding indicates that the often-stated notion about designers and design processes to 

span language boundaries between team members (e.g. Calabretta et al., 2008; Veryzer and 

Borja de Mozota, 2005; Woodward, 2010), also applies to design thinking when being applied 

by novice teams. An enhanced exploitation of external sources confirms conjectures in line 

with prior studies (e.g. Beckman and Barry, 2007), that design thinking yields insights which 

might be overseen based on more traditional research approaches. Furthermore, we found a 

positive influence of internal communication on group cohesion and a positive influence of 

group cohesion on shared solution understanding, which is in line with the findings of 

Sivasubramaniam et al. (2012) from which we adopted our framework.  

Second, we inspected four dimensions of innovation output quality, whereas prior 

investigations used only one (Seidel and Fixson, 2013; Wattanasupachoke, 2012). In 

particular, we found that design thinking does not only enhance the innovation outputs’ 

novelty, which is in line with prior investigations (Seidel and Fixson, 2013; 

Wattanasupachoke, 2012), but also its relevance and specificity. Yet, against our expectations, 
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design thinking does not improve the innovation output in terms of its feasibility. 

Nevertheless, the findings provide initial empirical support for the assumption that design 

thinking is a valuable trigger for early innovation outputs.  

Finally, our results indicate an overall positive influence of teamwork on innovation output 

quality, which is in line with prevailing theory in innovation management. Yet, the data was 

not sufficient to properly examine single relationships between teamwork factors and 

innovation output dimensions, which provides avenues for further investigations.  

The following table provides an overview of the key findings. 

Table 5.1 Overview of the Key Findings per Study 

Study Key Findings 

Study 1  Design as part of an organization or output can be a valuable driver of people´s design-
led responses, organizational performances and shareholder returns.  

 The impact of designers, design processes and design outputs has been quantitatively 
assessed in numerous ways and across various industries. 

 The extant studies on design success within a literature stream (i.e. design 
management, design thinking or design output) have predominantly focused on the 
same design outcome categories. 

 The established, empirically-based design management literature could benefit from the 
theoretical considerations of the emerging design thinking literature. 

 
Study 2  A firm´s design orientation requires managers with a positive attitude toward innovation, 

an extensively implemented innovation strategy, broad organizational involvement, and 
greater formalization of the innovation process.  

 The involvement of external partners in innovation contexts weakens the impact of an 
extensively implemented innovation strategy and a broad organizational involvement on 
design orientation. 

 Design oriented companies benefit from improved innovation process efficiency and 
effectiveness and, ultimately, greater financial innovation returns. 

 Employing design processes, principles, and tools drives innovation performance, 
especially in firms that focus on radical rather than incremental innovations and it also 
appears more suitable for product rather than non-product innovations. 

 

Study 3  Design thinking presentations and workshops can help novice teams to adopt 
observation, brainstorming and idea prototyping steps during the fuzzy front end.    

 The design thinking process appears to enhance teams’ internal communication and 
their exploitation of external sources, while in turn internal communication drives group 
cohesion and ultimately group cohesion drives team members´ shared solution 
understanding.  

 Idea novelty, relevance and specificity are positively influenced by the design thinking 
process, while idea feasibility is not. 
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Implications for Managers, Academia and Policy Makers 

The three studies yield manifold managerial implications, each of which have been 

highlighted earlier. Nevertheless, we would like to make six concluding remarks on how to 

foster the widespread use of design processes, principles and tools on a corporate as well as 

on a project level in order to spur innovation. 

First, managers should develop a positive attitude toward innovation, implement a profound 

innovation strategy, involve the organization in innovation processes and formalize the 

innovation process in order to enable design to transcend the organization and in turn benefit 

from an enhanced innovation performance. In this context, special attention should be paid to 

its embeddedness in the firm’s overall open innovation strategy, as high degrees of external 

collaboration may hinder a company from becoming design orientated, because it may deflect 

the focus from design and onto a broad set of collaborators. 

Second, managers who seek to improve teamwork and innovation output quality during the 

fuzzy front end of innovation projects, should implement the design thinking process within 

teams based on three steps. Initially, team members should be exposed to presentations about 

the process, whereby important aspects of the phases are highlighted. In a second step, teams 

should learn to apply the process to an abstract task, in order to enable team members to 

understand and learn the basic concept. During this second step, a trained expert should guide 

the process in order to answer questions and coach the team when going through the phases. 

Finally, the team should adopt the process to its actual innovation tasks. Doing so does not 

only improve the ultimate innovation output, but also the teamwork, which further leverages 

innovation’s quality. 

Third, managers should not limit the use of design to product and incremental innovation 

projects, but instead support non-designers to apply design processes, principles and tools to a 
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variety of innovation types and outcomes. Especially radical innovation projects seem to gain 

from the widespread use of design tools and should therefore adopt them, because the value of 

the tools in foreseeing the final innovation outcome increases with the newness of the 

innovations as well as the uncertainty resulting from the unpredictable adoption of radical 

innovations within the market. 

Fourth, managers and researchers interested in evaluating the benefits of design efforts should 

focus not only on design outputs and financial returns, but also take a look within the 

organization and on non-financial results. In particular, the impact of design orientation on a 

firm level should also be assessed in terms of innovation process efficiency and effectiveness 

as both have been shown to gain from an implementation of design throughout the 

organization. On a project level, applications of design thinking within innovation front end 

processes should be evaluated in terms of teamwork, as the team’s internal communication 

and exploitation of external sources also benefit from this process.  

Fifth, scholars from business schools and other non-design related fields should consider 

adopting design processes, principles and tools in their curricula and group work sessions. 

Lectures may be enriched by success stories on new design applications and case studies may 

encourage consumer observations, brainstorming guidelines and idea prototyping tools. Doing 

so can improve students’ teamwork skills, enhance their effectiveness and efficiency when 

working on projects and ultimately improve their innovation outputs. 

Sixth, policy makers should support the widespread use of design to spur innovativeness by 

building networks that geographically and mentally blur the boundaries between design and 

other disciplines. In particular, policy makers could promote the establishment of institutions 

that initiate conferences in which practitioners present case studies on successful new design 

applications and researchers from different fields of study present their most recent findings. 
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The outcomes of these sessions may then be published and spread through trade associations 

and universities, which would further disseminate the use of design processes across 

industries and encourage further research on that topic among academia.  

Suggestions for Further Research 

Directions for future research have been discussed for each of the three studies. Yet, we 

finally take a more holistic perspective and discuss some general options for further 

investigations on design orientation and design thinking.  

Our studies have demonstrated that design transcending organizations and its application as a 

process during the fuzzy frond end of innovation projects improve innovation performance. 

Yet, we did not compare the concepts’ performances against those of other approaches. 

However, direct comparisons between the performance of design concepts and that of other 

management approaches would shed new light on the superiority of the selected method and 

in turn provide valuable implications on their usefulness. 

Another avenue for further investigations arises by shifting the perspective away from 

economic performance towards a broader set of performance indicators. In the preceding 

chapters, a substantial proportion of the success of design efforts was explained by the notion 

that design enables companies or project teams to review new product concepts (tangible and 

intangible) from various perspectives (e.g. Borja de Mozota, 2003; Brown, 2009; Calabretta et 

al., 2008; Woodward, 2010). Against the backdrop of this notion, design-oriented companies 

and teams applying design thinking are likely to consider various stakeholder groups when 

assessing new concepts. In this light, further research might, for instance, examine whether 

design-oriented firms act more environmental or social responsibly than other firms.  

Finally, it might be of interest to investigate design orientation and design thinking in non-

business contexts. In fact, universities as well as primary and secondary schools have started 
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to explore design thinking as part of their curricula. In addition, the design and innovation 

consultancy IDEO has recently launched a design thinking toolkit for educators. Given these 

developments, future research might want to investigate how design processes could be 

applied within educational institutions and in turn lead to a better learning environment as 

well as more innovative graduates. 

Final Thought 

Capturing and explaining design success phenomena in innovation management contexts is a 

complex and challenging task. This thesis addresses this issue by framing the overall impact 

of design and examining its drivers and innovation outcomes on a corporate as well as on a 

project level in three distinct, yet interrelated studies. The central premise of this dissertation 

is that the economic benefits of design efforts can only partially be traced back to tangible 

outputs, but rather that a substantial proportion of its success can be ascribed to the 

managerial, processual, and cultural aspects of design transcending companies and guiding 

innovation projects. Building upon theoretical considerations and empirical findings from the 

design management, design thinking and innovation management literature, this thesis seeks 

to provide a more holistic perspective on design applications and their impacts on innovation 

outcomes. In doing so, it is hoped that this dissertation contributes to a better understanding of 

the benefits of design among researchers and managers alike. To conclude with the words of 

Steve Jobs, “design is not just what it looks like and feels like, design is how it works.”  
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SUMMARY 

Companies have increasingly become interested in deciphering the DNA of design-oriented 

companies and applying design processes, principles and tools to various innovation contexts. 

Yet, the outcome-based discourse on design is highly fragmented and investigations across 

research streams have been widely neglected, although authors have already indicated that “a 

glance beyond the borders” may have the greatest potential in order to gain new insights on 

the topic. The present dissertation addresses this gap by taking a more holistic perspective 

throughout three different studies, thereby contributing to the established design management 

and the emerging design thinking literature as well as to innovation management in general.  

In the first study, we systematically review outcome-based design studies across distinct 

literature streams. In doing so, we synthesize different design perspectives, responses and 

returns highlighted within the discourses. This results in a holistic framework that 

demonstrates how design impacts people, organizations and stock markets, the contexts in 

which these influences have been assessed and how the impact of design has been measured. 

These findings provide valuable insights for researchers and managers interested in assessing 

the impact of design. Moreover, the meta perspective opens new avenues for further research 

within and across research streams. The review uncovers, for instance, which design 

outcomes were under-researched within a certain research stream and might be addressed by 

future investigations. Furthermore, the synthesis suggests enriching the explanation of design 

success originating from the established, empirically-based design management literature with 

conceptual considerations of the emerging design thinking literature. 

The second study conceptualizes design orientation as the degree to which a company adopts 

design thinking principles and applies design processes and tools throughout the innovation 

process. In turn, the antecedents and consequences of design orientation are examined. Our 
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empirical findings emphasize the importance of a positive top management attitude toward 

innovation, a profound implementation of an innovation strategy, an organizational 

involvement during the innovation process, and a formalized innovation process in order to 

enable design to transcend organizations. In turn, design-oriented companies benefit from an 

enhanced innovation effectiveness and efficiency as well as increased financial innovation 

returns. With respect to contingency effects, the results suggest that external collaboration 

deflects from a design orientation and that the impact of design orientation on innovation 

performance is stronger for companies that predominantly focus on radical rather than 

incremental as well as product rather than non-product innovation projects.  

Finally, the third study explores the usefulness of the design thinking process in a fuzzy front 

end context. Based on a laboratory experiment with non-design students, we demonstrate that 

an application of observation, brainstorming and prototyping steps enhances teamwork and 

innovation output quality respectively. In particular, the empirical results show that the 

exploitation of external sources and the internal communication among group members 

improves, if novice teams apply the design thinking process. Moreover, the results show that 

internal communication drives group cohesion and this in turn leads to a better understanding 

of shared solutions among team members. Focusing on teams’ innovation outputs, we 

demonstrate that design thinking enhances its quality in terms of innovation outputs’ novelty, 

relevance and specificity. 
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VALORIZATION OPPORTUNITIES – A EUROPEAN PERSPECTIVE 

The World Economic Forum´s Global Competitiveness Report 2014-2015 recently 

demonstrated that the economies of most European countries have reached the innovation-

driven stage, in which high wages and the associated high standard of living can only be 

sustained if businesses are able to launch new and unique offers
1
. European company leaders 

across industries seem to have recognized this need, as a recent survey conducted by the 

management consultancy Bain & Company shows. In particular, the results highlight that 

innovation ranks among managers´ fastest growing strategic priorities
2
. 

The present dissertation offers valorization opportunities that address the European economic 

and managerial need for innovation in two ways. On the one hand, the studies carried out 

provide new insights on how to foster innovation within established organizations on a 

corporate as well as on a project level. The implications of the findings for academia, 

managers and policy makers are discussed at the end of each chapter. Moreover, we provide a 

more holistic perspective on these implications within the conclusion chapter. Those new 

insights can be further spread across society via media such as weblogs or consumer 

publications, which address a broader, non-scientific audience. On the other hand, the present 

dissertation provides a blueprint for a design-driven innovation management consultancy, 

which could support companies in becoming more innovative by design applications and 

which would be based on service innovations in its own right. In this addendum, we would 

like to elaborate on this latter valorization opportunity by demonstrating how the key findings 

of each study could be transformed into distinctive new management consulting offers. 

                                        

1 Retrieved from: http://www3.weforum.org/docs/WEF_GlobalCompetitivenessReport_2014-15.pdf 
2 Retrieved from: http://www.bain.com/Images/BAIN_BRIEF_Management_Tools_%26_Trends_2013.pdf 
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To begin with, the design-driven innovation management consultancy could target managers 

via white papers, case studies or reports in which a new, holistic perspective on design 

success is communicated and the company´s unique competencies are highlighted. In 

particular, the new founded consultancy could describe the Design Success Chain, developed 

in the first study of the present dissertation, in order to demonstrate in which manifold ways 

companies across industries can benefit from cooperating with designers and implementing 

design processes, principles and tools. Having attracted potential clients, consulting offers 

could be highlighted within the publications. From a design outcome perspective, the Design 

Success Chain could be described as a management tool that assesses a company´s design 

impact in its entirety. Not only could such a tool quantify people´s design-led responses, but it 

could also track the impact of design on the organization and even the stock market. 

Consulting projects based on this tool could be used to support clients in selecting the right 

metrics (e.g. American Customer Satisfaction Index, sales, price-to-earnings ratio), taking the 

measurements (e.g. based on market data, surveys or client´s internal sources) and assessing 

the relationships among the design success steps. In the long run, clients could be supported 

in implementing the Design Success Chain as a controlling instrument that regularly monitors 

the success of design efforts along the design success stages. If a client seeks to assess its 

relative design strengths compared to its competitors, the Design Success Chain could also be 

used as a framework to benchmark the client´s design performance within a certain industry. 

Moreover, the conceptual model could be used to develop different scenarios, highlighting the 

potential impact of new design applications on stakeholders, clients´ businesses and 

shareholders. Based on the quantitative results of all these attempts, recommendations on 

where and how to improve the impact of design could be developed and should complement 

the consulting offer.  
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Shifting the perspective from design outcomes towards clients´ corporations, the design-

driven innovation management consultancy could offer business transformation projects, in 

which clients are supported in becoming more design-oriented for the sake of enhancing 

innovativeness. In particular, the firm factors identified in the second study could serve as a 

framework for the project´s execution. Following a top-down approach, the consultants 

should first address clients´ top management board and change or strengthen its attitude 

toward innovation. The innovation performance results of this study can serve as a first trigger 

to spark managements´ interest in innovation. Second, the consultants should guide the 

company in implementing an innovation strategy. The items of the innovation strategy-related 

construct used in this study provide valuable hints on how to operationalize this. Third, the 

consultants should help to diminish the boundaries between departments. While 

interdisciplinary workshops may be a good starting point to improve client employees´ 

understanding for the other disciplines, in the long run the consultancy should implement 

regular interdisciplinary meetings, in which new ideas are discussed from various 

perspectives. Finally, the design-driven innovation management consultancy should help its 

clients to implement a formal innovation process. In particular, the consultants should support 

their clients in defining roles, authorities and procedures, in order to ensure that design 

processes, principles and tools guide each step of the innovation process. If the client follows 

an open innovation strategy, the consultants should furthermore support the company in 

balancing both management approaches. One way to do that could be to demonstrate how 

design processes, principles and tools can be used together with external actors.  

On a team level, the consulting portfolio could encompass design thinking workshops that 

improve client employees´ teamwork during the fuzzy front end of the innovation process and 

their output quality respectively. Based on the results of the third study, a three step approach 

can be offered, in which the consultancy guides the clients´ employees in adopting the design 
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thinking process. First, client teams are confronted with a presentation held by a consultant 

about the basic elements of the design thinking process, namely observation, brainstorming 

and idea prototyping and testing. In doing so, clients´ employees shall learn how to “observe” 

using tools such as videos & pictures, how to conduct brainstorming sessions based on rules  

& templates and how to build prototypes using instruments such as sketches, flow charts & 

storyboards. Second, the consultants guide small teams of approximately five persons each 

through an abstract ideation task. During this task, team members shall learn to apply the 

design thinking process. Therefore, the task as well as the design thinking tools shall be 

selected by the consultancy with respect to how easily they are applicable by clients' teams. 

Finally, the consultants support the teams in adopting the design thinking process to one of 

the clients´ real issues. Further consulting opportunities arise in supporting the clients in 

identifying the relevant areas for improvement.  

Taken together, the design-driven innovation management consultancy could offer a new 

portfolio of consulting services that would help clients to track design efforts holistically and 

support them in implementing design processes, principles and tools on a corporate as well as 

on a project level. In doing so, clients are likely to benefit from a more precise basis for any 

design-related decision, enhanced innovation teamwork and an improved innovation 

performance. Given this, the consultancy outlined offers a clear differentiating factor over the 

extant design (thinking) consultancies, because it attempts to sustainably improve clients´ 

design and innovation capabilities, while the extant design consultancies predominantly aim 

to solve clients´ one-off design and innovation tasks themselves. Besides this, the established 

management consultancies have not yet tapped into design-driven innovation, which would 

differentiate the consultancy outlined in this market as well. Considering the fact that the 

innovation management consulting market in Europe is worth approximately €6 bn and is one 
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of the fastest growing of its kind,
3
 the potential competitive advantage of the design-driven 

innovation management approach points at a promising business opportunity.  

                                        

3 Estimated based on “Survey of the European Management Consultancy 2011/2012” published by faeco and 

“Facts & Figures zum Beratermarkt 2012/2013” published by BDU 
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