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Abstract 
The ñfuzzy front-endò (FFE) of innovation begins when an opportunity is first 

considered worthy of further ideation, exploration, and assessment and ends when a firm 

decides to invest in or to terminate the idea (Khurana & Rosenthal, 1998). Since such an 

early phase is often characterised as being highly uncertain and unstructured, scholars 

have suggested that uncertainty must be reduced as much as possible during the FFE to 

achieve success in innovation (Frishammar et al., 2011; Moenaert et al., 1995; Verworn, 

2009; Verworn et al., 2008). Although openness has been proposed as crucial to 

innovation success (Chesbrough, 2003; Chesbrough et al., 2006), little effort has been put 

into studying its role in reducing uncertainty in the FFE of service innovation. To address 

this gap, the current study aims to examine the effect of ñopenness competenceò within 

the FFE ï i.e., the ability of a FFE team to explore, gather and assimilate operant resources 

from external sources by means of external searches and inter-organisational partnerships 

ï on the success of service innovation. It will also identify the key dimensions of openness 

competence. 

This mixed methods study is comprised of two main phases. In the first phase, we 

interviewed 12 informants who participated in the FFE of 6 distinctive online service 

innovations. The data were analysed through a services-dominant (S-D) logic analytical 

lens. The case findings together with the extant literature were used to develop a formative 

second-order construct of openness competence, and to form a series of hypotheses 

concerning an ñopen service innovationò (OSI) model. In the second phase, a total of 122 

valid survey responses were collected and analysed using a partial least square structural 

equation modelling (PLS-SEM) technique with the aim of validating the proposed OSI 

model.  

The key findings of this study include the four dimensions of openness 

competence within the FFE, namely: searching capability, coordination capability, 

collective mind and absorptive capacity. A FFE teamôs IT capability was identified as an 

antecedent of openness competence. Further, we found that openness competence is 

positively associated with the amount of market and technical uncertainty being reduced 

during the FFE. Contrary to our expectations, the impact of openness competence on 

service innovation success is direct, rather than being mediated by the degree of 

uncertainty reduction. These findings offer several implications for research on open 

innovation and on the FFE. Additionally, by identifying the key dimensions of openness 

competence, the current study provides guidance to front-end managers as well as 

presenting new areas for future research.  
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1. Introduction 

1.1. Background of the Study ς The FFE of Service Innovation 

For the past few decades, particularly in western countries, the economic 

contributions from the service sector have surpassed those from the manufacturing sector. 

According to Ostrom et al. (2010), services generate more than 70% of the gross domestic 

product (GDP) of many of the worldôs most advanced economies. Similar trends have 

also been found in emerging Asian economies (Noland et al., 2012). In recent years, 

innovation in services has attracted much attention from academics and practitioners alike 

(Alam, 2006a). The literature on service innovation has highlighted the importance of the 

performance of activities in the early stages, or the ñfuzzy front-endò (FFE), of innovation 

to service innovation success (Alam, 2006a; Magnusson, 2009).  

In general, the FFE phase begins when an opportunity is first considered worthy 

of further ideation, exploration, and assessment and ends when a firm decides to invest in 

or to terminate the idea (Khurana & Rosenthal, 1998). The FFE of innovation is critical 

for two reasons. First, the success or failure of an innovation project often depends on a 

well-defined product/service concept, which is one of the main outcomes of the FFE 

phase (Khurana & Rosenthal, 1998; Verworn et al., 2008; Zhang & Doll, 2001). Second, 

FFE activities have the largest potential for improvements with the least amount effort, 

in comparison with activities in the later phases of innovation (Reid & De Brentani, 2004). 

In other words, the proficiency of the FFE phase contributes more to successful 

innovation than the proficiency of the project execution phase (Koen et al., 2001).  

The FFE has traditionally been characterised as being unstructured, and often 

involves high levels of market and/or technological uncertainty (Khurana & Rosenthal, 

1997; 1998). Scholars who have taken an information-processing view (Galbraith, 1974) 
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argue that uncertainty must be reduced as much as possible in the FFE (Frishammar et al., 

2011; Lievens & Moenaert, 2000; Moenaert et al., 1995; Verworn, 2009; Verworn et al., 

2008). Therefore, one of the main issues for front-end managers may be whether their 

development team has the ability to systematically reduce front-end fuzziness, or whether 

they simply leave it to be managed by chance.  

Successful front-end processes are those that have effective uncertainty reduction 

mechanisms in place (Frishammar et al., 2011). The literature has suggested two 

uncertainty reduction mechanisms: to acquire and assimilate information and knowledge 

from sources external to the firmôs boundary (Muller & Zenker, 2001; Zahay et al., 2004), 

and to co-develop with customers and innovation partners (Alam, 2006a; Kim & 

Wilemon, 2002). The ability to integrate complementary resources and competences 

between organisations enhances competitive advantage through innovation (Lusch et al., 

2007). This is consistent with the concept of ñinbound open innovationò, suggesting that 

firms can and should use external ideas (as well as internal ideas) to enhance their 

competitive advantage through innovation (Chesbrough et al., 2006). Open innovation 

proponents indicate that the exploration and acquisition of external knowledge, as well as 

cooperation with external partners allow firms to lower their R&D costs, increase their 

innovation productivity and newness, and reduce time to market (Chesbrough, 2003; 

Enkel et al., 2009; Huizingh, 2011).  

1.2. Statement of the Problem 

Although innovation in services has emerged as a strategic imperative for not only 

service but also manufacturing firms (Chesbrough, 2011), research on service innovation 

is relatively recent and under-represented in comparison to the literature on technological 

innovation within manufacturing (Drejer, 2004; Nijssen et al., 2006). In fact, until the 

early 1990s, innovation in the service sector was largely neglected (Pires et al., 2008). 
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Furthermore, although innovation in services has been regarded as important to economic 

growth in both advanced and emerging economies, service innovation in emerging Asian 

economies attracts considerably less attention from scholars (Thakur & Hale, 2013). 

According to a study by Uchupalanan (2000), the application of models and frameworks 

of service innovation formed in more economically developed countries is limited in less 

advanced economies. 

Despite the growing body of service-related research, the majority of the literature 

on innovation in services to date has either reduced it to the adoption and use of 

information and communication technologies (ICTs) (Gallouj & Savona, 2009), or treated 

services as merely a special type of product (i.e., intangible, heterogeneous, inseparable 

and perishable products) (Drejer, 2004; Lovelock & Gummesson, 2004). However, these 

two approaches have been substantially criticised in the recent years (Gallouj & Savona, 

2009; Lovelock & Gummesson, 2004). As the boundaries between goods and services 

become more blurred, an integrative approach has been suggested as being more 

promising in terms of theoretical advancement (Gallouj & Savona, 2009; Vargo & Lusch, 

2004).  

A review of the literature demonstrates the importance of the reduction of 

uncertainty in the early stages of the innovation process to innovation success 

(Frishammar et al., 2011; Lievens & Moenaert, 2000; Moenaert et al., 1995; Verworn, 

2009; Verworn et al., 2008). However, the majority of prior attempts emphasises on the 

FFE phase of new product development (NPD) (e.g., de Brentani & Reid, 2012; Khurana 

& Rosenthal, 1997; 1998; Verworn, 2009; Verworn et al., 2008). Considerably fewer 

studies (e.g., Alam, 2006a; Magnusson, 2009; Ozer, 2007) have addressed the issue in a 

service context.  
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Even though proponents of open innovation have been promoting a more open 

approach to innovation (Chesbrough & Crowther, 2006; Chesbrough, 2003; Chesbrough 

et al., 2006; Laursen & Salter, 2006; Lichtenthaler, 2009b; Von Hippel & Von Krogh, 

2006), there are several disadvantages of opening up the innovation process, such as a 

loss of knowledge, high coordination costs, (Enkel et al., 2009) and the disclosure of a 

corporate crown jewel (Rivette & Kline, 2000). Several empirical studies have even found 

negative impacts of openness on innovation performance (e.g., Knudsen & Mortensen, 

2011; Mention, 2011). One explanation for the conflicting results could be that prior 

research has studied the innovation process as a whole instead of separating it into 

distinctive phases. The current study argues that the strategic use of openness in the FFE 

might have more impact than in the later stages of the innovation process.  

To our knowledge, apart from a few exceptions (e.g., Alam, 2006a; Magnusson, 

2009), empirical studies that have focused on opening up the FFE phase are yet limited. 

We are not aware of research that has taken a services-dominant (S-D) logic integrative 

approach to examine openness competence within the FFE, or that has considered the 

impact of openness on service innovation success through front-end uncertainty reduction. 

In addition, due to the lack of attention on service innovation in a less economically 

developed context, research that applies the current knowledge generated in more 

advanced countries to a developing country (e.g., Thailand) could prove to be a fruitful 

one. To address these gaps, the current study focuses on óopenness competenceô within 

the FFE ï i.e., the ability of a front-end team to explore, gather and assimilate operant 

resources from external sources by means of external knowledge searches and inter-

organisational partnerships ï and argues that it is critical that participants in the FFE 

should possess openness competence within the FFE in order to successfully execute open 

innovation activities in the early stages of service innovation. The effective execution of 
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openness activities can lead to successful uncertainty reduction during the FFE, which in 

turn influences the overall performance of the innovation process. 

1.3. Research Objectives and Questions 

The current research addresses openness in the FFE phase of service innovation. 

The main objectives of this study are twofold. The first objective is to identify and verify 

the key dimensions of openness competence within the FFE of service innovation. The 

second objective is to address the impact of openness competence on service innovation 

success through early uncertainty reduction. The research questions below reflect these 

two objectives:  

RQ1: What are the key dimensions of openness competence within the FFE of service 

innovation? 

RQ2: Does openness competence within the FFE contribute to service innovation 

success?  

RQ3: If yes, does openness competence contribute to service innovation success 

through the degree of market and technical uncertainty reduction during the FFE phase? 

1.4. Research Context 

The data collection for this study was undertaken in Thailand. Thailand is an 

emerging economy and is considered the second largest economy in the Association of 

Southeast Asian Nations (ASEAN) (ADB, 2015). The services sector plays a substantial 

part in the Thai economy, accounting for nearly half (i.e., 48.1%) of its national gross 

domestic product (GDP) (BOT, 2014). In terms of employment, Thailandôs service sector 

has been the primary source of new job creation in recent years. While the employment 

share of services has continuously increased from around 20% in 1980 to around 40% in 

2010 (Park & Shin, 2012), the service sectorôs share of GDP however has not changed 
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much and has even decreased recently (see Figure 1.1). This trend implies that there are 

still opportunities for further enhancements in the service sector, which should be 

exploited in order to move Thai economy forward. An investigation into how to improve 

the innovation process in Thai service firms could therefore make a significant 

contribution towards this matter. 

 

Figure 1.1: Employment and GDP shares of Thailandôs service sector (source: Park and 

Shin (2012)) 

1.5. Overview of Methodology 

In the present study, the researcher holds the philosophical worldview of 

pragmatism. This is because, rather than being concerned with choosing between 

qualitative and quantitative methods, pragmatism emphasises the practicality of the 

research findings and research problems, and the use of all tools available to inform the 

problem of interest (Creswell & Plano Clark, 2011). Consequently, we implemented a 

sequential exploratory design study with two main data collection and analysis phases. 

To address the first research question (RQ1), an inductive multiple case study was 

performed. The case study involved a total of 6 distinctive online service innovation 

projects aiming to market in Thailand. The intention was to unearth key dimensions of 

the FFE teamsô openness competence and to explore how openness competence 
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contributes to innovation success. In the second inductive phase, we conducted a 

confirmatory large-scale survey aiming to answer the other two research questions (RQ2 

and RQ3). Self-administered questionnaires were used to gather the information from 

project managers in Thai IT service providers. A second-generation multivariate 

technique called ñpartial least square structural equation modellingò (PLS-SEM) (Hair et 

al., 2014) was used to analyse the survey data. The main reason for collecting qualitative 

data in the first phase was that, to our knowledge, there were no existing instruments 

measuring openness competence within the FFE. 

1.6. Expected Contributions 

This research project studies the FFE phase of IT-based service innovation 

projects in Thai firms with an expectation of making several contributions to the literature:  

¶ Firstly, the current research aims to make a contribution to service innovation 

literature by applying theories and frameworks developed in more advanced 

economies to a less economically developed context ï i.e., Thailand. More 

specifically, knowledge about any similarities and differences that might be 

discovered from this study could be beneficial to the current body of knowledge.  

¶ Secondly, the answer to the first research question (RQ1) is expected to make a 

contribution to the literature on open innovation (Chesbrough, 2003; Chesbrough et 

al., 2006) by identifying the core components of openness competence within the FFE. 

We also intend to verify the emergent components with quantitative data in order to 

enhance the generalisability of the findings.  

¶ Finally, answering both RQ2 and RQ3 could benefit the literature on the FFE of 

innovation since it emphasises the impact of openness competence in the FFE on 

innovation performance. Specifically, we try to explain how an innovation team might 

be able to effectively reduce front-end fuzziness, which in turn influences project 
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success, by simply being more open to the outside early in the process. In addition, as 

the context of this research is in Thailand ï i.e., an Asian developing country ï, if the 

anticipated outcomes were to be found, they would provide empirical support for open 

innovation proponentsô claims of the universality of the concept. 

In terms of managerial practices, we aim to make contributions in two main areas. 

¶ Firstly, the findings of this study will be of interest to managers in service 

organisations who want to compete more effectively in the marketplace through 

innovation. The expected findings would encourage managers to reduce the 

uncertainties associated with front-end activities through openness. Managers are 

recommended to nurture a collaborative culture among stakeholders in the FFE phase 

and encourage their team to search widely and broadly for new ideas. 

¶ Secondly, identifying the core dimensions of openness competence within the FFE is 

expected to have crucial practical implications. By focusing managerial attention on 

the proposed dimensions, the successful promotion of both openness to ideas, 

knowledge and expertise lying outside of the firm as well as organisational learning 

and knowledge sharing within the firm could be achieved. 

1.7. Outline of the Thesis 

Following this introductory chapter, the second chapter reviews the literature on 

related topics (i.e., service innovation, the FFE, IT/IS development, the information-

processing theory and open innovation). Based upon prior works pertaining to the themes 

covered in this study, an initial conceptual model, which helped to frame the current study, 

is demonstrated. 

The third chapter explains the philosophical worldview that was adopted. The 

reasoning behind the decision to adopt a mixed methods design is also provided. This is 
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followed by a brief description of design decisions regarding the data collection and 

analysis of the two phases of the present study.  

The fourth chapter involves interview data gathered from the multiple case study 

of Thai online service innovation projects. The within-case analysis of all cases is 

presented first, then the cross-case analysis. Next, we discuss the findings which results 

in a total of 7 propositions and an initial ñopen service innovationò (OSI) model. The 

propositions and the model were the foundation of the research hypotheses formed in the 

fifth chapter. 

In addition to hypothesis formation, the fifth chapter provides the measurement 

instruments employed to collect data in the second quantitative phase. All of the 

instruments were gathered from prior works in the relevant fields. Then, the descriptive 

data concerning key characteristics of the respondents are presented. Finally, we present 

the PLS-SEM analysis that leads to hypothesis testing results.  

The sixth chapter summarises the key findings. These are discussed and compared 

with existing knowledge on the relevant topics.  

The seventh chapter concludes the whole thesis. We try to answer the research 

questions and integrate the research objectives. Additionally, contributions to research, 

and implications for managers are offered. Finally, suggestions on both the limitations 

and directions for future research are provided.  
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2. Literature Review 

2.1. Introduction 

The main purpose of this thesis is to understand openness competence within the 

FFE phase of service innovation projects and to examine its impact on overall project 

success. Since the FFE often involves high levels of uncertainty, we propose that 

openness should be used to mitigate front-end uncertainty which, in turn influences 

innovation performance. Therefore, the present research prominently rests upon the 

foundations of four broad areas of study ï service innovation, the FFE of innovation, IS 

development process, an information-processing theory and open innovation. In this 

chapter, prior works that have been done in each area and other areas relating to them are 

reviewed.  

This chapter is organised as follows. When one tries to makes sense of the nature 

of service innovation, one should firstly understand the definition of the term ñinnovationò 

as well as its three dimensions often discussed in the literature (i.e., stages of innovation, 

level of analysis, and innovation typology). Service innovation is then brought into the 

picture; and its three main research streams (i.e., assimilation, demarcation, and synthesis) 

are described. After that, the literature on the FFE phase of innovation is reviewed 

focusing on its main characteristics and the reasons why such the FFE is considered 

important for successful innovation. Since the focus of this study is on the FFE of IT-

based service innovation, we therefore include the literature on IS/IT development 

process. The next section involves key ideas of the information-processing view that we 

use to explain the relationship between openness within the FFE and service innovation 

success. Finally, we present the concept of open innovation and provide evidence of how 

openness can help reduce uncertainty early in the innovation process. 
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2.2. What is Innovation? 

The word ñinnovationò can simply be defined as ña new idea, method or deviceò 

or ñthe process of introducing something newò (Gopalakrishnan & Damanpour, 1994, p. 

95). Innovation researchers have investigated it from two perspectives (Crossan & 

Apaydin, 2010): as an outcome (Daft, 1978; Damanpour et al., 1989; Ettlie & Reza, 1992) 

or as a process (Cooper, 1993; Rogers, 1995; Rothwell, 1994). Researchers who take the 

outcome view focus on identifying the antecedents and consequences of the adoption of 

innovations, while the other group attempts to understand the process of innovation, i.e., 

how and why innovations are generated, developed, implemented and terminated over 

time (Wolfe, 1994).  

The current study focuses on how openness can improve the FFE of service 

innovation; thus embracing the process view of innovation. Some researchers (e.g., Alam 

& Perry, 2002; Cooper, 1993) argue that stages in the innovation process occur in a linear 

sequence, while others (e.g., Kline, 1985; Rothwell, 1994) view innovation as a complex 

and messy process. While complex and non-linear innovation processes are useful for 

explaining irregularities, linear models theoretically offer a normative framework for 

understanding the process of innovation (Gopalakrishnan & Damanpour, 1994). The 

latter is also useful for identifying similar types of innovation processes as well as for 

comparison across innovation situations (Gopalakrishnan & Damanpour, 1994).  

Diverse and numerous definitions of the term ñinnovationò exist in literature from 

different disciplines; this may be due to the fact that no single discipline can capture all 

aspects of innovation (Fagerberg, 2005). In addition, the lack of a clear and common 

definition of innovation is considered problematic in innovation literature (Baregheh et 

al., 2009; Crossan & Apaydin, 2010). A discussion of the selection of a definition of 

innovation that fits the context of this study is therefore essential. 
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2.2.1. Definitions of innovation 

Before discussing the definition of innovation, the distinction between ñinventionò 

and ñinnovationò should be made. According to Fagerberg (2005, p. 4), invention is the 

occurrence of an idea for a new product or service, which can emerge anywhere (e.g., in 

universities, public labs, etc.); while innovation is the first attempt to commercialise it, 

which occurs mostly in firms. Moreover, in many cases, there is a considerable time lag 

before an invention becomes an innovation. This is due to the different requirements of 

generating an idea and adopting the idea (Damanpour & Wischnevsky, 2006). In order to 

turn an invention into an innovation, appropriate knowledge, capabilities, skills, resources, 

and complementary technologies must be in place (Fagerberg, 2005). In addition, various 

aspects of the invention, such as its necessity and sufficiency, its intentionality, its 

beneficial nature, its successful implementation and its diffusion, should be considered 

when transforming it from invention to innovation (Crossan & Apaydin, 2010, p. 1155).  

To demonstrate the diversity of the definitions of innovation, we would like to 

quote several examples that focus on different aspects of innovation. West and Farr (1989 

via Anderson and West, 1998, p.239)  define innovation as:  

ñThe intentional introduction and application within a role, group or organization of 

ideas, processes, products or procedures, new to the relevant unit of adoption, designed 

to significantly benefit role performance, the group, the organization or the wider 

society.ò 

This definition emphasises the outcome or adoption view. Alternatively, by focusing on 

the process of developing and commercialising new products or services, innovation can 

be defined as:  

ñAn iterative process initiated by the perception of new market and/or new service 

opportunity for a technology-based invention which leads to development, production, 
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and marketing tasks striving for commercial success of the invention (OECD, 1991 

via Garcia and Calantone, 2002, p. 112).ò       

Similarly, Baregheh and colleagues (2009, p. 1334) define innovation as:  

ñThe multi-stage process whereby organizations transform ideas into new/improved 

products, service or processes, in order to advance, compete and differentiate 

themselves successfully in their marketplace.ò  

The last example aims to capture all important aspects of innovation, stating that:  

ñInnovation is production or adoption, assimilation, and exploitation of a value-added 

novelty in economic and social spheres; renewal and enlargement of products, services, 

and markets; development of new methods of production; and establishment of new 

management systemsò (Crossan & Apaydin, 2010, p. 1155). 

In the current study, the second definition (i.e., the OECDôs definition) is 

recognised as most suitable for two reasons. Firstly, the OECDôs definition of innovation 

not only incorporates a process view but also includes the perspective of idea generation. 

Secondly, it highlights the transformation of a technology-based invention or an idea into 

a commercial success. These two aspects of the definition suit the main idea of this study 

which is to achieve commercial success of IT-based service innovations by opening up 

the FFE phase. 

2.2.2. Dimensions of innovation 

 When one tries to deeply understand innovation, questions arise regarding three 

dimensions of innovation (Gopalakrishnan & Damanpour, 1997). These three dimensions 

are: stages of the innovation process, levels of analysis and types of innovations. This is 

similar to a study conducted by Camisón-Zornoza et al. (2004), which proposed a four-

dimensions framework. Its first three dimensions are exactly the same as Gopalakrishnan 
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and Damanpourôs (1997) work. However, the additional aspect mainly involves the 

adoption of innovation in organisations, thus not in the interest of the current study. The 

three dimensions framework proposed by Gopalakrishnan and Damanpour (1997) is 

described below. 

Stages of innovation 

Stages within the unitary sequence models of the innovation process are different 

depending on whether the researcher views the focal organisation as an originator or an 

adopter of innovation (Gopalakrishnan & Damanpour, 1997). Although numerous models 

of the innovation process have been proposed, scholars tend to conceptualise the 

innovation process in general terms, including both innovation generation and adoption 

in their model (e.g., Angle & Van de Ven, 2000; Rogers, 1995). However, the processes 

of innovation generation and innovation adoption differ considerably. Therefore, it is 

essential to discuss which of the two innovation process views is embraced by the current 

study. 

The creation of an idea and its commercialisation together encompass the 

innovation-generating process (Damanpour & Wischnevsky, 2006). Generation process 

researchers conceive innovation as a process of initiating and developing new products 

or services in organisations (e.g., Cooper, 1993; Gallouj & Weinstein, 1997). According 

to Gopalakrishnan and Damanpour (1997), the process of innovation creation generally 

involves five stages: (1) idea generation, (2) project definition, (3) problem-solving, (4) 

design and development, and (5) commercialisation. Specifically, the first three stages of 

the innovation generation process are characterised by activities that lead to an invention 

through information about customersô needs (need-pull) and/or the presence of 

complementary technologies (technology-push) (Zmud, 1984). The last two stages 

emphasize the development and commercial exploitation of the product or process, after 
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its economic feasibility has been established (Gopalakrishnan & Damanpour, 1997). In a 

more parsimonious way, Koen et al. (2001) divided the entire innovation process into 

three main stages, namely (1) front-end of innovation, (2) new product and process 

development, (3) and commercialisation. For a more practical model, Cooperôs (2001) 

Stage-Gate system (designed for major product developments) consists of five main 

stages: (1) scoping, (2) building a business case, (3) development, (4) testing and 

validating, and (5) launch. The core elements of the Stage-Gate system are the stages, 

where ñthe project team undertakes the work, obtains the needed information, and does 

the subsequent data integration and analysis,ò and the gates, where ñgo/kill decisions are 

madeò (Cooper, 2008, p. 214).  

In general, the adoption of innovation aims to improve the organisationôs 

effectiveness and competitiveness by introducing a new product, service or process to the 

adopting firm. This process generally causes organisational changes, for instance, in 

operatorsô skills, organisational structure or culture (Damanpour & Wischnevsky, 2006). 

The process of innovation adoption typically consists of two main phases: initiation and 

implementation (Damanpour & Wischnevsky, 2006). The initiation stage has three sub-

stages: (1) awareness of an innovation, (2) formation of an attitude towards it, and (3) its 

evaluation from an organisational standpoint. The decision to adopt marks the beginning 

of the implementation stage, which includes two sub-stages: (4) trial implementation and 

(5) sustained implementation. Alternatively, by reviewing the literature on organisational 

innovation, Wolfe (1994, p. 411) proposed a general pattern of innovation adoption 

comprising of nine stages: a decision-making unit becomes (1) óawareô of an innovationôs 

existence, a problem or opportunity is then (2) ómatchedô to the innovation, the 

innovationôs costs and benefits are (3) óappraisedô, sources of support  and/or opposition 

attempt to (4) óinfluenceô the adoption process, a decision is made to (5) óadopt (or reject)ô 

the innovation, the innovation is (6) óimplementedô, the innovation decision  is  reviewed  
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and (7) óconfirmed (or reversed)ô, the innovation becomes accepted as (8) óroutineô, and 

the innovation is (9) óinfusedô, i.e. is applied to its full potential. The final two stages of 

both models tend to be the most important ones, since their outcomes (i.e., the extent of 

the integration of the innovation into the organisation and its contribution to 

organisational behaviour and performance respectively) can influence the success of the 

overall adoption process (Gopalakrishnan & Damanpour, 1997).  

In sum, the process of innovation in the literature can be classified into two 

categories: the innovation generation process and the innovation adoption process. The 

former consists of three main stages: front-end or predevelopment, development, and 

commercialisation, while the latter has two main phases: initiation and implementation.  

Levels of analysis 

 In the fields of economics, organisational sociology and technology management, 

scholars have conceptually and empirically investigated innovation across four levels of 

analysis: industry, organisation, organisational subunit, and the innovation itself 

(Gopalakrishnan & Damanpour, 1997).  

 Researchers study innovation by using either inter-industry approaches or intra-

industry approaches (Camisón-Zornoza et al., 2004; Gopalakrishnan & Damanpour, 

1997). The former involves identifying factors that distinguish innovation development 

patterns and innovation magnitude across industries. These patterns and magnitude are 

dependent on both technological factors (e.g., technological appropriability and 

technological opportunity) and industry-related factors (e.g., industry expenditure on 

R&D and the stages of the industry life-cycle). The latter focuses on the relative 

differences in the timing of adoption of an innovation across organisations within an 

industry, as well as the innovation's implications for organisational performance 

(Gopalakrishnan & Damanpour, 1997).  
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At an organisational level, the literature in the field of organisational innovation 

generally takes either an outcome approach or a process approach (Gopalakrishnan & 

Damanpour, 1997). On the one hand, researchers taking the outcome view attempt to 

juxtapose innovative and non-innovative organisations regarding their contextual, 

structural and behavioural characteristics in order to explain organizational 

innovativeness (generally being operationalised based on the number of innovations 

adopted by an organisation) (Gopalakrishnan & Damanpour, 1997). Prior literature 

review works identified numerous determinants of organisational innovativeness, such as 

functional differentiation, formalization, centralization, managerial attitude, slack 

resources, external communications, internal communications (Damanpour, 1991), 

structural complexity, organisational size (Camisón-Zornoza et al., 2004; Damanpour, 

1996) organisational structure, strategy, and organisational learning (Lam, 2005). 

However, this approach has been criticised for its ignorance of changes that might happen 

during the innovation process and its focus on adoption decisions, rather than 

implementation (Wolfe, 1994). On the other hand, studies taking the process view helped 

to discern the processes and stages central to the new product/service development 

process in organisations (Gopalakrishnan & Damanpour, 1997). Based on a recent review 

of the literature, Crossan and Apaydin (2010) identified five core business processes that 

support innovation in organisations. They are: (1) initiation and concept generation, (2) 

portfolio management, (3) development and implementation, (4) project management, 

and (5) marketing and commercialisation.  

Two main research streams can be identified at an organisational subunit level of 

(Gopalakrishnan & Damanpour, 1997). The first group of studies seeks to discover factors 

affecting innovation within R&D units including intra-project and departmental 

communication (Thamhain & Wilemon, 1987), tenure of R&D groups (Katz & Allen, 

1982) and diversity of R&D groups (Gordon et al., 1991); while the other group focuses 
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on analysing the interactions between R&D and other departments, such as marketing and 

manufacturing (Ettlie & Reza, 1992; Moenaert et al., 1995). Specifically, the latter group 

seeks to identify factors that either facilitate or hinder cross-functional cooperation in 

innovation as well as successful innovation adoption. Those factors are, for example, the 

performance and cost effectiveness of the adopting innovation, compatibility with the 

requirements and skills, and user involvement in the development process (Leonard-

Barton & Sinha, 1993). Further, concerning innovation creation, several factors, such as, 

project formalisation, project centralisation, and communication between R&D and 

marketing departments (Moenaert et al., 1995), have been found to be significant. 

 At an innovation level of analysis, innovation adoption studies, focusing on the 

innovation itself, concentrate on innovation characteristics, such as type, relative 

advantage, complexity and newness. These characteristics affect either the rate of 

diffusion of the innovation within an industry or the extent of its use within an 

organisation (Gopalakrishnan & Damanpour, 1997). They can be divided into two 

categories: primary and secondary (Gopalakrishnan & Damanpour, 1997). Primary 

characteristics, such as innovation type (e.g., product and process), do not vary regarding 

an organisationôs or an industryôs perceptions of them, while secondary characteristics, 

such as cost or relative advantage, do. In terms of innovation generation, the extant 

literature has similarly addressed the process of developing new products or services at 

micro levels  (Menor et al., 2002), such as, the overall innovation portfolio (Gann & Salter, 

2000), particular types of innovations (Lamastra, 2009), a given product line, or an 

individual innovation project (Cooper & Kleinschmidt, 1994; Ebner et al., 2009). 

Different types of innovations (i.e., products versus services) are often assumed to have 

different antecedents. For example, while formal strategies and structures are needed 

when producing new products, new service development (NSD) uses a short beta testing 
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process and exploits general manager ideas as an alternative to a formal innovation 

process (Ettlie & Rosenthal, 2011).   

Types of innovations 

Reviews of prior studies that examine the determinants, processes, and 

consequences of innovation in organisations continually observe inconsistent results 

(Downs & Mohr, 1976; Wolfe, 1994). To address this problem, researchers have 

developed contingency theories of different innovation types (Damanpour & 

Wischnevsky, 2006). Nevertheless, there is a disagreement on whether the determinants, 

processes and consequences of different types of innovation (i.e., product versus process 

or incremental versus radical) differ. While some studies empirically reported significant 

differences between innovation types (Daft, 1978; Damanpour & Gopalakrishnan, 2001), 

the results of a meta-analysis study conducted by Damanpour (1991) showed that 

relationships between organisational factors and organisational innovativeness are not 

distinguished significantly by the types of innovation. Therefore, it might be fruitful to 

look into the contingency theory of innovation types. Two frequently employed 

typologies are discussed below. 

The first typology is product versus process innovations. Product innovations are 

new products or services introduced to meet an external user or market need (Damanpour, 

1991). Process innovations can be defined as new elements introduced into an 

organisation's production or service operations ï input materials, task specifications, work 

and information flow mechanisms, and the equipment used to produce a product or render 

a service (Damanpour, 1991). While product innovations have a market focus and are 

primarily customer-driven, process innovations have an internal focus and aim to increase 

efficiency and effectiveness of the existing organisational processes in order to facilitate 

the production and delivery of goods or services to the customers (Damanpour & 
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Gopalakrishnan, 2001; Damanpour et al., 2009; Utterback & Abernathy, 1975). Meeus 

and Edquist (2006) categorised four main types of innovations: product innovations 

(Cooper & Kleinschmidt, 1994; Johne & Snelson, 1988), service innovations (Gallouj & 

Weinstein, 1997; Menor et al., 2002), technological process innovations (which are new 

ways of producing products or delivering services to the customer, or new elements added 

to the existing production lines or service operations) (Ettlie & Reza, 1992; Silvestro et 

al., 1992), and administrative process innovations (which are new management practices, 

processes, structures, or techniques that are intended to further organisational goals) 

(Birkinshaw et al., 2008). 

The second typology of innovation is also well-known and widely used by 

scholars. It concerns the degree of newness or innovativeness of an innovation to the 

market, or of the technology being used. Scholars have identified that innovations with a 

higher degree of newness require unique front-end processes (Reid & De Brentani, 2004), 

more formal innovation management practices (Oke, 2007), and different organisational 

capabilities (Chang et al., 2012). Furthermore, product/service newness has also been 

linked to innovation success (Kleinschmidt & Cooper, 1991; Oke, 2007; Therrien et al., 

2011). However, there is still inconsistency as to how the literature defines the concept 

of innovation newness, which has significantly hindered academic advancements in terms 

of choosing innovation processes that are suitable for innovations with different degrees 

of newness (Garcia & Calantone, 2002). Garcia and Calantone (2002) proposed an 

interesting classification criteria for innovation newness. 

 Garcia and Calantoneôs (2002) classification schema is based on a combination of 

two levels of analysis (macro/micro perspective) and two types of discontinuities 

(marketing/technological discontinuities) caused by the innovation. From a macro 

perspective, innovativeness is measured based on how an innovation is new to the world, 
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the market, or an industry. On the other hand, when looking from a micro perspective, 

how new of an innovation to the firm or to the firmôs customers must be concerned. A 

new product (service or process) may require a new marketplace, a new customer group, 

and/or new marketing capabilities of the firm (i.e., marketing discontinuities). In a similar 

vein, an innovation may require a paradigm shift in the state of the science, new R&D 

resources, and/or a new production process of the firm (i.e., technological discontinuities). 

According to Garcia and Calantone (2002), ñradical innovationsò can be defined 

as innovations that incorporate a new technology, which results in a new market 

infrastructure. Moreover, the introduction of a radical innovation provokes discontinuities 

on both macro and micro levels. This is due to the assumption that radical innovations 

create a new demand previously unrecognized. This new demand then cultivates new 

industries, new competitors, new distribution channels and new marketing activities. 

ñIncremental innovationsò are those products (services or processes) that provide new 

features, benefits or improvements to the existing technology in the existing market 

(Garcia & Calantone, 2002). Specifically, on a firm level, an incremental innovation 

refines as well as enhances existing products, services, or production and delivery 

processes. However, on a macro level, incremental innovations result in neither 

technology nor market discontinuity. The majority of innovations lying between radical 

and incremental ones is the moderately innovative class of innovations called ñreally new 

innovationsò (Garcia & Calantone, 2002). On a macro level, this type of innovation 

newness either causes technology or market discontinuity. On a micro level, marketing 

or technological discontinuity, or both of them, occurs in the innovating firm.  For 

example, really new innovations could be a product line extension incorporating a new 

technology or a new service product using an existing technology that is familiar to the 

firm. 



22 

 

To put the three core dimensions of innovation into perspective, concerning the 

first dimension, the current study adopts the innovation generation process view due to 

its research objectives, which are concerned with improving the FFE phase of the creation 

process of new service offerings through openness. Furthermore, the level of analysis of 

the current study is at the project level. We intend to investigate the impact of a front-end 

teamôs ability to be more open (i.e., openness competence) on the degree of uncertainty 

reduction, which may in turn affect the overall success of the service innovation. 

Regarding innovation typology, the main interest of this research is in the development 

of new services, IT-based services in particular, rather than in the process of new product 

or process innovation. The next section therefore presents the current knowledge about 

innovation in services. 

2.3. Innovation in Services 

In earlier reviews (e.g., Drejer, 2004; Gallouj & Savona, 2009), scholars have 

identified three schools of thought being prominent in service innovation research ï 

assimilation, demarcation, and synthesis. These schools are fundamentally different in 

their basic assumptions about innovation in services. The current study takes the synthesis 

approach in defining and studying innovation in services. The reasons behind this 

decision are provided at the end of Section 2.3.3. Before that, a review of the literature in 

each of the three research streams is presented, with a discussion of the strengths and 

weaknesses of each of them. This leads to the selection of the approach adopted in the 

current study.  

2.3.1. Assimilation approach 

An ñassimilationò approach equates innovation in services to the adoption and use 

of technology (e.g., computers or ICTs) (Gallouj & Savona, 2009). Such an approach 
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proposes that concepts and theories developed in studies on innovation in manufacturing 

can easily be applied in service contexts.  

Barrasôs (1986) reverse product cycle (RPC) model, which is perceived by many 

researchers (Droege et al., 2009; Gallouj & Savona, 2009; Linton & Walsh, 2008) as 

marking the beginning of the service innovation research stream, complies with the main 

idea of this approach. Barras (1990, p. 215) argues that ICTs are the ñenabling technologyò 

being adopted by firms in service sectors, which accounts for their innovation capability 

(Gallouj & Savona, 2009). According to the RPC model, the types of innovations 

emphasised by service firms are: incremental process innovations to increase efficiency; 

radical process innovations to improve effectiveness; and radical product innovations to 

generate new services (Barras, 1986). Specifically, in the initial phase of the cycle, the 

focus is on the delivery of the service which can be improved through automation and 

business process reengineering with the adoption of the enabling technology (Linton & 

Walsh, 2008), thus incremental process innovations. Over time, a better understanding of 

the processes and technologies is collectively gained, therefore radical process 

innovations take place. In the third phase, new features are innovated for the existing 

service or new services, therefore the rate of service product innovations will be greater 

than the rate of service process innovations. Finally, as the end of a productôs life cycle 

is approaching, the rates of both types of innovations reduce (Barras, 1986) (see Figure 

2.1). 
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Figure 2.1: Barras's (1986) reverse product cycle model (source: Linton and Walsh, 2008). 

Nevertheless, both the RPC model and the basic assumption of the assimilation 

approach have been heavily criticised for the reduction of service innovation to the 

adoption and use of ICTs (Droege et al., 2009; Gallouj & Savona, 2009). An 

overemphasis on technology-based innovations and the overestimation of technological 

dimensions have been reprimanded as showing ignorance of non-technological service 

innovations (Gallouj, 1998) and being too limited to describe the dynamic of innovation 

in services (Drejer, 2004). Therefore, as argued by Gallouj (1998), the RPC model should 

only be seen as the adoption and diffusion patterns of ICTs in financial services. Several 

buzzworthy questions remain unanswered (Gallouj & Savona, 2009, p. 158): 

 

¶ Is the RPC model valid beyond ICT adoption? 

¶ Is the RPC model valid beyond ICT adoption in other sectors, apart from financial 

services? 

¶ Is the RPC model valid for innovation in the service functions internal to 

manufacturing firms? 
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Furthermore, research that takes this approach often suggests that the key drivers 

of product and service innovation are similar, with some differences between the two 

contexts regarding their relative importance. For example, based on a survey of 158 

manufacturing and 117 service firms in Australia, Atuahene-Gima (1996) posited that 

both service and manufacturing firms focus on similar key drivers of innovation 

performance. However, the relative importance of those factors are different, for instance, 

in service firms, the firmôs human resource strategy is the most crucial factor, while it 

ranks third in manufacturing contexts. Consistently, Sirilli and Evangelista (1998) 

compared a survey data of technological innovation in Italian service and manufacturing 

firms. They discovered that overall there are more similarities than differences between 

innovation in services and in manufacturing regarding some basic dimensions (e.g., 

innovation expenditure per employee, innovation sources, the objectives of their 

innovation strategies, etc.). Nevertheless, these findings of similarities between the two 

contexts should be interpreted with caution since they could be biased by the 

overemphasis on technology and underemphasis on non-technological aspects of service 

innovation of the assimilation approach (Drejer, 2004). 

2.3.2. Demarcation approach 

In contrast with the assimilation approach, a ñdemarcationò approach emphasises 

the distinctive characteristics of services (i.e., intangibility, heterogeneity, inseparability, 

perishability and or IHIP) (Zeithaml et al., 1985) which, in turn, make it difficult to apply 

knowledge from innovation in manufacturing to innovation in services (Droege et al., 

2009). Specifically, the extant literature suggests that services are different from physical 

goods due to these four unique characteristics.  First, ñintangibilityò, according to Bateson 

(1979), is the critical property that differentiates goods from services. Intangibility is a 

bidimentional concept comprising of a physical dimension (reflecting the degree of 

materiality of products or services), and a mental dimension (concerning the degree of 
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difficulty in defining, formulating, or understanding the nature of products or services) 

(Bielen and Sempels, 2003 via Lovelock and Gummesson, 2004). Second, 

ñheterogeneityò, where services provided by the same person may differ between 

customers or differ at different times. This causes a difficulty in producing uniform 

service outputs, especially in labour-intensive services (Lovelock & Gummesson, 2004, 

p. 27). The third unique characteristic is the ñinseparabilityò of production and 

consumption, thus contact between provider and customer is unavoidable (Zeithaml et al., 

1985). Finally, ñperishabilityò ï services cannot be saved stored, resold or return, hence 

services that are not consumed are lost (Zeithaml & Bitner, 2003).  

Studies in this research stream usually attempt to develop a specific framework 

for NSD processes and to discover the specificities in service products and processes 

(Gallouj & Savona, 2009). From a review of literature in this stream, we discover that 

innovation in services is unique in at least three aspects: (1) patterns of innovation, (2) 

types of innovation and (3) the innovation process. These topics are discussed below.  

Patterns of innovation in services 

Using the demarcation approach, the service innovation literature has identified 

several patterns of innovation in service firms. Miozzo and Soete (2001) proposed three 

groups of innovative service companies: science-based, scale-intensive and supplier-

dominated services. Science-based services (e.g., software, technical consultants and 

specialized business services) are regarded as pure producers of technology, while 

supplier-dominated services (e.g., retail, health care, restaurants and hotels) are 

considered pure technology users. Scale-intensive services (e.g., banks, insurance and 

telecommunications) are characterised by a combination of the two types. Similarly, de 

Jong and Vermeulen (2003) reviewed the service innovation literature and identified three 

particular groups of service firms, namely knowledge-intensive, product-intensive, and 
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supplier-dominated services. In a different vein, Den Hertog (2000) conceptually 

proposed five innovation patterns in service firms. The five patterns are supplier-

dominated innovation (e.g., microwave ovens in catering), innovation in services (e.g., 

introduction of a new shop formula), client-led innovation (e.g., green banking, door-to-

door transport services), innovation through services (e.g., technical consultancies 

innovate for their client), paradigmatic innovation (e.g., the large-scale introduction of 

multi-functional smart cards). Each of the patterns involves a different mix of linkages 

between three types of actors: suppliers (equipment, capital, human resources, etc.), the 

innovating service firms, and customers or end users.  

Taxonomies of service innovations 

Service innovation researchers have proposed many classification schemes 

focusing on the peculiarities of service innovations (rather than just the product-process 

classification). They are summarised in Table 2.1. For example, Den Hertog (2000) 

proposed a four-dimensional model of service innovation representing four interrelated 

types of service innovations: (1) new service concept, (2) new client interface, (3) new 

service delivery system, and (4) technology options. However, in practice, a combination 

of the four dimensions may characterise a particular service innovation. To clarify, a 

radical new service will usually require a new service delivery system to be developed; 

employees to change their way of work (the client interface); a new IT system to be 

implemented; and a new service concept to be designed (Den Hertog, 2000). Consider 

the following example. A new CRM system, which is basically a technological innovation 

(i.e. dimension 4), may need a new re-designed process (dimension 1); a new way of 

customer interactions (dimension 2) and new employeesô skill sets (dimension 3).  

Different categories of product or service newness are potentially linked to 

different types of product/service innovation-related risks, development costs (Alam, 
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2006b) and innovation performance (Kleinschmidt & Cooper, 1991). Therefore, it may 

be crucial for managers to adjust their approach to service innovation depending on the 

degree of innovativeness of the new services that they are developing. Moreover, studies 

that do not address the different degrees of newness of innovations may be biased. Further, 

the predictive and external validity of the research findings of such studies may be limited, 

given the heterogeneous characteristic of most service offerings (Menor et al., 2002). For 

some empirical examples, Avlonitis et al. (2001) empirically constructed a typology 

consisting of six innovativeness types and suggested that that each type of new services 

requires different development practices and a different degree of formalization. 

Interestingly, the study unearths an inverted U-shaped relationship between the degree of 

innovativeness and the innovationôs financial performance. Alam (2006b) empirically 

employed Avlonitis and colleaguesô (2001) newness typology and discovered that a low 

cost and lower risky option for developing moderately innovative services (i.e. new to 

company services) is the most popular strategic choice of both US and Australian firms. 

In another study conducted by Oke (2007), which employed three broader types of service 

newness (i.e., radical innovations, innovations that are copied from competitors or me-

too innovations, and incremental innovations), the results indicated that UK service 

companies focus their innovation activities more on incremental and me-too innovations 

than on radical innovations. More recently, Paswan et al. (2009) conceptually proposed a 

service innovation typology that embraces a S-D logic and is anchored by three contextual 

dimensions, namely environmental uncertainty, strategic orientation, and market 

orientation.  
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Table 2.1: Typologies of service innovations in the literature 

Author Typology Industry 
Type of 

Study 

Gadrey et 

al. (1995) 

¶ Innovation in service products 

¶ Architectural innovations 

¶ Modifications of the service products 

¶ Innovation in processes and 

organization 

Insurance Interview 

¶ Product innovation 

¶ Process innovation 

¶ Organisational innovation 

¶ Market innovation 

¶ Ad hoc innovation 

Business consultancy 

services 

 

¶ New product or service development 

¶ Improvement of products or services 

¶ Process innovation 

Electronic information 

services 

 

Den 

Hertog 

(2000) 

¶ New service concept 

¶ New client interface 

¶ New service delivery system 

¶ Technology options 

- Conceptual 

Djellal and 

Gallouj 

(2001) 

¶ Product/service innovation 

¶ Process innovation 

¶ (Internal) Organisational innovation 

¶ External relational innovation 

Financial services, 

consultancy, 

operational services, 

and 

hotel/catering/retailing  

Survey 

Avlonitis 

et al. 

(2001) 

¶ New to market services 

¶ New to company services 

¶ New delivery processes 

¶ Service modifications 

¶ Service line extensions 

¶ Service repositionings 

Financial services Survey 

Drejer 

(2004) 

¶ Ad hoc innovation 

¶ External relationship innovation 

¶ Formalisation innovation 

¶ Expertise-field innovation 

- Conceptual 

Oke (2007) ¶ Radical innovation 

¶ Me-too innovation 

¶ Incremental innovation 

Financial and 

insurance, retail, 

transport, and 

telecommunications 

Survey and 

interview 

Sundbo et 

al. (2007) 

¶ Product innovation 

¶ Process innovation 

¶ Organisational innovation 

¶ Market innovation 

¶ Technological innovation 

¶ Widened service 

Tourism Survey and 

interview 
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Paswan et 

al. (2009) 

¶ Incremental service innovation with a 

focus on creation and/or delivery 

efficiencies through high firm control 

and low customer involvement 

¶ Radical service innovation with a 

focus on creation and/or delivery 

efficiencies through high firm control 

and low customer involvement 

¶ Incremental service innovation with a 

focus on creation and/or delivery 

efficiencies through high firm control 

and increased customer involvement 

¶ Radical service innovation with a 

focus on creation and/or delivery 

efficiencies through high firm control 

and high customer involvement 

¶ Incremental service innovation with a 

focus on differentiation through high 

firm control and low customer 

involvement 

¶ Radical service innovation with a 

focus on differentiation through high 

firm control and low customer 

involvement 

¶ Incremental service innovation with a 

focus on differentiation through high 

firm control and increased customer 

involvement 

¶ Radical service innovation with a 

focus on differentiation through high 

firm control and high customer 

involvement 

- Conceptual 

Nam and 

Lee (2010) 

¶ Conventional innovation 

¶ Collaboration-based innovation 

¶ Customer-oriented innovation 

¶ Service dominant innovation 

- Conceptual 

Wu et al. 

(2013) 

¶ Management innovation 

¶ Service innovation 

¶ Technical innovation 

¶ Collaborative innovation 

Chinese public sector Case study 

Innovation process in services 

When compared to the manufacturing context, relatively little scientific 

knowledge about the innovation process in service firms has been acquired (Droege et al., 

2009; Ettlie & Rosenthal, 2011). The nature of innovation in service firms is generally 

less formalized than most other critical functions of organizations (Ettlie & Rosenthal, 
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2011). Moreover, relative to manufacturing, service firms lack formal structures to elicit 

ideas for new services, and to select and develop the ideas (de Jong & Vermeulen, 2003).  

According to de Jong and Vermeulen (2003), to become successful, service firms 

must keep their development process from being ad hoc. Researchers empirically studied 

the innovation process in service firms and reported interesting results (summarised in 

Table 2.2) Based on a series of interviews in ten financial service firms, Sundbo (1997) 

identified four main phases of innovation in service firms: idea generating, transformation 

into an innovation project, development, and implementation. Avlonitis et al. (2001) 

adopted a NSD model that includes five main stages (see Table 2.2) and discovered that 

the type of new services and the degree of innovativeness characterise the innovation 

process and its structuring. These models, however, seem to be similar to those suggested 

by product innovation studies (presented in Section 2.2.2 ï stages of innovation). 

Focusing more on the uniqueness of services, Alam and Perry (2002) proposed an 

expanded model of ten service development stages (see Table 2.2) and suggested that 

management of financial service firms seemed to pay more attention to the idea 

generation and screening stages than the other stages. Based on this ten-stage model, 

Alam (2006b) studied service innovation processes in US and Australian firms and 

reported that firms that developed more innovative services focused heavily on the stages 

of idea generation, idea screening, formation of cross-functional team and personnel 

training, while firms that developed moderately innovative services put more emphasis 

on the business analysis and commercialisation stages. Furthermore, due to the 

importance of human and organisational factors in the service innovation process, Oke 

(2007) argued that the Goffin and Pfeifferôs (1999) pentathlon framework should be 

adopted to study the process of innovation in service firms since the framework addresses 

both soft organisational and process issues. The researcher empirically discovered that, 
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in service firms, the development process of radical innovations is likely to be more 

formal than me-too and incremental innovations. Song et al. (2009) developed a staged 

service innovation model consisting of five main stages (i.e., idea screening, business and 

market opportunity analysis, service design, service testing, and service launch) and an 

additional pre-launch service quality training. The researchers suggested that proficiency 

of four of the five main stages and the integration of the pre-launch training stage are 

significantly related to service innovation performance. In a more recent study, Zomerdijk 

and Voss (2011) conducted a case study of 17 companies including both innovating 

experiential service providers, and design agencies and consultancies. They found that 

the NSD process in experiential services are both systematic and flexible and that the 

process can benefit from learning from the customers as well as from firms in other 

industries. 

Table 2.2: innovation process framework used in service innovation literature 

Author Innovation process Industry 
Type of 

Study 

Sundbo 

(1997) 

¶ Idea generating 

¶ Transformation into an innovation 

project 

¶ Development 

¶ Implementation 

Financial services Case study 

Avlonitis et 

al. (2001) 

¶ Idea generation and screening 

¶ Business analysis and marketing 

strategy 

¶ Technical development 

¶ Testing 

¶ Commercialisation/launching 

Financial services Survey 

Alam and 

Perry (2002) 

¶ Strategic planning 

¶ Idea generation 

¶ Idea screening 

¶ Business analysis 

¶ Formation of cross-functional 

team 

¶ Service design 

¶ Personnel training 

¶ Service testing 

¶ Test marketing 

Financial services Case study 
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¶ Commercialisation 

Hansen and 

Birkinshaw 

(2007) 

¶ Idea generation 

o In-house idea generation 

o Cross-pollination 

o External sourcing 

¶ Conversion 

o Selection 

o Development 

¶ Diffusion 

o Spread of the idea 

- Conceptual 

Oke (2007) ¶ Innovation strategy 

¶ Creativity and ideas management 

¶ Selection and portfolio 

management 

¶ Implementation management 

¶ Human resource management 

Financial and 

insurance, retail, 

transport, and 

telecommunications 

Survey 

Song et al. 

(2009) 

¶ Idea screening 

¶ Business and marketing 

opportunity analysis 

¶ Service design 

¶ Service testing 

¶ Pre-launch service quality training 

¶ Service launch 

Professional, 

scientific, technical 

services, financial 

services, information, 

hotels, and 

administrative and 

support 

Survey 

Zomerdijk 

and Voss 

(2011) 

¶ Immersion 

¶ Investigation 

¶ Ideas 

¶ Implications 

¶ Implementation 

¶ Impact 

Experiential service 

providers, and design 

agencies and 

consultancies 

Case study 

The differentiation approach taken by research in the demarcation stream is 

however not without criticisms. The IHIP concept, in particular, has been heavily 

criticised by Lovelock and Gummesson (2004) for its claim of universal generalisability 

to all services. To support their argument, Lovelock and Gummesson (2004) gave some 

examples of exceptions when applying the IHIP characteristics to four major types of 

services ï i.e., Table 2.3. In addition to the generalisability issue, the demarcation 

approach has also been criticised for its focus on studying the peculiarities of service 

innovation, rather than directly comparing and contrasting innovation in services with 

innovation in manufacturing (Drejer, 2004). The danger of such a view ñlies in inferring 

that particular features are unique for services, although they might actually be just as 
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characteristic of manufacturing, despite having been ignored in traditional analyses 

limited by the product/process dichotomyò (Drejer, 2004, p. 554). 
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Table 2.3: Application of the "IHIP" concept to different types of services (source: Lovelock and Gummesson, 2004, p. 31) 

IHIP 

Characteristic 

Service Category Involving 

Physical Acts to Customersô 

Bodies (e.g., passenger 

transport, health care, lodging, 

beauty salons) 

Physical Acts to Owned 

Objects (e.g., freight 

transport, repair/ 

maintenance, warehousing, 

laundry and cleaning) 

Nonphysical Acts to Customersô 

Minds (e.g., entertainment, 

news, education, consulting) 

Processing of Information 

(e.g., Internet banking, 

insurance, accounting, 

research) 

Intangibility 

Misleading ï performance is 

ephemeral, but experience 

may be highly tangible and 

even result in physical change 

Misleading ï performance is 

ephemeral but may 

physically transform 

possession in tangible ways 

Yes Yes 

Heterogeneity 

Yes ï often hard to 

standardise because of direct 

labour and customer 

involvement 

Numerous exceptions ï can 

often be standardised 

Numerous exceptions ï can 

often be standardised 

Numerous exceptions ï can 

often be standardised 

Inseparability 

Yes No ï customer usually 

absent during production 

Only when performance is 

delivered ñliveò, e.g., live 

concerts 

Many exceptions ï customers 

often absent during production 

Perishability 

Yes Yes Numerous exceptions ï 

performance can often be stored 

in electronic or printed form 

Numerous exceptions ï 

performance can often be 

stored in electronic or printed 

form 
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Interestingly, several patterns, taxonomies and innovation models proposed by 

service scholars seem to be similar to those advanced by studies in manufacturing 

contexts. To give an example, de Jong and Marsili (2006) empirically posited that the 

taxonomy of innovative small firms in manufacturing and services sectors are similar 

which includes four categories: science-based, specialised suppliers, supplier-dominated 

and resource-intensive. In a demarcation-oriented study, Djellal and Gallouj (2001) 

analysed the data collected from a postal survey of innovation in services carried out in 

France. In the survey, the definition of innovation in services goes beyond the product-

process framework. It includes two additional types of innovation, namely organisational 

innovation and external relational innovation. The results of the survey suggest the 

importance of clients, the multiplicity of possible actors involved in innovation, and the 

pre-eminence of interactive models of innovation over traditional linear models. In the 

context of product innovation, the importance of clients or users has consistently been 

pointed out by Von Hippel (2005, p. 1): 

ñUser-centered innovation processes offer great advantages over the manufacturer-

centric innovation development systems that have been the mainstay of commerce for 

hundreds of years. Users that innovate can develop exactly what they want, rather than 

relying on manufacturers to act as their (often very imperfect) agents.ò 

The concept of open innovation (explained in detail in Section 2.8), that suggests the 

importance of external multi-actor involvement, has also stemmed from innovation 

practices in manufacturing firms (Chesbrough, 2003; Chesbrough et al., 2006). Based on 

a survey of 605 SMEs in the Netherlands, van de Vrande et al. (2009) found no major 

differences between open innovation practices in manufacturing and in service industries. 

Finally, regarding the innovation process, interactive processes are not only pre-imminent 

in service firms; looping, iterations, and back-and-forth also characterises the Stage-Gate 
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model ï one of the most popular models used in manufacturing firms (Cooper, 2008). 

Accordingly, we argue that innovation in services or manufacturing seems to be 

indistinguishable in various aspects, such as the importance of users and multiple-actor 

involvement and the non-linearity of the innovation process. 

Moreover, many innovation drivers pointed out by demarcation studies seem to 

be as significant in services as in manufacturing contexts. For example, regarding the use 

of IT in the NSD process, it has been found that social connectivity of human entities in 

service systems is more important to value co-creation than the presence of supportive 

ICTs (Breidbach et al., 2013). Similarly, in product innovation contexts, Ettlie and Pavlou 

(2006) also suggested an indirect impact of supportive IT on innovation success through 

inter-firm NPD partnership dynamic capabilities.  

The criticisms of the demarcation approach as well as the resembling findings of 

prior works on innovation in services and products presented above seem to suggest the 

need for a more convergent approach to research that applies to innovation in both product 

and service contexts. 

2.3.3. Synthesis approach 

The limitations of both assimilation and demarcation approaches have led to calls 

for the development of a new paradigm or theoretical foundation that applies to 

innovation in all sectors (Drejer, 2004). As a response, a third approach, which is 

ñintegrativeò or ñsynthesisingò, has been proposed. Researchers following this approach 

believe that the boundaries between goods and services have become more blurred than 

ever before (Gallouj & Savona, 2009). This is due to the increasing significance of the 

intangible aspects of physical products as well as the exponential simplicity and cost-

effectiveness of the standardisation of services enabled by todayôs advanced technology 

(Gallouj & Savona, 2009). Accordingly, synthesis-oriented studies have attempted to 
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develop a common conceptual framework that can account for a more general view of 

innovation and is applicable to both goods and services.  

To give some examples of studies in this stream, Gallouj and Weinstein (1997) 

adopted a characteristic-based approach and conceptually established six types of product 

(either a good or service) innovation: radical, improvement, incremental, ad hoc, 

recombination, and formalisation innovation. Gallouj and Weinstein (1997, p. 547) 

defined innovation as ñany change affecting one or more terms of one or more vectors of 

characteristics (of whatever kind ï technical, service, or competence).ò Some empirical 

studies, such as de Vries (2006) and Windrum and García-Goñi (2008), have employed 

Gallouj and Weinsteinôs (1997) framework to investigate innovation in services. 

Alternatively, Vargo and Lusch (2004, 2008) have proposed a relatively new conceptual 

lens through which allow us to view service provision, rather than goods, as the 

fundamental unit of economic exchange. They called this new concept as ñservice-

dominantò (S-D) logic. Instead of focusing on product-service dichotomies, firms should 

compete through service innovation by viewing themselves and the market through the 

S-D logic (Lusch et al., 2007).  

Several synthesis studies have empirically and conceptually applied the S-D logic 

(e.g., Lusch et al., 2007; Maglio & Spohrer, 2008; Melton & Hartline, 2013; Michel et 

al., 2008a; Michel et al., 2008b; Ordanini & Parasuraman, 2011). The overarching idea 

of the S-D logic is that service, being defined as the application of operant resources 

(knowledge and skills), is the basis of all economic exchange ï i.e., ñservice is exchanged 

for serviceò (Vargo & Lusch, 2008, p. 7). It highlights the importance of operant resources 

(resources that are capable of acting on other resources) over operand resources 

(resources on which an operation or act is performed to produce an effect) as the 

fundamental source of competitive advantage in both service and manufacturing contexts 
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(Vargo & Lusch, 2008; Vargo & Lusch, 2004). The distinctions between goods- and 

service-dominant views (differentiated by the role of operand and operant resources) are 

presented in Table 2.4. Based on an idea of value co-creation, the S-D logic suggests 

service is:  

ñThe interwoven fabric of individuals and organizations, brought together into 

networks and societies, specializing in and exchanging the application of their 

competences for the applied competences they need for their own well-beingò (Lusch 

et al., 2007, p. 5).  

Thus, the S-D logic defines service as ñthe application of specialised competences 

(knowledge and skills) through deeds, processes, and performances for the benefit of 

another entity and the entity itselfò (Vargo & Lusch, 2004, p. 2). Such a definition is 

consistent with various theories frequently applied in innovation literature such as 

resource-based view (Barney, 1991), core competency theory (Prahalad & Hamel, 1990), 

customer-active paradigm (Von Hippel, 1978), and open innovation (Chesbrough, 2003).  

Table 2.4: Differences between the logic of goods and service-dominant views suggested by 

operand and operant resources (source: Vargo and Lusch, 2004, p. 7) 

 Good-Dominant (G-D) Logic Service-Dominant (S-D) Logic 

Primary unit of 

exchange 

People exchange for goods. 

These goods serve primarily as 

operand resources. 

People exchange to acquire the 

benefits of specialized 

competences (knowledge and 

skills), or services. Knowledge and 

skills are operant resources. 

Role of goods Goods are operand resources and 

end products. Marketers take 

matter and change its form, place, 

time and possession. 

Goods are transmitters of operant 

resources (embedded 

knowledge); they are intermediate 

ñproductsò that are used by other 

operant resources (customers) as 

appliances in value-creation 

processes. 

Role of customer The customer is the recipient of 

goods. Marketers do things to 

customers; they segment them, 

penetrate them, distribute to them, 

The customer is a coproducer of 

service. Marketing is a process of 

doing things in interaction with the 

customer. The customer is 
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and promote to them. The 

customer is an operand resource. 

primarily an operant resource, 

only functioning occasionally as 

an operand resource. 

Determination 

and meaning of 

value 

Value is determined by the 

producer. It is embedded in the 

operand resource (goods) and is 

defined in terms of ñexchange-

valueò 

Value is perceived and 

determined by the consumer on 

the basis of ñvalue in user.ò Value 

results from the beneficial 

application of operant resources 

sometimes transmitted through 

operand resources. Firms can 

only make value propositions. 

Firm-customer 

interaction 

The customer is an operand 

resource. Customers are acted on 

to create transactions with 

resources. 

The customer is primarily an 

operant resource. Customers are 

active participants in relational 

exchanges and coproduction. 

Source of 

economic growth 

Wealth is obtained from surplus 

tangible resources and goods. 

Wealth consists of owing, 

controlling, and producing 

operand resources. 

Wealth is obtained through the 

application and exchange of 

specialized knowledge and skills. 

It represents the right to the future 

use of operant resources. 

The foundation ideas of the emerging S-D logic include six differences in the 

arrangement of operand and operant resources and 10 foundational premises (FPs) (Vargo 

& Lusch, 2008; Vargo & Lusch, 2004). The former are presented in Table 2.4 and the 

latter are displayed in Table 2.5 below. 

Table 2.5: S-D logic's ten FPs (source: Vargo and Lusch, 2008, p. 7) 

FPs Foundational Premise Comment/Explanation 

FP1 Service is the fundamental basis of 

exchange. 

The application of operant resources 

(knowledge and skills), ñservice,ò as 

defined in S-D logic, is the basis of all 

exchange. Service is exchanged for 

service. 

FP2 Indirect exchange masks the 

fundamental basis of exchange. 

Because service is provided through 

complex combinations of goods, money, 

and institutions, the service basis of 

exchange is not always apparent. 

FP3 Goods are distribution mechanism of 

service provision. 

Goods (both durable and non-durable) 

derive their value through use- the 

service they provide. 

FP4 Operant resources are the fundamental 

source of competitive advantage. 

The comparative ability to cause desired 

change drives competition. 
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FP5 All economies are service economies. Service (singular) is only now becoming 

more apparent with increased 

specialization and outsourcing. 

FP6 The customer is always a co-creator of 

value. 

Implies value creation is interactional. 

FP7 The enterprise cannot deliver value, but 

only offer value propositions. 

Enterprises can offer their applied 

resources for value creation and 

collaboratively (interactively) create 

value following acceptance of value 

propositions, but cannot create and/or 

deliver value independently. 

FP8 A service-centered view is inherently 

customer oriented and relational. 

Because service is defined in terms of 

customer-determined benefit and co-

created it is inherently customer 

oriented and relational. 

FP9 All social and economic actors are 

resource integrators. 

Implies the context of value creation in 

networks of networks (resource 

integrators) 

FP10 Value is always uniquely and 

phenomenologically determined by the 

beneficiary. 

Value is idiosyncratic, experiential, 

contextual, and meaning laden. 

The current study takes an S-D logic-based synthesis approach because of its 

intention to come up with a generic model for a more open front-end of service innovation. 

The S-D perspective seems particularly suitable for the current research because it moves 

away from the distinction between products and services. The S-D logic premises that all 

economies are service economies; and goods are only a distribution mechanism for 

services (Vargo & Lusch, 2008). This view equips us with a new way of thinking about 

innovation by shifting the focus from trying to create and/or deliver new products/services, 

to finding new ways of co-solving customer problems (Michel et al., 2008b). Furthermore, 

the traditional good-dominant logic paradigm falls short in explaining new forms of 

service innovation made possible by new technologies, such as cheap memories, high-

speed internet, and powerful smartphones (Michel et al., 2008b). Finally, the S-D logic is 

ñphilosophically grounded in a commitment to collaborative processes with customers, 

partners, and employees; [é] recognizes the firm and its exchange partners who are 

engaged in the co-creation of value through reciprocal service provisionò (Lusch et al., 
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2007, p. 5), which has often been identified as being important in the service innovation 

literature (e.g., Djellal & Gallouj, 2001; Maglio & Spohrer, 2008; Ye et al., 2011).  

We argue that firms might be able to develop new service offerings more 

successfully, which, according to the S-D logic, is the fundamental basis of exchange 

(Vargo & Lusch, 2004), if they gather and apply operant resources (knowledge and skills) 

from a broad range of external sources. Therefore, we apply the S-D logicôs 10 FPs as an 

analytical lens through which we look at openness competence within the FFE of service 

innovation. With S-D logic principles in mind, the term ñservice innovationò can be 

defined as ña value proposition or an offering not previously available to the firmôs 

customers that requires either the network of innovating organisations or the customers 

or both to renew, create, integrate and transform their collection of competencesò 

(adapted from Lusch et al., 2007, p. 5).  

Since we aim to study the impact of openness competence within the FFE on the 

success of service innovation projects, in the next section, we present a review of how 

success has been measured in previous studies of innovation in both products and services.  

2.4. Service Innovation Success 

Innovation success is multifaceted and is difficult to measure precisely (Griffin & 

Page, 1996; Menor & Roth, 2007; Menor et al., 2002). The literature seems to suggest 

that success at different levels of analysis requires different performance measures. For 

example, at an industry level, Hipp and Grupp (2005) proposed the use of trademarks as 

an empirical measure of innovations in the service sector. At a firm level, a firmôs 

innovation performance is often measured in terms of the overall market performance 

relative to established goals, service quality (Roth & William, 1995), the number of new 

products/services (Froehle et al., 2000), share of new services in sales (Leiponen, 2005), 

the number of patent applications, the number of industry standards (Chen et al., 2011), 
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profitability (Koufteros et al., 2005), and the speed of new product/service development 

(Chen et al., 2011; Froehle et al., 2000). Concerning the impact of service innovations at 

the firm level, Aas and Pedersen (2010) systematically reviewed the literature and 

identified five categories of firm-level effects: (1) business process effects, (2) capability 

effects, (3) relationship effects, (4) financial performance effects, and (5) competitiveness 

effects. In addition, scholars have also measured innovation success at a business unit 

level. At this level, two main success criteria are often measured ï i.e., efficiency of the 

development process and effectiveness of the outcomes of the process (Ettlie & Pavlou, 

2006; Fey & Birkinshaw, 2005; Pavlou & El Sawy, 2006; Ray et al., 2005). For instance, 

Pavlou and El Sawy (2006) evaluated NPD work unit performance based on (1) NPD 

process efficiency, (2) product effectiveness, (3) perceived competitive advantage in NPD, 

and (4) accounting ratios (return on sales, return on assets, and sale growth). In service 

innovation contexts, Ray et al. (2005) measured customer service process performance in 

terms of productivity (e.g., the level of throughput and cycle time) and the quality of the 

customer service process. 

Since the aim of this study is to investigate the FFE phase of service innovation 

projects, success at the project level is emphasised. Scholars have suggested different 

approaches to measure innovation success at the project level. These include, inter alia, 

asking managers about their perception of whether the innovation project achieves the 

initial commercial success objectives (i.e., sales, market share, ROI and profit margin 

objectives) and project efficiency (i.e., development time and costs) (e.g., Knudsen & 

Mortensen, 2011; Melton & Hartline, 2010; Moenaert et al., 1995; Verworn, 2009; 

Verworn et al., 2008). Others have used more complex measures. For example, Griffin 

and Page (1996) adopted a project-level success measurement assessing three dimensions: 

(1) customer-based success, (2) financial success, and (3) technical performance success. 

They surveyed 80 product development practitioners using these measures to find an 
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appropriate set of measures for assessing project-level success for projects with different 

degrees of innovativeness. Their findings were that, for most levels of project newness, 

the informants identified project profitability as an appropriate indicator of financial 

success. Further, the competitive advantage provided by the innovation project is the most 

useful indicator of technical performance success. Finally, customer-based success is best 

measured in terms of customer satisfaction and customer acceptance. Alternatively, 

Tatikonda and Montoya-Weiss (2001) measured product innovation success from an 

operational and marketing perspectives. They suggested that operational outcomes can be 

assessed considering product quality, unit cost, and time-to-market, while market 

outcomes of a product innovation project can be measured in terms of customer 

satisfaction and relative sales. 

In services, Menor et al. (2002, p. 141) argued that service innovation 

performance is multidimensional and involves both operational effectiveness and market 

competitiveness. The former involves cost, effectiveness and speed, whereas the latter 

includes financial, competitiveness and quality measures. For hi-tech service innovations, 

Van Riel et al. (2004, p. 353) employed and statistically verified three success factors: (1) 

short term success (representing the most salient aspects of innovation success), (2) long-

term success (factors associated with sustained competitive advantage) and (3) indirect 

success (preconditions for future success). Internal effects of service innovation have also 

been addressed. In addition to financial and technical success, Lievens and Moenaert 

(2000) argued that the learning effects of service innovation should also be assessed. This 

is because project members gain knowledge and learn new skills as they exchange 

information during the innovation process (p. 59). Table 2.6 provides some examples of 

project-level innovation success measures used in the literature. 
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Since the context of this study is IT-based service innovation projects, we also 

reviewed the IS and project management literature. From the review, scholars have 

viewed the concept of IS project success from two distinct perspectives: IS adoption and 

IS development. While the former focuses on quality of the system being adopted, user 

acceptance and impact on the adopting organisation, the latter concerns efficiency and 

effectiveness of the IS development process. This is consistent with the outcome and the 

process views found in the innovation literature discussed in Section 2.2.  

Scholars taking the adoption perspective have proposed several success models. 

One of the most widely cited IS success models was posited by DeLone and McLean 

(1992). The D&M model was later updated based on a review of relevant empirical and 

conceptual works that were published during the 1992-2003 period (DeLone & McLean, 

2003). The model illustrates the multidimensional and interdependent nature of IS success. 

The seven components of the D&M IS success model are: (1) information quality, (2) 

system quality, (3) service quality, (4) intention to use, (5) use, (6) user satisfaction, and 

(7) net benefits. The D&M model was later examined in several meta-analysis studies 

(Petter et al., 2008; Sabherwal et al., 2006), which have validated a substantial part of the 

model. Alternatively, Grover et al. (1996) argue that IS success measures are contingent 

upon the context. By addressing the three evaluation contexts of evaluation criteria, unit 

of analysis, and evaluation type, the researchers produced six classes of IS effectiveness 

measures. In a similar way, Seddon et al. (1999) proposed a two-dimensional matrix 

containing a collection of success measures that can be selected based on the type of IS 

and the stakeholders for whom the IS is being evaluated.  

With respect to success in IS development, de Wit (1988) proposed that project 

success must be evaluated with regard to the project objectives. However, objectives vary 

by the stakeholders involved, type of project, throughout the project life cycle and the 
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management hierarchy (de Wit, 1988). He also argues that there is a distinction between 

ñproject successò and ñsuccess of the project management effortò, which is often 

restricted to on time, within budget, and to specification. Consistently, Wateridge (1998) 

extended the widely adopted criteria of IS/IT project success (i.e., time, cost and 

specification) by adding several project success measures concerning benefits, quality, 

profitability of the outcomes of the project, and stakeholder satisfaction. Thomas and 

Fernández (2008) studied success measurement of IT projects in 36 Australian companies 

and suggested that firms who have an agreement among stakeholders on the definition of 

success at the start of the project ï and effectively measure it ï have a higher change of 

achieving success. Refer to Table 2.7 for a summary of IT/IS project success measures.  

From the review, we found that both the innovation and IT/IS management 

literature views project success from two distinct perspectives, namely an outcome view 

(i.e., innovation or IT/IS adoption success) and a process view (i.e., innovation or IT/IS 

project development success). The current study takes the process view because it focuses 

mainly on the FFE of the development process of IT-based service innovations. Prior 

works that take the process view have consistently suggested that success at the project 

level is twofold, namely efficiency of the development process, financial or short-term 

success (e.g., sales, ROI, development time and costs, etc.) and effectiveness of the 

outcomes, non-financial or long-term success (customer satisfaction, market share, 

competitive advantage, etc.). Accordingly, this study measures success of IT-based 

service innovation projects concerning these two dimensions. 
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Table 2.6: Measures of innovation success at a project level of analysis used in the 

literature  

Author(s) Success measures Industry 
Type of 

Study 

de Brentani 

(1991) 

Sales performance 

¶ Exceed market share objective 

¶ Exceed sales/customer use level 

objectives 

¶ Exceed sales/customer use growth 

objectives 

¶ High relative sales/customer use level 

¶ High overall profitability 

¶ Positive impact on corporate 

image/reputation 

Competitive performance 

¶ Buyer perceives superior service 

ñoutcomeò 

¶ Buyer perceives superior service 

ñexperienceò 

¶ Unique benefits: perceived as superior 

to competitors 

¶ Give firm important competitive 

advantage 

Cost performance 

¶ Substantially lower costs for the firm 

¶ Perform below expected cost 

¶ Achieve important cost efficiencies for 

firm 

Other booster 

¶ Enhance sales/client use of firmôs other 

products/services 

¶ Enhance profitability of firmôs other 

products/services 

Financial 

services, 

management 

services, 

transportation 

and 

communication 

Survey 

and 

interview 

Moenaert et 

al. (1995) 

The extent to which the project achieves the 

initial commercial objectives and expectations 

perceived by the respondents 

The degree of commercial success of the 

project perceived by the respondents 

Manufacturing 

(e.g., 

electronics, 

chemical, 

textile, etc.) 

Survey 

Atuahene-

Gima (1996) 

Financial performance 

¶ Market share objectives 

¶ Sales objectives 

¶ Growth objectives 

¶ Profit objectives 

Non-financial performance 

¶ Provide opportunities for cost efficiency 

¶ Give proprietary advantage to the firm 

¶ Enhance sales of other 

products/services 

¶ Open up new markets 

Manufacturing 

(chemical, food 

and beverage, 

electronics, 

metal products, 

etc.); and 

services 

(banking and 

trust, insurance, 

computer 

software, etc.) 

Survey 
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¶ Improve sales and profitability of other 

products/services to the firm 

Griffin and 

Page (1996) 

Customer-based success 

¶ Customer satisfaction 

¶ Customer acceptance 

¶ Market share goals 

¶ Revenue goals 

¶ Revenue growth goals 

¶ Unit volume goals 

Financial success 

¶ Meet profit goals 

¶ Meet margin goals 

¶ IRR or ROI 

¶ Break-even time 

Technical performance success 

¶ Competitive advantage 

¶ Meet performance specs 

¶ Speed to market 

¶ Development cost 

¶ Meet quality specs 

¶ Launch on time 

¶ Innovativeness 

Manufacturing Survey 

Lievens 

and 

Moenaert 

(2000) 

Financial performance 

¶ Achieve the initial commercial 

objectives and expectations 

¶ Exceed market share objectives 

¶ Exceed sales growth objectives 

¶ Overall profitability 

Technological performance perceived by the 

respondents 

The achievement of learning effects 

Banks and 

saving 

institutions 

Survey 

Avlonitis et 

al. (2001) 

Financial performance 

¶ Profitability 

¶ Sales 

¶ Market share 

¶ Exceed profit objectives 

¶ Exceed sale objectives 

¶ Exceed market share objectives 

Non-financial performance 

¶ The companyôs perceived image 

¶ Improve the loyalty of the existing 

customers 

¶ Enhanced the profitability of other 

products 

¶ Attract new customers 

¶ Give an important competitive 

advantage 

Financial 

services 

Survey 

Tatikonda 

and 

Montoya-

Operational Outcomes 

¶ Product quality 

Manufacturing Survey 
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Weiss 

(2001) 

¶ Unit cost 

¶ Time-to-market 

Market Outcomes 

¶ Customer satisfaction 

¶ Relative sales 

Menor et al. 

(2002) 

NSD Outcomes 

Financial measures 

¶ Achieving higher overall profitability 

¶ Substantially lowering costs for the firm 

¶ Performing below expected costs 

¶ Achieving important cost efficiencies for 

the firm 

Competitiveness measures 

¶ Exceeding market share objectives 

¶ Exceeding sales/customer use level 

objectives 

¶ Exceeding sales/customer growth 

objectives 

¶ Achieving high relative market share 

¶ Having a strong positive impact on 

company image/reputation 

¶ Giving the company important 

competitive advantage 

¶ Enhanced sales/customer use of other 

products or services 

Quality measures 

¶ Resulting in service ñoutcomeò superior 

to competitors 

¶ Resulting in service ñexperienceò 

superior to competitors 

¶ Having unique benefits perceived as 

superior to competitors 

¶ Great reliability 

¶ More user friendly 

NSD Process 

Criterion cost 

¶ Average development cost per service 

product 

¶ Development cost of individual service 

product 

¶ Percentage of turnover spent on 

developing new services, products and 

processes 

Effectiveness 

¶ How many new services developed 

annually 

¶ Percentage new services that are 

successful 

Speed 

¶ Concept to service launch time 

¶ Concept to prototype time 

¶ Prototype to launch time 

- Literature 

review 
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¶ Time to adopt new concept from 

outside the firm 

Hull (2004) Time and cost 

¶ Shorter time taken from concept to test 

market for new service products 

¶ Shorter time taken from test market to 

full-scale delivery of new service 

products 

¶ Reduced cost of service product 

development 

¶ Reduced cost of service product 

delivery 

Product innovation  

¶ New features 

¶ Upgraded features 

Banking, 

insurance, 

consulting 

services, health 

care, retail, 

education, 

distribution, etc. 

Survey 

Verworn et 

al. (2008) 

Efficiency 

¶ Personal resources are sufficient 

¶ On budget 

Effectiveness 

¶ Meet profitability objectives 

¶ Meet sales objectives 

¶ Meet market share objectives 

¶ Competitive advantage 

¶ Customer satisfaction 

Manufacturing Survey 

Verworn 

(2009) 

Efficiency 

¶ Milestones achieved 

¶ Personnel targets achieved 

¶ Cost targets achieved 

Overall satisfaction 

¶ Satisfaction within team 

¶ Satisfaction with process 

¶ Satisfaction with results 

Electronics, 

measuring 

instruments 

Interview 

Melton and 

Hartline 

(2010) 

Sales performance  

¶ Exceed sales objectives  

¶ Exceed market share objectives 

¶ Exceed profit margin objectives 

¶ Exceed usage objectives 

¶ Exceed ROI objectives 

Project efficiency 

¶ Less than expected development costs 

¶ Less than planned concept to launch 

time 

¶ Performance of the innovation below 

expected cost 

Education, 

health care, and 

financial 

services 

Survey 

Knudsen 

and 

Mortensen 

(2011) 

Quality and timing 

¶ Product quality is clearly better than 

other alternatives on the market 

¶ Product was introduced on the market 

at the planned time 

Time to market (speed) 

Electronics, 

Furniture, 

Machines and 

equipment, 

chemical, metal 

products, etc. 

Survey 
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¶ Slower than the norm in the industry 

¶ Slower than the project teamôs 

expectation 

¶ Slower than a typical NPD project in 

the firm 

Cost 

¶ Have higher cost compared to the norm 

in the industry 

¶ Have higher cost than our expectation 

¶ Have higher cost than a typical NPD 

project in the firm 

 

Table 2.7: Measures of IT/IS  success proposed in prior works 

Author(s) Success measures Industry 
Type of 

Study 

de Wit 

(1988) 

Project functionality 

¶ Financially 

¶ Technically 

¶ Or otherwise 

Project management 

¶ Budget 

¶ Schedule 

¶ Technical specification 

Contractorôs commercial performances 

¶ Short term 

¶ Long term 

- Concep-

tual 

Grover et al. 

(1996) 

¶ Infusion measures 

¶ Market measures 

¶ Economic measures 

¶ Usage measures 

¶ Perceptual measures 

¶ Productivity measures 

- Literature 

review 

Wateridge 

(1998) 

¶ It is profitable for the sponsor/owner and 

contractors 

¶ It achieves its business purpose in three 

ways (strategically, tactically and 

operationally) 

¶ It meets its defined objectives 

¶ It meets quality thresholds 

¶ It is produced to specifications, within 

budget and on time 

¶ All parties (users, sponsors, the project 

team) are happy during the project and 

with the outcome of the project 

IT consultants Survey 

DeLone and 

McLean 

(2003) 

¶ Information quality 

¶ System quality 

¶ Service quality 

¶ Intention to use 

¶ Use 

- Literature 

review 
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¶ User satisfaction 

¶ Net benefits 

Thomas and 

Fernández 

(2008) 

¶ On-time 

¶ On-budget 

¶ Sponsor satisfaction 

¶ Steering group satisfaction 

¶ Project team satisfaction 

¶ Customer/user satisfaction 

¶ System implementation 

¶ Meet requirements 

¶ System quality 

¶ System use 

¶ Business continuity 

¶ Meet business objectives Delivery benefits 

Finance and 

insurance, 

mining, 

electricity, gas 

and water 

supply 

Survey 

Since the main focus of the current study is on the early phase of the innovation 

process, an overview of current knowledge about the FFE phase is described next. 

2.5. The FFE of Innovation 

To be successful in service innovation, firms should use a systemic process for 

developing new services (de Jong & Vermeulen, 2003). Several models have been 

proposed in the existing literature as described in Section 2.3.2 ï innovation process in 

services. Inspired by Koen et al. (2001), we assert that, typically, the innovation process 

has three main phases: FFE or predevelopment, development, and commercialisation. 

The FFE is considered to be the first stage of the innovation process. The FFE begins 

when an opportunity is first considered worthy of further ideation, exploration, and 

assessment. It ends when a firm decides to invest in or to terminate the idea (Khurana & 

Rosenthal, 1998). The FFE is often characterised as involving low levels of formalisation 

and high levels of uncertainty (Alam, 2006a; Verworn, 2009; Verworn et al., 2008; Zhang 

& Doll, 2001), thus it is often called the ñfuzzy front-endò (FFE) ï a term first coined by 

Smith and Reinertsen (1991).  

To better understand the FFE, we present the knowledge produced by previous 

works concerning key activities in the FFE, antecedents of the FFE, and outcomes of the 
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FFE, respectively in the next three sub-sections. In the fourth sub-section, we discuss the 

importance of the FFE and the reasons why we decided to focus on openness in the FFE 

rather than in the whole innovation process. 

2.5.1. Front-end activities 

The literature on innovation management offers several frameworks emphasising 

the stages/processes/activities that occur in the early phase of innovation. For example, 

Khurana and Rosenthalôs (1997, 1998) framework consists of four activities: (1) 

opportunity identification, (2) opportunity assessment and (3) product definition, and (4) 

project planning. Koen et al. (2001) suggested that the front end of innovation involves 

five elements: (1) opportunity identification, (2) opportunity analysis, (3) idea genesis, (4) 

idea selection, and (5) concept and technology development. Enkel et al. (2005) proposed 

a five-phase model structured in cycle consisting of: (1) knowledge generation, (2) idea 

generation, (3) opportunity identification, (4) prototype development, and (5) concept 

definition phases. In a more recent study, Akbar and Tzokas (2013) empirically proposed 

a front-end knowledge conceptualisation framework being comprised of five stages: (1) 

knowledge generation, (2) knowledge evaluation, (3) knowledge expansion, (4) 

knowledge refinement, and (5) knowledge crystallisation. By looking at the variety of 

front-end activities presented here, we are able to identify the main purposes of the FFE. 

The goals of such an early phase seem to be to come up with a lot of interesting ideas, to 

be able to select the right idea, and to know as much as possible about the idea. We argue 

that the chance that these goals will be achieved is likely to increase if the FFE team open 

up to external ideas and knowledge or co-develop with others outside of the firm.  

2.5.2. Antecedents of the FFE 

Scholars have identified various factors that influences the outcomes of the FFE. 

Some of those factors are intensity of planning (Verworn, 2009; Verworn et al., 2008), 
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innovation attributes (de Brentani & Reid, 2012), interdisciplinary FFE team (Moenaert 

et al., 1995; Verworn, 2009), decision-maker characteristics (de Brentani & Reid, 2012), 

heavyweight project manager (Kim & Wilemon, 2002; Zhang & Doll, 2001), clear team 

vision (Zhang & Doll, 2001), potential absorptive capacity (Fosfuri & Tribó, 2008; Jansen 

et al., 2005), use of IT (Gordon et al., 2008; Kim & Wilemon, 2002; Montoya-Weiss & 

OôDriscoll, 2000), management control (Poskela & Martinsuo, 2009), innovative 

communication (Blazevic & Lievens, 2004; Schulze & Hoegl, 2008), customer 

involvement (Alam, 2006a; Magnusson, 2009; Zhang & Doll, 2001), supplier 

involvement (Khurana & Rosenthal, 1997; Zhang & Doll, 2001), market orientation 

(Langerak et al., 2004), and diverse information sourcing (Leiponen, 2005). In sum, 

scholars have identified success factors associated with elements located both inside and 

outside the four walls of the innovating firms. The current study highlights the 

significance of the latter group by focusing on the openness competence within the FFE. 

We argue that a FFE team with a high level of openness competence is likely to produce 

higher quality outcomes of the FFE. 

2.5.3. Outcomes of the FFE 

Kim and Wilemon (2002) proposed that the FFE phase can play a significant role 

in shaping subsequent phases in three aspects. The first aspect involves project selection 

and product definition, which produce two key deliverables: the selection of the right 

project and a well-defined product concept. A well-defined product concept allows a more 

precise estimation of development time, costs, required technical expertise, market 

potential and positioning, risk, and organizational fit (Cooper, 1993). The second 

dimension concerns the speed of the FFE process. The most important cost of the FFE 

may be the cost of delay, due to short product life cycle and intensified competition. This 

is particularly important in service innovation contexts as increasingly short product life 

cycles are one of the main challenges to innovation in services (Menor et al., 2002). 
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Therefore, the development of robust product/service concepts and project plans that 

enables a faster and more effective implementation and commercialisation of the new 

concepts might be necessary. Finally, the people dimension involves the relationships 

between the FFE team members, senior management, other functions, and external 

partners. Activities relating to this dimension, such as the effectiveness of transferring 

FFE learning to the development teams, can influence the performance of the 

development phase (Kim & Wilemon, 2002). Several empirical studies have measured 

FFE performance concerning these three outcome aspects. For example, Ho and Tsai 

(2011) measured FFE performance in terms of efficiency (i.e., speed and costs) and 

effectiveness (i.e., whether the project plan is explicit and stable, and whether the product 

concept is clear and in line with customer needs) of the front-end process. Verworn (2009) 

used deviations from specifications derived from the FFE phase in the following project 

execution phase and communication during the project execution phase to measure the 

performance of activities taking place in the FFE phase.  

In a different way, the potential of ideas generated during the FFE phase has been 

used to evaluate front-end performance. Scholars measured FFE performance in terms of 

competitive potential and future business potential of the product concept generated 

during the FFE phase (Martinsuo & Poskela, 2011; Poskela & Martinsuo, 2009). 

Markham (2013) assessed the success of the FFE phase based on the percentage of ideas 

that moved into the development phase and on the respondentôs perception of the potential 

value of the new ideas from the FFE. In addition, the degree of market and technical 

uncertainty that had been reduced during the FFE phase was also used to indicate the FFE 

performance (Lievens & Moenaert, 2000; Moenaert et al., 1995; Verworn et al., 2008). 
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2.5.4. Why the FFE is important? 

The front-end of innovation is particularly important to success because it is 

characterised as being highly uncertain and is the most information intensive phase (Alam, 

2006a; Moenaert et al., 1995; Verworn, 2009; Verworn et al., 2008; Zhang & Doll, 2001). 

Nevertheless, activities in the FFE phase have the highest potential for improvements 

with the greatest time saving and the least expense, in comparison with activities in the 

other phases. This is because the cost of generating several potential ideas is considerably 

lower than the cost of implementing any one idea (Reid & De Brentani, 2004). 

Furthermore, scholars often conceptually and empirically suggest that the success or 

failure of an innovation project depends on the proficiency of front-end activities (e.g., 

Kim & Wilemon, 2002; Langerak et al., 2004; Zhang & Doll, 2001). A well-defined 

product/service concept (which is one of the main outcomes of the FFE phase) is 

particularly important (Khurana & Rosenthal, 1998; Verworn et al., 2008; Zhang & Doll, 

2001). When designing a new service or redesigning an existing one, managers and 

designers alike have to make decisions on what components (i.e., processes, people skills, 

and materials) are needed and how to integrate them (Goldstein et al., 2002). In other 

words, a service concept specifying both what and how must be defined in order to 

concretise the service innovation. However, since services are intangible, heterogeneous, 

and delivered over time and space, bias (i.e., oversimplification and incompleteness in 

conceptualising new service offerings) is often present in both the specification and the 

interpretation of the service concept (Bitner et al., 2008).  

Langerak et al. (2004) discovered positive relationships between proficiency in 

FFE activities and new product performance based on data collected from a survey of 126 

firms in the Netherlands. Furthermore, in a study of 497 new NPD projects in Japanese 

manufacturing firms, Verworn et al. (2008) suggested that intensive planning activities 

and a reduction of market and technical uncertainty during the FFE have a positive impact 
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on NPD effectiveness at a project level (which is defined as the extent to which an 

innovation fulfils the companyôs objectives regarding profit targets, customer satisfaction 

and competitive advantage). More recently, Markham (2013) empirically unearthed 

positive and independent impacts of front-end performance on overall success, time to 

market, market penetration and financial performance, even after controlling for the use 

of formal implementation processes, innovation strategy and champions. 

Nevertheless, it must be noted that the other phases of the innovation process (i.e., 

development and commercialisation) are also significant to the project success. Some 

scholars argue that in order to transform a potential idea into a successful innovation, the 

process of idea conversion or transformation is crucial (e.g., Hansen & Birkinshaw, 2007; 

Love et al., 2011). Hansen and Birkinshaw (2007, p. 126) strongly claimed that ña 

companyôs capacity to innovate is only as good as the weakest link in its innovation value 

chain (IVC)ò. The IVC model includes three main stages: idea generation, idea 

conversion and idea diffusion (Hansen & Birkinshaw, 2007). The causal links between 

the elements of IVC were empirically tested by Love et al. (2011) based on the survey 

data of 1,151 UK business service firms. In a similar vein, in a study of 2,464 innovative 

Spanish firms, Fosfuri and Tribó (2008) found that R&D cooperation, external knowledge 

acquisition and experience with knowledge searches are key antecedents of a firmôs 

potential absorptive capacity (PAC) (which is defined as the ability to map from external 

useful knowledge flows to internally available information) and thus proposed that PAC 

is a source of competitive advantage in innovative firms. Although no empirical test had 

been done, they theoretically suggested that a firmôs realised absorptive capacity (RAC) 

(which is defined as the ability to exploit the external knowledge once it has been brought 

within the boundaries of the organization) is a mediator of the relationship between PAC 

and innovation performance. 
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The current study however focuses solely on the FFE phase due to two main 

reasons. Firstly, as we discussed earlier in this sub-section, the FFE phase is crucially 

important to innovation success. Secondly, we believe that an external openness strategy 

is most useful when being applied to the FFE of innovation. By being more open to the 

outside, a development team might be able to gather relevant information and knowledge 

to reduce risks and uncertainties associated with the FFE. More complete knowledge 

about customers, the market situation and technology help improve project planning and 

reduce deviation from specifications (Verworn, 2009). Moreover, during the FFE, high 

levels of fuzziness can damage shared team purpose, strategic fit of the innovation, and 

clarity of project targets (Zhang & Doll, 2001). These could cause problems in the 

development phase, including conflicts among parties involved as well as disputes over 

a projectôs legitimacy (Kim & Wilemon, 2002). Moenaert and colleagues (1995, p. 249) 

consistently suggested that the majority of information acquisition and uncertainty 

reduction takes place in the FFE, whereas the later stages are mainly concerned with the 

implementation of the agenda developed during the FFE phase. 

Since the context of this study is the FFE of IT-based service innovation, the IS 

literature was included in the review. The current knowledge of IS development process 

focusing on the early stages in particular is presented next. 

2.6. The FFE of IT/IS Development 

One of the most well-known IT/IS development process models is the 

ñinformation systems development life cycleò (SDLC) or the ñwaterfall modelò (Avison 

& Fitzgerald, 2006). Although many variants of the SDLC exist, it has six basic stages: 

(1) feasibility study, (2) systems investigation, (3) systems analysis, (4) systems design, 

(5) implementation, and (6) review and maintenance (Avison & Fitzgerald, 2006). The 

feasibility study is a preliminary investigation of the existing system for problems, 
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constraints, requirements and possible alternative solutions. Generally, at the end of this 

stage, the system analyst generates a formal report that is presented to management who 

will then decide whether to proceed or not. After the project has been given approval, the 

systems investigation begins. It involves a thorough investigation of the information 

found in the previous stage. The systems analysis stage tries to understand all aspects of 

the current systems and indicates how things could be improved ï i.e., requirements of 

the new system. Next, the systems design involves the design of both the computer and 

manual parts of the new system. Following these designs the new system is then 

implemented and tested. The final stage of the SDLC takes place once the system is 

operational. Staff will be assigned for maintenance. A review and evaluation of the system 

is performed to ensure that it fulfils the requirements set out in the earlier stages, and the 

development is within budget and timeline (Avison & Fitzgerald, 2006).  

When looking at the key activities of the FFE of innovation presented in Section 

2.5.1, one might observe several similarities between those front-end activities and 

activities in the first four stages of the SDLC. To illustrate the point, key deliverables of 

those four stages of the SDLC are essentially a list of system specifications or 

requirements, a design of both new computer systems and new business processes, and a 

project plan (Avison & Fitzgerald, 2006). Similarly, the aim of the idea generation, 

evaluation, and uncertainty reduction activities in the FFE of innovation is also to 

generate ideas for a new service/produce as well as its specifications, while the other 

front-end activities (i.e., concept development and project planning) produce a prototype, 

a detailed design and an execution plan. In addition, one of the major problems of the 

traditional waterfall model is that requirements are difficult for users to articulate or 

define at the early stages of the SDLC (Avison & Fitzgerald, 2006). Users often realise 

what they really want or do not want at the end of a long development process, probably 

late in the implementation phase or during user testing. Making major amendments to the 
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system at this time may be very costly. An increasingly popular development approach 

called ñagileò has been proposed as a solution to the requirement problem (Highsmith & 

Cockburn, 2001). The agile approach adopts an evolutionary approach, which is 

characterised by an ongoing and iterative nature, together with prototyping and a 

philosophy that embraces changes. Interactions, frequent delivery of working software, 

customer collaboration and responding to changes are crucial in agile development  

(Avison & Fitzgerald, 2006). 

Success of an IT/IS development process often relies on the effectiveness of 

requirements gathering (Hofmann & Lehner, 2001; Verner et al., 2005). Getting the 

requirements right is probably the most difficult part of a development project (Hofmann 

& Lehner, 2001). Moreover, since the current study explores the impact of openness 

competence on front-end uncertainty reduction in generating specifications for IT-based 

service innovations, a review of prior works on how system requirements are generated 

in IT/IS development projects may provide valuable insight into the FFE of IT-based 

service innovation. Therefore, a review of the literature on IS design and requirements 

engineering is presented in the following sub-sections. 

2.6.1. What is requirement engineering and why it is important? 

Requirement engineering (RE) is the first activity of the IS development process 

(Kauppinen et al., 2004). It involves both a process of requirements specification by 

gathering the needs of all stakeholders of an IS project (e.g., customers, users, senior 

management, project managers, developers) and a process of systematically refining and 

analysing those specifications (Hofmann & Lehner, 2001, p. 59). RE includes four key 

activities, namely elicitation, modelling, validation, and verification (Hofmann & Lehner, 

2001). Typically, it starts by the process of eliciting requirements from various sources, 

such as experts, documents, users, the current system, etc. These requirements are then 
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modelled to provide an alternative solution. The gradual normalisation of the model lead 

to a candidate specification, which then is validated and verified by feedback from the 

stakeholders (Hofmann & Lehner, 2001).  

RE is the most critical and complex phase of the development of socio-technical 

systems (Juristo et al., 2002; Pandey et al., 2010). Scholars have identified deficiencies 

in requirements as the most important cause of software project failure (Hofmann & 

Lehner, 2001) and suggested that gathering good requirements and effectively managing 

those requirements impact project success (Verner et al., 2005). Moreover, RE is critical 

because errors in such an early stage can lead to problems later in the stages of system 

design and implementation (Kauppinen et al., 2004). According to Davis (1993), 

detecting and repairing errors later in the maintenance phase may cost 200 times more 

than detecting and repairing them in the RE phase. Furthermore, more than half of the 

development costs of complex IS is attributable to decisions made in the requirements 

specification and design phase (Walz et al., 1993). 

2.6.2. Factors affecting the success of requirements engineering 

Prior to the discussion about the current knowledge on critical success factors of 

RE, an understanding of how RE success is defined in the literature should first be 

obtained.  According to El Emam and Madhavji (1995), RE success is multidimensional. 

Its three components are (1) cost effectiveness of the RE process focusing on resources 

used during the RE phase, (2) quality of RE products assessing the quality of documents, 

architectural design, and cost/benefit analysis, and (3) quality of RE service concerning 

user satisfaction with the service provided by the RE team. To achieve successful RE 

outcomes, scholars have suggested several critical success factors. Firstly, a team with 

superior application domain knowledge is crucial to RE success (Curtis et al., 1988; 

Hofmann & Lehner, 2001; Walz et al., 1993). It is also found that smaller group of 
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analysts with tighter and less interrupted collaboration would produce a more complete 

specification and workable design (Curtis et al., 1988; Daley, 1978). Thirdly, based on 

survey and interview data of software projectsô stakeholders, Hofmann and Lehner (2001) 

discovered that successful RE teams tend to involve customers/users and establish good 

relationships with all stakeholders. This is because organisational boundaries impede 

communication between the team and external stakeholders which results in disrupted 

acquisition, sharing and integration of knowledge (Curtis et al., 1988; Walz et al., 1993). 

The fourth factor is slack resources as Hofmann and Lehner (2001) found that successful 

projects allocate significantly more resources and efforts to RE, than projects with 

average performance. Finally, since RE is a complex process that involves gathering 

product specifications from a vast number of viewpoints, roles, responsibilities and 

objectives (Pandey et al., 2010, p. 287), a systematic approach and well-defined process 

is therefore necessary (Hofmann & Lehner, 2001; Kauppinen et al., 2004).   

Based on the discussion in the previous and the current sections, we argue that the 

main objectives of the FFE of both the innovation and the IT/IS development processes 

are to gather as much information as possible about the innovation or the IT/IS under 

development in order to allow preplanning and decision making in advance to the actual 

execution. Since previous studies have suggested the importance of gathering ideas, 

information and knowledge from all stakeholders to FFE performance, we propose that 

the ability of a FFE team to open up the front-end process (i.e., openness competence 

within the FFE) is related to the teamôs ability to effectively reduce front-end uncertainty. 

FFE outcomes with less uncertainty in turn are more likely to lead to project success. To 

support these propositions, in the following sections, we review the literature on 

information-processing and open innovation. In addition, we discuss why openness 

competence within the FFE is crucial to front-end uncertainty reduction and innovation 

success. 
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2.7. An Information-Processing Theory  

The ñinformation-processing theoryò proposes that there is a positive relationship 

between the degree of uncertainty and the amount of information processing required 

(Galbraith, 1974). Specifically, the greater the uncertainty of a task, the greater the 

amount of information is required by decision makers in order to achieve a given level of 

performance. Galbraith (1974) explained the rationale behind this relationship as follow: 

ñIf the task is well understood prior to performing it, much of the activity can be pre-

planned. If it is not understood, then during the actual task execution more knowledge 

is acquired which leads to changes in resource allocations, schedules, and priorities. 

All these changes require information processing during task performance. [é] The 

basic effect of uncertainty is to limit the ability of the organization to preplan or to 

make decisions about activities in advance of their execution.ò (p. 28) 

Accordingly, we argue that, to avoid deviations from the pre-planned specifications in 

subsequent phases, an innovation team should try to enhance its ability to pre-plan and to 

make decisions by reducing uncertainty as much as possible during the FFE. 

 According to Galbraith (1974), to cope with the amount of task uncertainty, firms 

should improve their information processing capacity by adopting three mechanisms. 

First, for routine predictable tasks, the use of rules and programs allows the operators to 

execute a pre-defined set of actions which is appropriate to the situation he/she is facing. 

Second, for tasks with greater uncertainty where, in some situations, there are no rules to 

be applied, the hierarchy is used on an exception basis. Third, instead of specifying rules 

and programs, organisations should set goals or targets to be achieved. Employees then 

select the behaviours or actions that lead to achieving those goals and targets. However, 

if the project does not achieve the goals and targets as planned, the hierarchy is again 

employed. 
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 Nevertheless, for tasks like introducing new products or services, venturing into 

new markets, or incorporating new technologies, a vast amount of information may often 

be required. This leads to more exceptions, more information processing, and an 

overloaded hierarchy (Galbraith, 1974, p. 29). The organisational mechanisms suggested 

above might not be sufficient. To tackle the problem, firms can proceed in either of two 

general ways. They can either try to reduce the amount of information required to be 

processed, or to increase the firmôs information-processing capacity (Galbraith, 1974; 

Tushman & Nadler, 1978). 

 There are two ways to reduce the need for information processing (Galbraith, 

1974). The first is the creation of slack resources. As the task uncertainty soars, one 

response strategy is to increase the planning goals or targets, e.g., deadline extensions, a 

loose budget, or buffer inventories. The other is to create self-contained tasks. This 

strategy shifts the authority structure from one based on input, resources and skills to one 

based on output or geographical factors. For example, instead of functionalities, subunits 

can be created around product lines, projects, target client groups, or geographical areas. 

To improve information processing capacity, Galbraith (1974) suggested two general 

strategies. First, firms can improve its decision makersô information processing capacity 

by investing in vertical IS. Second, lateral relationships should be established in order to 

relieve the information processing burden of a small number of decision makers to others 

sharing the problem. 

 We argue that managersô attention will be more fruitful when focusing on 

improving the front-end teamsô information processing capacity, in lieu of focusing on 

reducing information-processing requirements. It may not be practical to employ the slack 

resources strategy in the current market situation of the service industry because it is 

characterised by hyper-competition, exceptional turbulence and short product life cycles 
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(Van Riel et al., 2004). Furthermore, as strongly claimed by Chesbrough (2003) ñNot all 

smart people work for usò (p. xxvi), a group of people from different functionalities of 

the firm might not possess sufficient knowledge, competencies or skills to develop radical 

new products or services. Accordingly, the use of lateral relationships or external 

openness to improve the FFE teamôs information-processing capability, which is likely 

to be less costly than investing in new IS, is proposed to contribute more efficiently and 

effectively to the outcomes of the FFE and, ultimately, to innovation success. 

2.7.1. A link between front-end uncertainty reduction and innovation success 

Based on the literature on the front-end of innovation, drivers of uncertainty 

include the involvement of multiple actors, technology and market newness (Frishammar 

et al., 2011; Verworn et al., 2008). According to Zhang and Doll (2001), fuzziness related 

to the front-end of innovation involves customers, technology and competition. They also 

hypothetically suggested that there are negative effects of high levels of front-end 

fuzziness on shared team purpose, strategic fit of project targets, and clarity of project 

targets. In addition, Chang et al. (2007) conceptually proposed three main sources of 

front-end fuzziness, namely (1) front-end environment, (2) front-end means and (3) front-

end goals. The front-end environment concerns general environment and task 

environment. While the former includes those non-specific factors affecting all 

innovators (e.g., socio-cultural, demographic factors, natural environment and resources, 

etc.), the latter involves more direct sources of fuzziness including departments, 

consumers, competitors, suppliers, and innovation partners. The front-end means refer to 

key activities in the FFE. Two categories of front-end activities were identified: strategic-

level (e.g., innovation portfolio management, project planning, the linkages between 

innovation strategy and business plan, etc.) and operating-level activities (e.g., 

opportunity identification, idea evaluation, concept development, etc.). The final source 

is the front-end goals, which can be classified into intermediate goals (e.g., timeline and 
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budget, strategic fit, innovativeness, etc.) and final goals (new product/service concepts, 

business/project plans, risk reduction, etc.). Vague or highly abstract goals could cause 

front-end fuzziness (Chang et al., 2007). By gathering relevant knowledge and 

information externally and exploiting innovation partnerships, the present study argues 

that the negative effects of the three sources of front-end fuzziness can be mitigated. 

FFE scholars taking the information-processing view often suggest that, by 

reducing uncertainty as much as possible during the FFE phase, the overall performance 

of an innovation project can be improved (Frishammar et al., 2011; Moenaert et al., 1995; 

Verworn, 2009; Verworn et al., 2008). Verworn et al. (2008) empirically identified 

positive relationships between the degree of market and technical uncertainty reduction 

during the FFE and overall project success. Furthermore, Moenaert et al. (1995) observed 

a significant difference between successful and unsuccessful innovation projects 

regarding the amount of uncertainty reduced during the FFE. They found that on average 

innovation uncertainty, which concerns the FFE team membersô knowledge of user needs, 

marketing and R&D resources requirements, technology used, and technological strategy 

of the competition, had been reduced during the FFE in successful innovation projects as 

much as it had been during the whole cycle in unsuccessful ones. Frishammar et al. (2011) 

studied the FFE phase of product and process innovation in metal and mineral firms and 

discovered that, in successful projects, uncertainty differed significantly between the first 

and the last sub-phase of the FFE. However, no significant difference was found for 

unsuccessful projects. In high-technology service industries, innovation success has been 

found to be related positively and directly with the systematic reduction of decision-

making uncertainty (Van Riel et al., 2004).  

  Uncertainties inherent in the front-end of innovation mainly involve market and 

technology (Verworn, 2009; Verworn et al., 2008; Zhang & Doll, 2001). The former 
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includes uncertainty over customersô needs, competitors, pricing and market situations; 

the latter concerns knowledge gaps in technology specification, technical requirements 

(e.g., timeline, resources, skills, etc.), and potential technical problems that might arise 

during the development (Verworn et al., 2008, p. 4). As posited by Calantone et al. (1996), 

a higher proficiency in marketing reduction initiations (e.g., market assessment studies, 

product testing, etc.) and in technical reduction activities (e.g., technical assessments, 

product designs, etc.) results in greater innovation success. In this study, we argue that 

for tasks involving a high level of market and technical uncertainty, such as the 

development of a new product or service, it is important that the development team 

increases their information-processing capacity by reaching out for information, 

knowledge, or expertise from outside of the firm. Front-end managers should therefore 

focus on reducing both the market and technical uncertainty systematically and 

effectively through openness. Such a view coincides with the concept of openness in the 

open innovation literature. 

In the following sections, the key principles of open innovation are delineated, as 

well as a review of the extant literature on open innovation. After that, a discussion of 

how openness is crucial to uncertainty reduction in the early phase of innovation is 

presented. 

2.8. Open Innovation 

During the post war (WWII) period, R&D functions in firms were in the age of 

deep vertical integration, because there were few capable external alternatives 

(Chesbrough, 2003). This internally-focused way of innovation management is virtue, 

since it is easy to capture value from oneôs R&D when one controls the entire value chain, 

thanks to oneôs dominant position in the market (Chesbrough, 2003). Chesbrough (2003) 

called this paradigm as ñclosed innovationò. In this view, successful innovation requires 
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firms to generate and develop ideas internally, nurture them in one of their business units, 

and commercialise them through their sale and distribution channels (Chesbrough et al., 

2006). However, Chesbrough (2003) argues that the closed innovation paradigm has 

recently been challenged by four erosion factors: (1) the increasing availability and 

mobility of skilled workers; (2) the emergence of a venture capital market; (3) the 

availability of external paths to market for ideas sitting on the shelf; and (4) the increasing 

capability of external suppliers. The landscape of knowledge has shifted away from 

central R&D facilities towards the outside world as a result of these erosion factors. A 

closed innovation approach is now likely to overlook business opportunities in the large 

pool of knowledge lying outside of the firmôs boundaries. Moreover, these erosion factors 

also make it very difficult for firms to prevent internally generated knowledge from 

leaking out when entrepreneurial employees leave the company and start their own 

business with the help of venture capitals (Chesbrough et al., 2006). 

To address the weaknesses of the closed innovation paradigm, Chesbrough (2003) 

proposed a new innovation paradigm called ñopen innovationò by drawing from an earlier 

body of academic scholarship concerning spillovers generated by internal R&D 

(Chesbrough & Rosenbloom, 2002), absorptive capacity (Cohen & Levinthal, 1990), 

democratising innovation (Von Hippel, 2005), use of alliances (Baum et al., 2000; 

Gerlach, 1992), construction of networks (Gomes-Casseres, 1996) and the rise of 

intermediate markets (Arora et al., 2002). He argues that valuable ideas can come from 

inside or outside of the companyôs boundary and can go to market from inside or outside 

of the firm. In addition, the role of business models is highlight, in enabling the utilisation 

of both external and internal ideas to create value and the delineation of internal 

mechanisms to capture some portion of that value (Chesbrough, 2003, p. xxiv). Figure 

2.2 illustrates the process of open innovation.  
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Figure 2.2: Open Innovation paradigm for managing industrial R&D (source: 

Chesbrough, 2003) 

As shown in Figure 2.2, ideas can originate from either inside or outside the firmôs 

research process. However, some of those ideas may leak out through the permeable 

boundary of the firm, either in the research phase or later in the development phase. 

Leakage mechanisms are, for instance, start-up companies, out-licensing and departing 

employees (Chesbrough, 2003). To sum up, the important assumptions of open 

innovation are: good R&D practices must include accessing and integrating external 

knowledge; firms can and should manage their intellectual property to advance their own 

business model as well as commercialise their intellectual property to profit from their 

rivalsô use; and start-up companies can be exploited as additional commercialisation 

channels or experimental marketing fields.  

There are several motives for firms to move from closed to open innovation. 

Exploration and acquisition of external knowledge, or cooperation with external partners 

enables firms to lower their R&D cost, increase innovation productivity and reduce time 

to market, while out-licensing or venturing can be an additional way to make profit from 
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novel ideas (Chesbrough, 2003). In an interview-based study of 12 early adopters of open 

innovation, Chesbrough and Crowther (2006) found that the search for growth, in 

revenues and in new products is the most common reason behind the adoption of the 

concept. Furthermore, innovative firms may practise open innovation in order to gather 

new ideas, knowledge or complementary resources, to spread risks, or to build an 

innovation network (Hoffmann & Schlosser, 2001; Mohr & Spekman, 1994). In terms of 

outbound open innovation, Lichtenthaler and Ernst (2007) empirically identified 

numerous drivers, such as attempting to entry into foreign markets through licensing, 

setting an industry standard, guaranteeing freedom to operate, gaining access to other 

firmsô knowledge, guaranteeing the firmsô technological leadership, enhancing the firmôs 

reputation, or strengthening its inter-organisational networks. 

Nevertheless, companies investing in open innovation activities also face several 

risks and barriers (Enkel et al., 2009). Those risks are loss of knowledge, high 

coordination cost, loss of control, high complexity (Enkel et al., 2009), attention problems 

(Laursen & Salter, 2006), and disclosure of a corporate crown jewel (Rivette & Kline, 

2000). The impediments that hinder innovative firms from fully profiting from their open 

innovation campaign are: the not-invented-here (NIH) syndrome and a lack of internal 

commitment (Chesbrough & Crowther, 2006), difficulty in finding the right partners 

(Miotti & Sachwald, 2003), insufficient time and financial resources (Enkel et al., 2009), 

organisational change issues (Chiaroni et al., 2010), and finding the right balance between 

exploration and exploitation (Jansen et al., 2006; March, 1991) because there is a 

curvilinear relationship between searching deeply and widely, and innovation 

performance (Laursen & Salter, 2006).  

Next, reflecting on the multidimensional nature of open innovation, several 

definitions viewed from different perspectives are presented. Over the past decade, 
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innovation researchers have extensively investigated into the open innovation phenomena 

and, as a consequence, proposed a variety of analytical frameworks. These frameworks 

could be very useful to both theory development and practical implementation of open 

innovation. The final sub-section reviews those open innovation frameworks and 

discusses the framework that frames the current study. 

2.8.1. Definitions of open innovation 

Scholars have used different definitions of open innovation in their studies. One 

of the most often used is: ñthe use of purposive inflows and outflows of knowledge to 

accelerate internal innovation, and expand the markets for external use of innovation, 

respectivelyò (Chesbrough et al., 2006, p. 1). Two main concepts can be identified at the 

heart of this definition: inbound open innovation and outbound open innovation 

(Chesbrough & Crowther, 2006). The former involves the practice of leveraging othersô 

discoveries and knowledge based on the argument that firms need not and should not rely 

exclusively on their internal R&D. The latter suggests that companies should look for 

external organisations with business models that are better suited to their new ideas or 

inventions (Chesbrough & Crowther, 2006).  

From a process perspective, open innovation can be defined as an innovation 

approach that ñsystematically [relies] on a firmôs dynamic capabilities of internally and 

externally carrying out the major technology management tasks, i.e., technology 

acquisition and technology exploitation, along the innovation processò (Lichtenthaler, 

2008, p. 148). In addition, concerning a firmôs external search strategy, Laursen and Salter 

(2006) define openness as ñthe number of different sources of external knowledge that 

each firm draws upon in its innovative activitiesò (p. 1204). On the other hand, 

emphasising on the free revealing of ideas or outbound open innovation, Von Hippel and 

Von Krogh (2006) argue that ña central tenant of open innovation is free revealing of the 
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detailed workings of novel products and services, so that others may use them, learn from 

them, and perhaps improve them as wellò (p. 295). Although the diversity of definitions 

of open innovation seems to depict its richness and multi-dimensional nature, such a 

conceptual ambiguity, however, inhibits the ability to build a coherent body of knowledge 

about open innovation (Dahlander & Gann, 2010).  

2.8.2. Classification frameworks of open innovation practices 

In addition to Chesbrough and Crowtherôs (2006) inbound versus outbound open 

innovation classification scheme mentioned above, a broad variety of perspectives have 

been adopted to frame open innovation practices in organisations. Openness has been 

recognised by researchers as a continuum with varying degree of openness, rather than a 

binary classification of open versus closed (Chesbrough, 2003; Dahlander & Gann, 2010). 

From a firmôs innovation process perspective, Enkel et al. (2009) argued that there are 

three core open innovation processes: (1) outside-in, (2) inside-out and (3) coupled 

processes. The outside-in process involves integrating knowledge from external sources, 

such as customers, suppliers, competitors, universities and research institutes, into the 

companyôs knowledge base in order to increase innovativeness and reduce time to market. 

The inside-out process refers to earning profits by bringing ideas or innovations to market 

through external channels, such as venturing1, out-licensing2 and spin-offs3. The coupled 

process encourages co-creation with complementary partners through alliances, 

cooperation, and joint ventures. This process combines the outside-in process with the 

                                                 

1 A practice where a large firm financially invests and takes an equity stake in, or offer a strategic alliance 

or support to, an innovative or specialist (often smaller) firm (Chesbrough, 2003). 
2 A practice where a firm commercialises its inventions or intellectual properties (IP) through selling or 

licensing their inventions or IP to another firm (Chesbrough, 2003). 
3 A practice involving the creation of an independent company through the sale or distribution of new 

shares of an existing business or division of a parent company. Businesses wishing to streamline their 

operations often sell less productive or unrelated subsidiary businesses as spinoffs (Investopedia.com, 

2015). 
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inside-out process (Enkel et al., 2009). Additionally, by applying the dimensions of 

inbound versus outbound open innovation and pecuniary versus non-pecuniary 

interactions, Dahlander and Gann (2010) proposed two forms of inbound open innovation 

ï (1) acquiring and (2) sourcing; and two outbound forms ï (3) selling and (4) revealing. 

Open innovation practices can also be grouped by embracing both process and outcome 

views of innovation activities in organisations. Huizingh (2011) suggested that both the 

process and the outcome of innovation can be closed or open, which results in four types 

of innovation, namely (1) closed innovation (closed process and closed outcome), (2) 

private open innovation (open process but closed outcome), (3) public innovation (closed 

process and open outcome), and open source innovation (open process and open outcome). 

Finally, Lichtenthaler and Lichtenthaler (2009) amalgamated the literature on knowledge 

management, absorptive capacity, and dynamic capabilities; and came up with a 

capability-based framework for open innovation, which concerns knowledge exploration, 

retention and exploitation. As a result, six knowledge capacities (defined as a firmôs 

capabilities of managing internal and external knowledge in open innovation processes) 

were identified ï i.e., inventive, absorptive, transformative, connective, innovative, and 

desorptive capacity.  

The main construct of interest in this study ï i.e., openness competence within the 

FFE ï is defined based on the outside-in and the coupled processes proposed by Enkel et 

al. (2009). We propose that openness competence is crucial to the overall success of a 

service innovation project as it helps mitigate uncertainties related to the FFE phase. The 

next section discusses how the term ñopenness competenceò is defined in this research 

study. Also, it presents prior works that suggest the impact of openness competence on 

innovation performance; and its role in the FFE of innovation. 
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2.9. Openness Competence 

The literature on dynamic capabilities suggests that a source of sustain 

competitive advantage for organisations operating in high-velocity markets is ñthe firm's 

ability to integrate, build, and reconfigure internal and external competences to address 

rapidly changing environmentsò (Eisenhardt & Martin, 2000, p. 516; Teece et al., 1997). 

According to Teece (2007, p. 1322), to identify and shape opportunities, firms must 

ñconstantly scan, search, and explore across technologies and markets, both ólocalô and 

ódistantô.ò Moreover, links with potential collaborators, such as customers, suppliers, 

universities, must be established for firms to tap into innovations emerging outside (Teece, 

2007). Sensing capability is one of the essential dynamic capabilities needed for service 

innovation (Kindström et al., 2013). Kindström et al. (2013, p. 1066-1067) proposed that 

firms seeking to increase the service content of their business portfolios and those looking 

to develop new services should employ sensing activities in four main areas:  

¶ Customer-linked service sensing which focuses on building up deep customer 

knowledge, including organising feedback loops and creating organisational roles, 

systems and processes that continuously capture and relay customer demands; 

¶ Service system sensing which involves building up an understanding of the entire 

service system, including links to partners and suppliers and creating an innovation 

network; 

¶ Internal service sensing which emphasises building up internal sensing: e.g., 

opportunities related to the integration of products and services and the detection of 

decentralised initiative, as well as having a structured service development process to 

facilitate internal sensing; and 

¶ Technology exploitation which includes scanning and exploring sources outside the 

service system, primarily related to merging new-to-industry technologies. 
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In a similar way but in a different context, Robertson et al. (2012, p. 827) argued that, to 

achieve incremental process innovation, firms need to possess an accessive capacity 

which refers to ñcapabilities that promote finding, assimilating and recognising the 

importance of knowledge é [as well as] the importance of taking the initiative in 

establishing contacts with other organisations to gather external information or 

knowledge.ò  

The discussion above is consistent with the concept of inbound open innovation. 

A firmôs abilities to effectively execute external searches and innovative coordination can 

have an impact on the success of innovation in services (Chesbrough, 2011). This is in 

line with Lichtenthaler and Lichtenthalerôs (2009) capability-based framework for open 

innovation. Their framework suggests that a firmôs abilities to explore external 

knowledge and to retain knowledge in inter-firm relationships are crucial for managing 

external knowledge in the open innovation process. Similarly,  Enkel et al. (2009) 

proposed an open innovation archetypes framework consisting of three core processes: 

(1) the outside-in process, (2) the inside-out process and (3) the coupled process. While 

the inside-out process concerns earning profits from the ideas generated from the front-

end process, the outside-in and coupled processes are relevant to idea generation activities 

in the FFE phase. Thus, the current study highlights these two processes. 

The ñoutside-in processò involves ñenriching the companyôs own knowledge base 

through the integration of suppliers, customers, and external knowledge sourcingò (Enkel 

et al., 2009, p. 312). The implications of such activities have been identified in the 

literature. Scholars have suggested a positive relationship between a firmôs external 

knowledge search and its innovation performance (Chang et al., 2012; Chiang & Hung, 

2010; Laursen & Salter, 2006; Leiponen, 2005).  
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 The ñcoupled processò refers to ñco-creation with (mainly) complementary 

partners through alliances, cooperation, and joint ventures during which give and take are 

crucial for successò (Enkel et al., 2009, p. 313). Inter-organisational partnerships allow 

firms to gain access to and draw from diverse knowledge, resources and capabilities to 

generate innovative new products or services (Eisingerich et al., 2009). In addition, 

alliance networks may also be necessary in situations where economies of scale could not 

be achieved by a sole firm and/or diverse skills, technologies and competencies are 

required (Chesbrough, 2011; Zeng et al., 2010). Scholars have long encouraged firms to 

co-create value with external partners, such as customers (Alam, 2006a; Oliveira & von 

Hippel, 2011), competitors (Mention, 2011), business partners (Ordanini & Parasuraman, 

2011), suppliers (Den Hertog, 2000; Hsieh & Tidd, 2012), intermediaries (Howells, 2006; 

Zeng et al., 2010), and universities and research organisations (Fey & Birkinshaw, 2005; 

Segarra-Blasco & Arauzo-Carod, 2008).  

Since activities in the FFE primarily involve exploring new opportunities, 

concretising ideas and assessing them (Khurana & Rosenthal, 1998), the current study 

emphasises the inbound activities of open innovation. Specifically, regarding Enkel and 

colleaguesô (2009) open innovation archetypes framework, the concept of openness 

employed in the present study is essentially framed by the outside-in and coupled 

processes that, we believe, helps to reduce uncertainty related to the FFE of service 

innovation projects which in turn leads to service innovation success. Firms that build 

capabilities to widely explore external sources of ideas (Chen et al., 2011; Laursen & 

Salter, 2006), to absorb external knowledge (Caloghirou et al., 2004; Cohen & Levinthal, 

1990), and to cooperate with external partners (Ettlie & Pavlou, 2006; Zeng et al., 2010) 

have been reported as better performers, both in terms of innovativeness and sales of 

innovations, compared to their relatively closed counterparts.  
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The researcher defines óopennessô within the FFE phase as a concept involving 

both the outside-in and coupled processes. As the S-D logicôs FP4 indicates, ñoperant 

resources are the fundamental source of competitive advantageò (Vargo & Lusch, 2008, 

p. 7). We therefore define óopenness competenceô within the FFE as ñthe ability of a front-

end team to explore, gather and assimilate operant resources from external sources by 

means of the outside-in and the coupled processes.ò Such competence may be important 

for a team adopting a more open approach to the front-end of innovation.  

2.9.1. Openness competence and innovation success 

Several empirical research studies have suggested a positive relationship between 

inbound openness and innovation performance. For example, Hsieh and Tidd (2012) 

found that a more closed approach to service innovation tends to reduce the development 

time, while a more open approach produces a greater variety of innovations and higher 

levels of innovation novelty. In terms of external knowledge searches, greater search 

depth and breadth enhance innovation performance (Chen et al., 2011; Chiang & Hung, 

2010). For innovation partnerships, Ordanini and Parasuraman (2011) reported that a 

development teamôs ability to collaborate with customers and business partners 

contributes to innovation volume and newness of the innovations, respectively. Zeng et 

al. (2010) discovered a positive relationship between inter-firm cooperation and the 

innovation performance of SMEs.  

Nevertheless, others have reported contradictory results. Knudsen and Mortensen 

(2011) surveyed 110 Danish firms and discovered interesting findings. The study found 

that firms employing single-firm innovation strategies overpowered their more open 

counterparts who employ collaborative strategies with regard to innovation performance. 

In addition, their findings suggest that higher openness in innovation leads to worst timing 

to market, slower development, and higher development costs. In a similar way, 



78 

 

according to Laursen and Salterôs (2006) study, there is a curvilinear (an inverted U-shape) 

relationship between searching deeply and widely, and innovation performance. 

Therefore, the right balance between exploration and exploitation needs to be achieved in 

order to be successful in innovation, as March (1991, p. 71) described:  

ñAdaptive systems that engage in exploration to the exclusion of exploitation are likely 

to find that they suffer the costs of experimentation without gaining many of its 

benefits. They exhibit too many undeveloped new ideas and too little distinctive 

competence. Conversely, systems that engage in exploitation to the exclusion of 

exploration are likely to find themselves trapped in suboptimal stable equilibria.ò 

One possible explanation for these conflicting findings may be that openness has 

been studied at a higher level of analysis (e.g., at the firm or the innovation project levels). 

Examining openness at different phases of the innovation process could yield more 

consistent results. We argue that, unlike in the later stages, a more open approach might 

fare better in the early stages of the innovation process. Activities in the information-

intensive FFE phase are likely to lend themselves better to greater external openness, 

which sometimes incurs higher costs and is time-consuming (Knudsen & Mortensen, 

2011). The next section therefore reviews prior works on openness in the FFE phase. 

2.9.2. Openness competence within the FFE 

While the entire process of new product or service development could benefit 

from being more open, we argue that openness may be most useful in the FFE where the 

majority of information acquisition and uncertainty reduction takes place (Moenaert et 

al., 1995). Openness to new ideas, inputs and sources of inspiration external to the firmôs 

boundary is considered crucial for innovation projects, especially in their early stages 

(Fagerberg, 2005). In the service sector in particular, since formal R&D plays a much less 



79 

 

important role than it does in manufacturing, service firmsô innovation capacities strongly 

depend on access to external information sources (Muller & Zenker, 2001).  

According to Luoma et al. (2008), although resources used in the FFE are 

accounted for only 10% of the total cost of new product or service development, 70% of 

the total costs are committed at this phase. Therefore, gathering and assimilating as much 

knowledge and information as possible regarding market situation, technical feasibility, 

financial feasibility, etc. may be crucially important for activities in the FFE. de Brentani 

and Reid (2012, p. 76) conceptually studied the FFE of radical innovations and argued 

that the use of webs of external relationships allows the FFE team to draw on new and 

different areas of knowledge and product application situations rather than focusing on 

current uses and markets. They also proposed that, during the FFE phase of radical 

innovation projects, longer search times, more processing time and additional information 

might be necessary in order to improve the quality of information and decision making 

(de Brentani & Reid, 2012, p. 77). Even though this may translate into the slower speed 

of FFE information movement. Love et al. (2011) empirically highlighted the importance 

of external openness in the initial, exploratory phase of the innovation process, while 

internal openness (e.g. team working) is suggested as the more prominent mode of 

innovation in the later stages. These findings indicate a need for front-end people to 

expose themselves to the outside world more in order to achieve a higher level of front-

end performance. 

Prior studies have proposed several benefits for a FFE team that possesses the 

ability to open up effectively during the FFE phase. Firstly, the FFE of innovation has 

traditionally been characterised by a low level of formalisation (Khurana & Rosenthal, 

1997; 1998) and often involves high levels of market and technical uncertainty  (Verworn, 

2009; Verworn et al., 2008). To reduce front-end uncertainty, various sources of 
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knowledge and information lying outside the innovating firmôs boundaries have been 

suggested by the literature. Alam (2006a) conducted a qualitative study involving 26 

financial firms and reported that the early involvement of customers in the FFE phase of 

service innovation makes the FFE much less fuzzy. Similarly, demand uncertainties in 

the FFE of new online service development can be mitigated by analysing data collected 

from observing customersô actual behaviours (Ozer, 2007). Cooperation with external 

entities, such as suppliers, intermediaries, government agencies and competitors, can also 

help reduce the level of front-end fuzziness (Kim &  Wilemon, 2002). Based on a case 

study of two innovation projects in a high-tech company, Stevens (2014) indicated that, 

to reduce uncertainty, the front-end team should use the customerôs knowledge as a basis 

for decision-making. The use of personal networks is also crucial in the FFE phase due 

to the limited amount of time and resources available in such an early period (Stevens, 

2014). The use of both internal and external networks by boundary-spanning individuals 

in the FFE of discontinuous innovation induces higher quality information flow into the 

innovating firm (de Brentani & Reid, 2012).  

Secondly, external knowledge searching and inter-organisational partnerships 

provide information and knowledge that help to inspire creative solutions and identify 

problems early. Chesbrough and Crowther (2006) discovered that early adopters of open 

innovation used these practices to address possibly the most important issues of the FFE 

phase, i.e., how to avoid over-funding incremental projects and how to adequately fund 

higher potential, longer term ideas. In an experiment by Magnusson (2009), early 

involvement of lead users was found to facilitate the production of ideas that challenged 

the prevailing dominant logic of the innovating firms. Consistently, Björk and Magnusson 

(2009) empirically suggested that individuals with more network connectivity are likely 

to provide a higher proportion of high-quality ideas in the idea generation phase. 
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Finally, the risk of cooperation failures in innovation can be reduced through 

previous experiences in partnership (Lhuillery & Pfister, 2009). Therefore, early 

involvement of innovation partners might help strengthen the partnerships before 

venturing into the development phase, thus reduce the risk of cooperation failure. 

Similarly, a study by Verworn (2009) highlighted the importance of reducing market and 

technical uncertainty early in the FFE phase, since both were found to help improve both 

intra- and inter-communication between the participants later in the development phase. 

As presented in this section, although scholars have recommended external 

knowledge searching and the establishment of external partnerships early in the 

innovation process, empirical studies that investigate openness competence within the 

FFE are yet limited. To address this issue, we have established a conceptual framework 

based on the information-processing and open innovation theories. The framework is 

illustrated and explained in the next section. 

2.10. A Conceptual Framework 

From the review of previous research presented in this chapter, we have been able 

to construct an initial conceptual framework (Figure 2.3) that was used to frame our entire 

investigation. The framework was formed with a purpose to provide answers to the three 

research questions mentioned in Chapter 1:  

RQ1: What are the key dimensions of openness competence within the FFE of service 

innovation? 

RQ2: Does openness competence within the FFE contribute to service innovation 

success?  

RQ3: If yes, does openness competence contribute to service innovation success 

through the degree of market and technical uncertainty reduction during the FFE phase? 
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With regard to RQ1, we argue that openness competence is multidimensional in 

nature. However, from the literature review, prior knowledge of openness competence 

within the FFE of service innovation is limited. Concerning the key construct of the model, 

we intend to unearth the key dimensions of openness competence within the FFE through 

an S-D logic analytical lens. 

As discussed in Section 2.9.1, previous findings on the effect of openness on 

innovation success are inconclusive. This study is an attempt to provide a possible 

explanation for these conflicting results by providing answers to RQ2 and RQ3. The 

conceptual framework was founded upon two areas of the literature. Firstly, the 

information-processing literature suggests the extent to which a FFE team (or an 

information processing team) can reduce uncertainty (e.g., by closing any information 

gaps between the team and the customers, competitors, technology, etc.) during the FFE 

phase (where uncertainty is high) influences the success of the service innovation process 

(i.e., a process of uncertainty reduction). Secondly, based on the open innovation theory, 

the model proposes that openness competence can be linked to market and technical 

uncertainty reduction during the FFE. 

 

Figure 2.3: A conceptual framework of this study 
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2.11. Summary of the Chapter 

 In this chapter, we reviewed the literature in the fields of service innovation, the 

FFE of innovation, the information-processing theory and open innovation. The extant 

literature reveals the prominent influence of service innovation on the competitive 

advantage of firms competing in modern economies. There are three main streams of 

research on service innovation, namely assimilation, demarcation, and synthesis. The 

current study takes a synthesis approach and looks at openness competence within the 

FFE through an S-D logic analytical lenses. Although the FFE has been suggested as a 

significant phase in the innovation process, little effort has been made to investigate the 

role of openness in reducing the uncertainty related to such an early phase. Building on 

the literature on information-processing theory and open innovation, we created an initial 

theoretical framework (shown in the previous section). The next chapter describes and 

verifies the philosophical worldview and methodologies adopted by the researcher. The 

current study adopts a mixed methods design that includes an exploratory case study and 

a confirmatory survey of IT-based service innovations in Thailand. A detailed description 

of the design of the two phases is provided in next chapter.    
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3. Research Design 

3.1. Introduction 

According to Creswell (2009, p. 5), the term ñresearch designò refers to ñthe plan 

or proposal to conduct research, involve[ing] the intersection of philosophy, strategies of 

inquiry, and specific methods.ò The research design of the current study is a sequential 

mixed methods design with an exploratory nature. Therefore, it consists of two distinct 

phases: qualitative followed by quantitative (Creswell & Plano Clark, 2011). We first 

performed a theory-building case study. The case data helped us to identify the key 

dimensions of openness competence and to develop hypotheses, which, in the second 

phase, were tested with data from a large-scale survey of project managers who 

participated in the FFE phase of IT-based service innovation projects.  

There are several reasons why a mixed methods design is an appropriate approach 

for solving the research questions under study. Firstly, mixed methods research enables 

the researcher to answer questions that cannot be answered by qualitative or quantitative 

methods alone (Creswell & Plano Clark, 2011). In other words, both exploratory and 

confirmatory research questions can be addressed simultaneously (Teddlie & Tashakkori, 

2009, p. 33). This allows us to explore openness within the FFE and its impact on service 

innovation success through front-end uncertainty reduction as well as to verify the 

findings discovered from the exploration. Secondly, the combination of qualitative and 

quantitative methods offsets the weaknesses associated with purely qualitative or 

quantitative research (Bryman, 2006; Creswell & Plano Clark, 2011). Finally, mixed 

methods research provides stronger inferences (Teddlie & Tashakkori, 2009). Rather than 

choosing between qualitative and quantitative data collection method, we argue that using 

in-depth interviews in conjunction with questionnaires can provide a greater depth and 

breadth of understanding of the poorly understood phenomenon of the FFE of service 
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innovation. First, we conducted an inductive multiple case study to build a theory 

regarding the key dimensions of openness competence within the FFE and to initially 

confirm its contribution on success through front-end uncertainty reduction. Then, a 

deductive quantitative study was carried out to statistically verify the emergent 

dimensions and the proposed relationship between openness competence and service 

innovation success. 

Framed by a ñframework for designò proposed by Creswell (2009) (Figure 3.1), 

this chapter starts with a discussion on the general view of the world and the nature of 

research that a research study holds, i.e., its philosophical worldview. Then, the strategies 

of inquiry considered suitable for answering the present studyôs research questions are 

explained. Thirdly, the details of the data collection and analysis methods is delineated. 

Finally, we provide a summary of the chapter. 

 

Figure 3.1: A ñFramework for Designò ï the interconnection of worldviews, strategies of 

inquiry, and research methods (source: Creswell, 2009, p. 5) 

3.2. Philosophical Worldviews or Paradigms 

ñBoth qualitative and quantitative methods may be used appropriately with any 

research paradigm. Questions of method are secondary of paradigm, which we define 
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as the basic belief system or world view that guides the investigation, not only in 

choices of method but in ontologically and epistemologically fundamental waysò 

(Guba & Lincoln, 1994, p. 105).  

Following this statement, the current section critically discusses on the 

philosophical assumptions that guide our choice of methodology. The term ñworldviewsò 

or ñparadigmsò refers to ñsystems of beliefs and practices that influence how researchers 

select both the questions they study and methods that they use to study themò (Morgan, 

2007, p. 49). In social and behavioural sciences, there are three methodological 

communities of researchers Teddlie and Tashakkori (2009, p. 4):  

¶ Quantitatively oriented researchers ï who primarily work within the 

ñpostpositivist/positivistò paradigm, 

¶ Qualitatively oriented researchers ï who subscribe to a paradigm known as 

ñconstructivismò and its variants, and  

¶ Mixed methodologies ï those who are philosophically oriented to the ñpragmatismò 

or ñtransformative perspectiveò paradigm. 

Historically, quantitative approaches dominated social science research from the 

late 19th century up until the mid-20th century. Interest in qualitative research increased 

during the latter half of the 20th century, which inevitably led to the paradigms debate 

(Creswell, 2009; Teddlie & Tashakkori, 2009). The beginning of mixed methods research 

dated back to the late 1980s (Creswell, 2009). The use of triangulation strategies 

eventually led to the continued emergence of mixed methods research. In addition, the 

ñincompatibility thesisò had been criticised by the scholars during the 1970-1990 era 

(Teddlie & Tashakkori, 2009, p. 75). These led to the institutionalisation of mixed 

methods as a third methodological orientation (Teddlie & Tashakkori, 2009).  
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In this section, the ongoing debate on the two competing paradigms of positivism 

and constructivism is firstly demonstrated. Then, the researcher explains and justifies the 

current studyôs worldview of pragmatism which is generally positioned in the middle 

between the two polar approaches. 

3.2.1. The paradigms debate - positivism versus constructivism 

The ñquantitative approachò dominated social science research methodology up 

until the late 1970s, when ñqualitative researchò began to gain attention (Creswell, 2009; 

Morgan, 2007). Advocates of qualitative research often claimed that various issues 

associated with quantitative research could possibly be solved by taking qualitative 

approaches. The prominent work of Lincoln and Guba (1985) proposed a system for 

comparing different paradigms in social science through the concepts of: ontology, 

epistemology, and methodology. The main assumption of the paradigm debate is that 

radically different beliefs concerning the nature of reality and knowledge, held in different 

paradigms (e.g., positivism versus constructivism), make it impossible to translate or 

reinterpret research between the paradigms (Morgan, 2007). A brief review of the 

ongoing paradigms debate between ñpositivismò and ñconstructivismò (or 

ñinterpretivismò) is given below.  

In terms of ontology, positivist researchers hold an objective view of reality; hence 

they believe that ñthere are objective facts about the world that do not depend on 

interpretation or even the presence of any personò (Nonaka & Peltokorpi, 2006, p. 75). 

Regardless of observers, the world can be conceived though causal relations between 

entities; and there is such thing as universal knowledge (Nonaka & Peltokorpi, 2006). 

The role of researchers is therefore to ñdiscover the objective physical and social realityò 

(Orlikowski & Baroudi, 1991, p. 9). In contrast, constructivism/interpretivism asserts a 

subjective view of the world and argues that there is no reality independent of human 
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perception (Lee & Lings, 2008). Further, constructivists assume that ñthe social world 

(that is, social relations, organizations, division of labor) is not ógivenô. Rather the social 

world is produced and reinforced by humans through their action and interactionò 

(Orlikowski & Baroudi, 1991, p. 14). Therefore, unlike positivists, interpretive 

researchers believe that social reality cannot be discovered, but can only be interpreted 

(Orlikowski & Baroudi, 1991). 

Epistemologically, positivists believe that ñhuman experience of the world 

reflects an objective, independent reality and that this reality provides the foundation for 

human knowledgeò (Weber, 2004, p. vi). Therefore, valid knowledge can only be 

obtained through observation and measurement (Holden & Lynch, 2004). To support 

such belief, researchers need to build a set of constructs and hypotheses based on existing 

theories, and develop a set of instruments to measure them (Orlikowski & Baroudi, 1991). 

These hypotheses will then be statistically tested and either confirmed or rejected, leading 

to a new cycle of theory development and testing (Saunders et al., 2009). Note that the 

objective view of positivists has been heavily criticised for their disregard of many 

subjective decisions being made by the researchers themselves during the course of their 

study (Johnson & Onwuegbuzie, 2004). A few examples of subjectivism in quantitative 

research include deciding what to study, identifying the target constructs, developing 

instruments to measure those constructs, choosing alpha levels, etc. In contrast, 

constructivism suggests that social phenomena cannot be captured in a deductively 

constructed model and by statistically testable hypotheses (Orlikowski & Baroudi, 1991). 

Constructivists believe that knowledge ñis built through social construction of the worldò 

(Weber, 2004, p. vi) and ñcannot be discovered, as it is subjectively acquired ï everything 

is relativeò (Holden & Lynch, 2004, p. 400). Therefore, when investigating social 

phenomena, researchers need to get inside the world of those generating it and interpret 

it through the researchersô set of meanings (Holden & Lynch, 2004). Specifically, 
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constructivists focus on making sense of social phenomena through their stream of 

consciousness and their interaction with social actors (Saunders et al., 2009). Instead of 

going to the field with a well-defined set of constructs built on a priori theory, 

interpretative researchers try to derive their constructs from the field by conducting in-

depth investigation into and expose themselves to the social phenomenon of interest 

(Orlikowski & Baroudi, 1991). 

The positivist paradigm has several strengths as well as weaknesses. The first 

strength is that its assumptions support causality and law-like generalisations (Saunders 

et al., 2009). In general, such law-like generalisations are possible only when the 

constructs of interest are operationalised and reduced to the simplest possible elements 

(Holden & Lynch, 2004). Secondly, positivismôs adherence to a highly structured 

methodology facilitates replication, which essentially increases the external validity of 

the results (Saunders et al., 2009). In comparison, replicability is much more challenging 

in interpretive studies because of the less well-defined nature of their research methods 

and the subjective nature of their interpretation (Weber, 2004). In terms of weaknesses, 

positivist studies tend to disregard the historical and contextual conditions of the 

phenomena of interest; they mainly emphasise the status quo (Orlikowski & Baroudi, 

1991). This disregard may lead to an incomplete picture of the phenomena. Additionally, 

positivism believes in a hypothesis-deductive approach to research (Orlikowski & 

Baroudi, 1991). Unlike the inductive approach of constructivism, such a deductive 

procedure is not likely to lend itself to the discovery of new emerging themes or theories. 

Finally, as the constructs of interest are usually operationalised and reduced to the 

simplest elements, the knowledge produced may be too abstract and general to be directly 

applied to specific situations, contexts, and individuals  (Johnson & Onwuegbuzie, 2004). 
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The main strength of constructivist inquiry is that an interpretative perspective 

enables researchers to capture the complexity and dynamics of social phenomena that are 

both time and context dependent (Orlikowski & Baroudi, 1991). In addition, an inductive 

approach allows fresh themes, categories or theories to emerged from empirical evidences 

(Holden & Lynch, 2004). Finally, although positivism focuses on causal relationships, it 

tends to lack the ability to explain why those relationships happen in the first place 

(Saunders et al., 2009). By focusing on sense making and interactions in a particular 

setting, interpretative researchers may be able to understand what is happening. However, 

in addition to the issues of replicability, there are several additional flaws in the 

philosophical assumptions of constructivism. Firstly, many positivists heavily criticise 

constructivism for its concepts of relativism and incommensurability (Holden & Lynch, 

2004). Extreme subjectivists argue that ñthere are many equal versions of reality; each 

version of reality is personal and community-specificò (Holden & Lynch, 2004, p. 405). 

Therefore, each version of reality is incommensurable. This belief conflicts with the 

concept of scientific progress. The second limitation is that constructivist research fails 

to explain ñthe unintended consequences of human actionò, which refers to the actions 

that cannot be explained by the intentions of the actor (Orlikowski & Baroudi, 1991).  

The paradigms debate is the foundation of the ñincompatibility thesisò, stating that 

ñit was inappropriate to mix QUAL [qualitative] and QUAN [quantitative] methods due 

to fundamental differences in underlying paradigms [i.e., constructivism versus 

positivism]ò (Teddlie & Tashakkori, 2009, p. 73). However, according to Teddlie and 

Tashakkori (2009), the paradigms debate was resolved for many researchers with the 

emergence of the ñcompatibility thesisò proposed by Howe (1988). Instead of the two 

polar opposites, Teddlie and Tashakkori (2009) proposed a QUAL-MM-QUAN 

continuum as portrayed in Figure 3.2. Zone A consists of totally qualitative (QUAL) 

research, whereas zone E includes only quantitative (QUAN) oriented studies. Zone B 
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and D consist of mixed methods (MM) research that focuses primarily on the qualitative 

and quantitative components, respectively. Finally, zone C represents mixed methods 

research that weights its qualitative and quantitative elements equally. Along this 

continuum, Teddlie and Tashakkori (2009) positioned five distinct paradigms that are 

associated with the three research communities, i.e., qualitative, mixed methods, and 

quantitative. Their comprehensive summarisation of the important philosophical 

assumptions and beliefs of each of the five paradigms related to the three research 

communities is displayed in Table 3.1. Since this is a mixed methods study, a brief 

description of the researcherôs pragmatic worldview as well as the reasons why such a 

worldview is appropriate to this studyôs research questions are explained next.  

 

Figure 3.2: The QUAN-MM -QUAL Continuum (source: Teddlie & Tashakkori, 2009, p. 

28)
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Table 3.1: Paradigm contrast table comparing five paradigms  (source: Teddlie & Tashakkori, 2009, p. 88) 

Dimension of 

Contrast 
Constructivism Transformative Pragmatism Postpositivism Positivism 

Methods Qualitative Both qualitative and 

quantitative; community of 

practitioners involved in 

methods decisions 

Both qualitative and 

quantitative; researchers 

answer questions using 

best methods 

Primarily quantitative Quantitative 

Logic Inductive Both inductive and 

hypothetico-deductive 

Both inductive and 

hypothetico-deductive 

Hypothetico-deductive Hypothetico-deductive 

(originally inductive) 

Epistemology 

(researcher/par

ticipant 

relationship) 

Subjective point of 

view; reality co-

constructed with 

participants 

Both objective and 

interaction with participants 

valued by researchers 

Both objective and 

subjective points of view, 

depending on stage of 

research cycle 

Modified dualism Objective point of view 

(dualism) 

Axiology (role 

of values) 

Value-bound inquiry All aspects of research 

guided by social injustice 

Values important in 

interpreting results 

Values in inquiry, but 

their influence may be 

controlled 

Value-free inquiry 

Ontology (the 

nature of 

reality) 

Ontological relativism 

ï multiple, constructed 

realities 

Diverse viewpoints 

regarding social realities; 

explanations that promote 

justice 

Diverse viewpoints 

regarding social realities; 

best explanations within 

personal value systems 

Critical realism 

(external reality that is 

understood imperfectly 

and probabilistically) 

Naïve realism (an 

objective, external 

reality that can be 

comprehended) 

Possibility of 

causal 

linkages 

Impossible to 

distinguish causes 

from effects; credibility 

of descriptions 

important 

Causal relations that 

should be understood 

within the framework of 

social justice 

Causal relations, but 

they are transitory and 

hard to identify; both 

internal validity and 

credibility important 

Causes identifiable in 

a probabilistic sense 

that changes over 

time; internal validity 

important 

Real causes 

temporally precedent 

to or simultaneous with 

effects 

Possibility of 

generalisation 

Only ideographic 

statements possible; 

transferability issues 

important 

Ideographic statements 

emphasised; results linked 

to issues of social 

inequality and justice 

Ideographic statements 

emphasised; both 

external validity and 

transferability issues 

important 

Modified nomothetic 

position; external 

validity important 

Nomothetic statements 

possible 
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3.2.2. The pragmatic approach to social science research 

Proponents of mixed methods suggest a shift from the top-down approach of 

ontological comparisons to a more pragmatic approach (e.g., Bergman, 2008; Morgan, 

2007). Morgan (2007) explained that the top-down approach imposes constraints on any 

of a researcherôs subsequent epistemological assumptions. These assumptions about the 

nature of knowledge in turn restrict the range of methodological choices. Bergman (2008, 

p. 16) argued that:  

ñThe decision on whether the researcher deals (or, better, wants to deal) with one 

single reality, a constructed reality, multiple realities, multiple constructed realities, a 

co-constructed reality between the researcher and the researched, or no reality at all 

is unrelated to whether patterns in the data are detected via statistical analysis or 

otherwise.ò 

In addition, the claim that knowledge produced by research in different paradigms is 

ñincompatibleò creates major communication barriers and does not allow researchers to 

combine or even compare results from studies taking different ontological beliefs 

(Morgan, 2007). Specifically, rather than debating over which of the paradigms is better 

and dismissing the othersô work, research communities as a whole would be better off if, 

for example, researchers in the qualitative camp pay more attention to exploring and/or 

explaining the range of phenomena that researchers in the quantitative camp have sought 

to define and test, and vice versa. Therefore, a pragmatic approach could be a viable 

alternative on this issue (Morgan, 2007). 

The researcher believes that a pragmatic approach emphasises actual behaviour 

(ñline of actionò), the beliefs that stand behind those behaviours (ñwarrant assertionsò), 

and the consequences that are likely to follow from different behaviours (ñwork abilityò) 

(Morgan, 2007, p. 67) could be an interesting alternative. Rather than focusing on 
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methods, pragmatism highlights the consequences of research, the research problems, and 

the use of all tools available to inform the problem of interest (Creswell & Plano Clark, 

2011).  

According to Cherryholmes (1992), Creswell (2009), Johnson and Onwuegbuzie 

(2004), and Morgan (2007), the key features of pragmatism are:  

¶ Truth is what works at the time. Truth is not based in a duality between reality 

independent of the mind or within the mind (Creswell, 2009). Pragmatism views 

current truth, meaning, and knowledge as tentative and as changing over time 

(Johnson & Onwuegbuzie, 2004). 

¶ Knowledge is viewed as being both constructed and based on the reality of the world 

(Johnson & Onwuegbuzie, 2004). Pragmatists believe that asking questions about 

reality and the law of nature must be stopped (Cherryholmes, 1992). 

¶ Theories are viewed instrumentally (the workability of a theory depends on its 

predictability and applicability) (Johnson & Onwuegbuzie, 2004). 

¶ Pragmatism rejects the traditional dualism of subjective and objective. (Johnson & 

Onwuegbuzie, 2004). Pragmatists employ an intersubjective approach to the 

relationship between the researcher and the research process (Morgan, 2007). 

¶ Pragmatismôs logic of inquiry is abduction, involving working back and forth between 

induction and deduction (Morgan, 2007). 

¶ Pragmatists are free to choose the methods, procedures, and techniques that best 

match their research problems and objectives (Creswell, 2009). 

Pragmatism therefore allows the use of, different assumptions, different research 

methodologies, and both qualitative and quantitative data collection and analysis 

(Creswell, 2009). It offers an immediate middle ground philosophically and 

methodologically (Johnson & Onwuegbuzie, 2004).  
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On the one hand, the nature of RQ1 (ñWhat are the key dimensions of openness 

competence within the FFE of service innovation?ò) is exploratory, since, to our 

knowledge, the core components of openness competence have yet to be suggested by the 

literature. On the other hand, the other two questions (RQ2: ñdoes openness competence 

within the FFE contribute to service innovation success?ò and RQ 3: ñif yes, does 

openness competence contribute to service innovation success through the degree of 

market and technical uncertainty reduction during the FFE phase?ò) are rather 

confirmatory. Therefore, for the current study, we hold the worldview of pragmatism, 

which allows us to tackle research questions with radically different natures without any 

methodological limitations. Furthermore, we believe that knowledge generated from 

qualitative and quantitative approaches complements each other, which could result in 

more practical answers to the research questions. 

3.3. Strategies of Inquiry or Research Methodologies 

ñStrategies of inquiryò or ñresearch methodologiesò refer to ñtypes of qualitative, 

quantitative, and mixed methods designs or models that provide specific direction for 

procedures in a research designò (Creswell, 2009, p. 11). Some examples of research 

methodologies are displayed in Table 3.2. 

Table 3.2: Strategies of inquiry (compiled from Creswell, 2009; Creswell and Plano Clark, 

2011; Saunders et al., 2009) 

Strategies Associated 

With Quantitative 

Approach 

Strategies Associated With 

Qualitative Approach 

Strategies Associated With 

Mixed Methods Approach 

¶ Experiment 

¶ Survey 

¶ Narrative research 

¶ Phenomenology 

¶ Ethnography 

¶ Grounded theory 

¶ Case study 

¶ Action research 

¶ Sequential 

¶ Embedded 

¶ Transformative 

¶ Multiphase 
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 When selecting a research strategy, six conditions should be considered. 

According to Yin (2009, p. 8), three criteria ï (1) the type of research question, (2) the 

extent of control over behavioural variables, affecting internal validity and (3) the degree 

of focus on contemporary events ï should be taken into account when one makes a 

research strategy choice. Further, Scandura and Williams (2000, p. 1250) suggest a trade-

off between three additional important dimensions ï (4) generalisability, relating to the 

issue of external validity; (5) precision in measurement, affecting construct validity; and 

(6) realism of context. With regard to these six dimensions, Table 3.3 compares and 

contrasts the four predominant research strategies. 

Table 3.3: Differences between research strategies (compiled from Scandura and 

Williams, 2000; Yin, 2009; Saunders et al., 2009). 

 
Experiment Survey Case Study 

Action 

Research 

The type of research 

question Why, how? 
What, how, who, 

where? Why, how? How? 

Control of 

behavioural variables High Low Low Moderate 

Focuses on 

contemporary 

events? 
Yes Yes Yes Yes 

Generalisability 
Low High Low Low 

Precision of 

measurement High Low Low Moderate 

Realism of context 
Low Low High Moderate 

A theory-building case study is considered as an appropriate strategy for the first 

phase of this study for several reasons. Firstly, such an inductive approach lends support 

to this studyôs attempt to answer the first research question (RQ1), which focuses on 

identifying key dimensions of openness competence within the FFE and explaining why 

those dimensions are important. Secondly, given the emerging trend of open service 
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innovation (Chesbrough, 2011), the amount of prior research on openness in the FFE 

phase of service innovation is very limited. Therefore, a case study is a suitable method 

to identify patterns and new perspectives about the phenomena (Eisenhardt, 1989). 

Thirdly, the researcher proposes that the front-end of service innovation is typically fuzzy, 

unstructured, and requires multi-party involvement. Therefore, a case study strategy is 

particularly suited to such a poorly understood social phenomenon (Yin, 2009). 

Nevertheless, theories emerging from case studies has usually been challenged on their 

generalisability (Eisenhardt & Graebner, 2007). Furthermore, the control over 

behavioural variables and the precision of measurement are considered problematic in 

case study research (Table 3.3). To counter these drawbacks, an additional data collection 

and analysis phase was introduced. A survey strategy was employed in the later phase of 

the study to improve generalisability as well as for triangulation purposes. 

In the second phase, the survey strategy was chosen for the following reasons. 

Firstly, survey is considered as an appropriate strategy to verify the core components of 

openness competence discovered from the case data. Furthermore, survey data can be 

statistically analysed to confirm the initial framework proposed in Chapter 2 (Figure 2.3), 

thus answering RQ2 and RQ3. Secondly, given that one of the main aims of the second 

phase is to generalise the initial findings, the survey strategy is therefore preferable to 

other strategies. Survey is a more economical way to collect data from large samples 

(Saunders et al., 2009) which leads to higher levels of generalisability (Scandura and 

Williams, 2000). Figure 3.3 presents an overview of the design of the current study. 

 

Figure 3.3: The sequential exploratory mixed methods design (adapted from Creswell and 

Plano Clark, 2011) 
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 The next section describes, in detail, the final component of Creswellôs (2009) 

framework for research design ï ñresearch methodsò.  

3.4. Research Methods 

The third major component of the framework of design (Figure 3.1) concerns the 

specific methods of data collection and analysis (Creswell, 2009). This mixed methods 

sequential exploratory study consists of two main phases: an exploratory phase 

employing a case study strategy, and a confirmatory phase involving a large-scale survey. 

In this design, the researcher first collected and analysed the qualitative data collected by 

interviewing key participants in the FFE phase of 6 online service innovation projects. 

The results obtained in the first phase were used to operationalise the openness 

competence construct and to build 11 research hypotheses. These hypotheses were then 

statistically tested by analysing the data gathered from a survey of project managers in 

Thai IT service provider firms.  

This section starts by explaining how the case study was conducted and how the 

interview data were analysed. Next, the sampling method, survey administration 

procedure, and data analysis techniques adopted in the second quantitative phase are 

described exhaustively.  

3.4.1. The first qualitative phase 

The main objectives of the first phase of this research are twofold: to preliminarily 

assess and develop the initial conceptual framework (Figure 2.3) and to identify key 

dimensions of the openness competence construct. To fulfil these objectives we 

conducted an inductive multiple case study of online service innovations in an emerging 

economy context, i.e., Thailand. In this section, the design of the data collection process 

and the data analysis procedure is delineated. The details of the execution can be found 

in Chapter 4. 
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Sample and data collection 

The case selection strategy of ñpurposeful theoretical samplingò is particularly 

appropriate for inductive theory development (Eisenhardt, 1989; Eisenhardt & Graebner, 

2007; Yin, 2009). The particular approach that we took was ñpolar types, in which a 

researcher samples extreme (e.g., very high and very low performing) cases in order to 

more easily observe contrasting patterns in the dataò (Eisenhardt & Graebner, 2007, p. 

27). The unit of analysis is online service innovation projects targeting two types of 

project: projects with an ñopenò FFE and projects with a ñclosedò FFE. Projects with an 

open FFE are those that search for ideas and knowledge from a wide variety of sources 

and extensively co-develop with external partners, while projects with a closed FFE 

search more narrowly and have very few innovation ties, if any, with other organisations. 

The choice of the online service industry was influenced by a desire to investigate 

service firms experiencing hyper-competition and exceptional turbulence in their 

marketplaces (Van Riel et al., 2004). Moreover, online services have increasingly played 

a significant role in the global economy due to the availability of low-cost ubiquitous 

computing and high-speed connections. However, increasingly short product life cycles 

are one of the main challenges that online service firms face. Therefore, a faster and more 

effective way to innovate is required (Van Riel et al., 2004). These characteristics make 

online services an interesting context for research that focuses on how openness affects 

innovation success.  

Despite the increasingly important role of the service sector in emerging Asian 

economies (Noland et al., 2012), relatively little attention has been given to research on 

service innovation in less advanced Asian economies (Thakur & Hale, 2013). The 

applicability of models and frameworks of service innovation developed in more 

economically-developed countries to the context of developing countries, such as 
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Thailand, was found to be limited (Uchupalanan, 2000). Moreover, according to a report 

by TNSO (2013), online services play an increasingly significant role in the Thai 

economy. For example, the value of the sales of e-commerce businesses in Thailand 

increased from 427,460 million THB (~7,890 million GBP) in 2008 to 608,587 million 

THB (~11,240 million GBP) in 2011. Nevertheless, Thailandôs index level of service 

innovation capability (1.84) is still far behind its product innovation capability (2.29) 

(Wonglimpiyarat, 2010). Thus, a study of how to improve innovation in the Thai service 

sector should prove fruitful. 

In terms of case selection, following Yin (2009), we carried out several 

preliminary interviews to screen for possible candidates. A set of screening criteria was 

used for the selection process. The criteria were: (1) the projects are an online service 

innovation, (2) the projects fit into the open versus closed categories, and (3) the FFE 

phase was completed. Initially, we contacted 9 firms developing 11 online service 

innovations and asked to speak with the person who had participated in the FFE phase of 

their most recent online service innovation project. The respondents were asked to 

describe the project, the key activities in the FFE, and any external sources and partners 

involved in the FFE. Data collected from the 11 projects were preliminarily analysed and 

then the ópolarô projects were selected, i.e., the 3 projects that were most clearly open and 

the 3 projects that were most clearly closed (screening criterion 2). For the selected 

projects, additional interviews were conducted with the informants who participated in 

the initial screening interviews. We asked the informants to refer us to their colleagues 

who had also participated in the FFE of their service innovation project. The main data 

collection method was semi-structured in-depth interviews.  

To fulfil the first objective ï i.e., to assess and develop the initial conceptual 

framework (Figure 2.3), our line of questioning focused on how openness competence of 
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an innovation team affects market and technical uncertainty reduction in the FFE and 

whether FFE outcomes (i.e., produce designs, project plans, etc.) with less uncertainty 

lead to success of service innovation projects. For the second objective ï i.e., to identify 

key dimensions of openness competence within the FFE ï we asked the interviewees of 

the more open cases about what capabilities or operant resources are crucial for a more 

open approach to the FFE. Also, the reasons why teams in the more closed cases did not 

open up their front-end process were explored. 

Data analysis 

The data analysis process followed recommendations delineated in Eisenhardt 

(1989) and Miles et al. (2013). We first undertook a within-case analysis and then 

searched for cross-case patterns. The data analysis procedures were performed with the 

help of QSR Internationalôs (2012) NVivo 10 software. The software enabled the 

researcher to identify, search, retrieve, group, and regroup meaningful data chunks. 

Categories and codes could also be easily applied, changed and removed from the data 

chunks. Focusing on identifying key dimensions of openness competence within the FFE, 

a within-case analysis was conducted with the aim of identifying emergent constructs. 

Furthermore, a case-oriented strategy was used for the cross-case analysis (Miles et al., 

2013). Case data were compared and contrasted across cases in the same group and across 

groups (i.e., open FFE versus closed FFE) in order to provide support for the emergent 

key components of openness competence.  In addition, to confirm the relationships 

proposed in the initial conceptual framework (Figure 2.3), we made comparisons between 

the two types of projects that share patterns (i.e., open and closed FFEs classified by the 

number of external sources and partners of innovation used in the FFE phase).  

To ensure internal validity, a multiple data collection approach was taken to 

achieve triangulation. In addition to the interview data, the data set also included a follow-
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up survey, field notes, websites, online articles, and statistics available on the Internet, 

Appleôs App Store and Androidôs Play Store. Furthermore, the transcriptions of the 

interviews were sent back to the interviewees for verification. With an attempt to enhance 

external validity of the case findings, rich, thick, detailed descriptions of the data 

collection and analysis processes and the findings are provided in Chapter 4. This may 

allow anyone to repeat the procedures or the findings to be compared with similar studies. 

3.4.2. The second quantitative phase 

To verify the key dimensions of openness competence within the FFE and the 

research propositions suggested from the case studyôs findings, a large-scale survey 

concerning openness in the FFE phase of service innovation was carried out in Thai IT 

service provider firms. The second quantitative phase started with a further review of the 

literature with the aim of forming the current studyôs research hypotheses and gathering 

relevant measurement scales used in prior studies. The next step was to come up with an 

appropriate sampling frame and method. Subsequently, a self-administered survey was 

conducted. The collected data were then analysed using PLS-SEM (Hair et al., 2014).  

Sample and data collection 

The main data collection tool was a questionnaire. For the measurement scales of 

the main constructs, whenever possible, we relied on existing operationalisation in the 

literature for two reasons. First, questionnaires developed by novice researchers are 

unlikely to have the same level of reliability and validity as those that have been 

rigorously tested (Marshall, 2005). Second, using validated scales also allows researchers 

to save time and resources and to compare their findings with other studies (Boynton & 

Greenhalgh, 2004). 

Prior to the survey, we performed an initial validation of the measurement scales. 

The initial validation of the measurement scales was conducted by interviewing 5 front-
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end managers. These interviews were conducted in April 2014. The interviewees were 

shown the measurement items and were asked to comment on the appropriateness of those 

items. This step provided the researcher some idea about the face validity of the 

instrument, that involves whether the questions appeared to measure the target variables 

(Creswell, 2014). In addition, it also helped the researcher to improve the content validity 

of the survey instrument (e.g., structure, suitability, jargon terms, translation issues, etc.). 

As a result, several modifications were made to the initial questionnaire. For example, 

one of the significant issues was the ambiguity of the term ñfront-end phaseò. The 

researcher therefore replaced it with the term ñpredevelopment phaseò which has also 

been used by the scholars (e.g., Atuahene-Gima, 1995; Cooper, 1988; Langerak et al., 

2004). This term received more positive feedback from the interviewees in comparison 

to the previous term. The final version of the questionnaire is displayed in Appendix B. 

The sampling frame of this study was a list of Thai IT service provider firms from 

the Department of Business Developmentôs business data warehouse 

(http://datawarehouse.dbd.go.th). The database contains a list of firms that registered with 

Thailandôs Ministry of Commerce up to the fiscal year 2013. To clarify, it is mandatory 

for firms operating in Thailand to register with Thailandôs Ministry of Commerce. Thus, 

the sampling frame could be considered exhaustive. The database was filtered by three 

criteria: (1) the firmôs business description (i.e., target businesses were ñsoftware package 

providersò, ñwebsite design and networking servicesò and ñsoftware consultanciesò), (2) 

the firmôs assets are more than 2,000,000 Baht (~40,000 GBP) and (3) the firmôs 

headquarters are in Bangkok. As a result, a list of 598 companies was obtained.  

With respect to sample sizes, according to Hair et al. (2014), G*Power software 

(Faul et al., 2007; Faul et al., 2009) can be used to compute minimum sample size 

requirements. G*Power analysis for a model with maximum predictors of 7 suggests a 
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required sample size of 103 (Effect size f2 = 0.15, significance level of 0.05, and a 

statistical power of 0.80). A similar study that focused on innovation at a project level 

(e.g., Van Riel et al., 2004) obtained a reasonable response rate of 16.7%. This response 

rate was used to calculate the number of responses that we anticipated to receive. Since 

we planned to send 3 copies of the questionnaire to each of the sample firms, we randomly 

selected a total of 200 firms from the list (i.e., (16.7 * (200 * 3)) / 100 = 100.2).  

To gain access, Human Resource (HR) managers from the selected firms were 

contacted by phone to ask for their participation. Those HR managers who were willing 

to participate were requested to act as a gatekeeper, being responsible for the distribution 

and collection of the questionnaires. The number of copies of the questionnaire that were 

sent ranged from 1 to 5 depending on the number of project managers in the firm. The 

gatekeeper suggested the number of questionnaires. Both paper and online questionnaires 

were delivered to the gatekeepers. Two weeks afterwards, the researcher contacted the 

gatekeepers to ask for the return of completed questionnaires and to remind them about 

the importance of the study and their contributions. Two more reminder calls, one week 

apart, were made to those who had not yet returned the questionnaires.  

Data analysis 

The researcher performed data analysis procedures using SmartPLS software 

version 3.1.3 (Ringle et al., 2014). The particular method employed was a second-

generation multivariate technique ï i.e., PLS-SEM. Such a method is increasingly used 

as a key multivariate analysis method in various research disciplines such as strategic 

management (Hair et al., 2012b), international marketing (Henseler et al., 2009), 

marketing (Hair et al., 2012a), management information systems (Ringle et al., 2012), 

and operations management (Peng & Lai, 2012). 
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In social science research, there are two main approaches to estimating the causal 

relationships in a structural equation model, namely PLS-SEM and ñcovariance-based 

structural equation modellingò (CB-SEM) (Hair et al., 2014). Woldôs (1974; 1982) and 

Lohmºllerôs (1989) PLS-SEM is a causal modelling approach focusing on maximising 

the explained variance of the dependent latent variables (Hair et al., 2011). In contrast, 

CB-SEM focuses primarily on minimising the difference between the theoretical 

covariance matrix and the estimated covariance matrix, without being concerned about 

explained variance (Hair et al., 2011). The reasons why the current study prefers PLS-

SEM over CB-SEM are provided in Section 5.4, Chapter 5. 

3.5. Summary of the Chapter 

This chapter outlined the research design that was adopted. The researcherôs 

philosophical worldview is pragmatism, thus incorporating both qualitative and 

quantitative methods.  The current research is a mixed methods study with an explanatory 

sequential design consisting of two main phases. The first phase is a multiple case study 

in the Thai online service industry. The interview data collected in the first phase were 

analysed qualitatively. The emergent constructs and relationships were later tested by a 

large-scale survey in the second data collection phase. Self-administered questionnaires 

were employed as the main data collection tool. The target respondents were project 

managers in IT service provider firms in Thailand. The survey responses were 

quantitatively analysed using the PLS-SEM technique. The findings of the first and the 

second phases are presented in the next two chapters, respectively. 
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4. Findings ς A Multiple Case Study of Online Service Innovations 

4.1. Introduction 

This chapter presents the findings of the theory-building case study. We 

conducted the case study on the FFE phase of online service innovation with two purposes 

in mind. The first was to uncover the key components of openness competence. The other 

was to provide an initial confirmation of the applicability of the conceptual framework 

displayed in Chapter 2 (Figure 2.3) to service innovation in a developing economy. We 

included 6 online service innovation projects from 5 IT service providers in Thailand. 

The main data collection method was in-depth interviews as we hoped that qualitative 

data might be able to provide us with rich and deep understanding of a complex 

phenomenon such as the FFE of service innovation.  

The present chapter starts by describing how the case data were collected and 

analysed. It then presents the within-case analysis of each of the 6 service innovation 

projects. Based on a cross-case analysis, we identify the key dimensions of openness 

competence within the FFE as well as provide empirical support for the proposed 

conceptual framework. In the final section, the case study findings are discussed with the 

literature and, as a result, 7 propositions are proposed. 

4.2. The Case Study 

4.2.1. Data collection 

In terms of data collection, semi-structured in-depth interviews were performed. 

In 5 of the 6 cases, the informants came from different organisational levels, including 

executives, project managers and senior developers, whereas access was more limited in 

the other case. As suggested by Ettlie and Pavlou (2006), access negotiation for radical 

innovation studies might take as long as one year. This claim was proven to hold true for 
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this study as it took almost two months just to gain access to the 9 firms in order to conduct 

the 11 screening interviews. As a result, at the end of the data collection period (i.e., from 

May to September 2013), we were able to interview a total of 12 informants.  

At the beginning of each interview the researcher explained the key terms 

addressed in the questions (e.g., front-end phase, service innovation, uncertainty, etc.). 

Each interviewee was asked the same set of questions focusing on the background of the 

project, the role and importance of the project to the organisation, the intervieweeôs role 

in the FFE, key activities of the FFE phase, project performance assessment, how/whether 

they opened up their front-end process, and any uncertainty associated with the FFE phase. 

However, the order of the questions varied depending on the flow of the discussion. 

Further, we avoided using academic language and encouraged the informants to express 

their thoughts in their own words. The nature of the interviewing was open, which 

allowed new ideas to be brought up. Whenever interesting ideas came up, they were 

further explored by improvised questions. The length of each interview was between one 

and one and a half hours. The interviews were audio-recorded and transcribed verbatim 

in Thai. After the analysis, relevant quotes were translated into English. 

In addition to interview questions about how the informants evaluated the success 

of their project, a follow-up survey was conducted by asking the project manager in each 

case about whether the innovation project of interest achieved their initial success 

objectives (Appendix A). The survey results were used to triangulate the informantsô 

comments on project success. 

4.2.2. Data analysis 

The data analysis was undertaken first within each case and then across all cases. 

The within-case analysis was conducted in a two-cycle fashion as suggested by SaldanӉa 

(2009). In the first cycle, the interview transcripts were read carefully, analytic memos 
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were written, and codes were applied to the data chunks. As displayed in Table 4.1, based 

on code typologies suggested in SaldanӉa (2009), structural, descriptive, in vivo and 

process codes were used and 86 first-order codes were derived. Clustering was undertaken, 

based on the four a priori constructs in Figure 2.3, resulting in 21 second-order codes. In 

the second cycle, by applying a pattern coding technique, the second-order codes were 

grouped into more meaningful and parsimonious constructs. This process laid the 

groundwork for the cross-case analysis (Miles et al., 2013). In the cross-case analysis, we 

compared and contrasted the projects with open FFE projects and their closed 

counterparts. Consequently, several interesting patterns emerged. A pattern-matching 

analytic technique was used because such a technique ñcompares an empirically based 

pattern with a predicted one (Yin, 2009, p. 136)ò. In this case, the emergent patterns were 

compared with the initial conceptual framework (Figure 2.3). In addition, to make sure 

that the propositions fit with the case data, we also iteratively compared both the emergent 

constructs and their inter-relationships with evidence from each case (Eisenhardt, 1989). 

Table 4.1: Data coding 

Priori Constructs 
No. of First-

Order Codes 

No. of Second-

Order Codes 
Emergent Constructs 

Openness 

Competence 

50 11 ¶ Searching capability 

¶ Coordination capability 

¶ Mutual interest and 

understandings 

¶ Prior related knowledge 

¶ IT Capability 

Market 

Uncertainty 

10 3 ¶ Customer uncertainty  

¶ Competitor uncertainty 

¶ Marketing strategy 

Technical 

Uncertainty 

11 2 ¶ Project management 

uncertainty 

¶ Technological uncertainty 

Service 

Innovation 

Success 

15 5 ¶ Financial-based success 

¶ Customer-based success 



109 

 

4.3. The Cases 

The 6 online service innovation projects and the 5 firms from which the former 

were drawn are shown in Table 4.2. The name of the projects and the firms are fictitious 

in order to preserve the anonymity of the participants. The informants were those who 

participated in the FFE of the projects. The development time of the cases ranged from 3 

to 24 months. The online service innovations of interest are in the form of either mobile 

or web applications or both. The first three cases (Case no. 1 - 3) were classified as being 

more ñopenò, while the other three (Case no. 4 - 6) were classified as being more ñclosedò. 

The former are those that search for ideas and knowledge from a wide variety of sources 

and extensively co-develop with external partners, while the latter are those who search 

more narrowly and have very few innovation ties, if any, with other organisations. In this 

section, the within-case analysis of each case is described in detail. 

Table 4.2: Summary of the cases studied in the first phase 

Case 

Name  

(Developing Firm ï 

Firm Size) 

Development Time  

(Year the Project 

Started) 

Informants (Years of 

Exp.) 

Case 1  

(Open FFE) 

 

SmartEdu  

(Firm A - medium) 

7 months (2012) - Project manager (2) 

- Senior developer (4) 

Case 2  

(Open FFE) 

AppCreator 

(Firm A - medium) 

6 months (2012) - Project manager (4) 

- Business development 

manager (4) 

Case 3 

(Open FFE) 

MobileShopApp 

(Firm B - small) 

3 months (2012) - Senior designer (3) 

- Marketing director and 

co-founder (4) 

- Chief technology officer 

(CTO) and co-founder (5) 

Case 4 

(Closed FFE) 

OnlineShopCreator 

(Firm C - small) 

24 months (2009) - Chief executive officer 

(CEO) (4) 

- Managing director (4) 

Case 5 

(Closed FFE) 

PriceCompare 

(Firm D - small) 

12 months (2009) - System architect and co-

founder (7) 

Case 6 

(Closed FFE) 

OnlineStockTrade 

(Firm E - medium) 

3-4 months (2012) - Project manager (4) 

- Senior marketing 

executive (2) 
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4.3.1. Case 1 ς SmartEdu 

Founded in 2012, SmartEdu is an e-learning system incorporating a web and a 

tablet application. The system provides an online classroom exercise service involving 

three types of users, namely teachers, students, and parents. The system can be explained 

as a simple process initiated by the teachers. Teachers create exercises or exam papers on 

the SmartEduôs website. Students complete the exercises and get the results instantly on 

their tablet. Finally, on the tablet, parents can monitor their childôs scores and progress as 

well as feedbacks from the teachers.  

The SmartEdu system is the first to provide online classroom exercise services in 

Thailand. Although there are several similar systems in other countries, one of its unique 

functionalities is that, in addition to the ability to provide the correct answers and results 

for an exercise instantly, it is able to give detailed explanations as to why those answers 

are correct. Moreover, in cases where a teacher wants to modify a question in an exercise, 

he/she can do it anytime, even in class, on the website and the question will be updated 

promptly on studentsô tablets. 

The firm who developed this project (Firm A) focuses on providing innovative 

services incorporating online and wireless communication technologies. The firm 

provides services, such as portal sites, online social media campaigns, custom-made 

websites, innovative mobile applications, and games. Their target customers are both 

private and public organisations.  

In terms of inspiration, the firm looked into the governmentôs two important 

educational campaigns and came up with the ideas that gave birth to this particular project. 

The first campaign is ñSmart Thailandò, which encourages the use of technologies to 

support several important strategic areas including education. The second campaign 

called ñOne Table Per Childò (OTPC). Early in 2013, the government took an important 
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first step by providing tablets to all first level primary school students in Thailand. The 

next phase of this campaign will be to give all first level secondary school students a 

tablet as well. This particular service innovation project aimed to support this phase by 

providing an online classroom exercise platform. In addition, according to the informants, 

the company planned to build many new educational services on this platform.  

The FFE phase 

 The key activities in the FFE phase of SmartEdu included opportunity 

identification, idea generation, idea evaluation, feasibility analysis, concept development, 

project planning, and piloting. Initially, the firm wanted to venture into education business. 

They saw an opportunity to do so with an E-learning system that supported the 

governmentôs OTPC campaign. The development team searched the Internet, studied the 

competitors, and attended educational seminars and events in order to gather information 

and ideas for the new service. Two of the team members used to work as teachers. Their 

past experience was beneficial to the project with respect to the knowledge about the basic 

requirements of one of the systemôs key users ï i.e., teachers.  

ñ[When considering which ideas gathered from both local and foreign competitorsô 

products are interesting,] I used my past experience [the interviewee used to work as 

a teacher in a secondary school] when I taught in the classroom to think about what 

teachers really want based on my direct experience.ò (Project Manager ï Case No. 1: 

SmartEdu) 

In addition, the team built a workable prototype that was later piloted in a 

classroom. More specifically, the team collaborated with a pilot school and a government 

agency who provided tablets that were used in the pilot. During the pilot, they intended 

to observe the behaviour of both teachers and students in order to improve the system and 

to uncover any hidden requirements.  
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ñWe interviewed the student, parents, and teachers who piloted the system. [é] We 

observed the classroom when the teachers and students used the application. We 

observed the studentsô actions. For example, the application provides four ways of 

answering a question, i.e., multi-choice, yes/no, short text and long text. We wanted to 

know how the students answered the questions and their typing habits in order to make 

modifications, such as what changes should be made to the UI [user interface].ò 

(Project Manager ï Case No. 1: SmartEdu) 

The external sources and partners involved in the FFE phase of the project are 

summarised in Table 4.3. Additional relevant quotes are displayed in Appendix C. 

Uncertainties within the FFE phase 

 While some uncertainties reported by the informants were uncontrollable, the 

majority of them seemed to be manageable. For the former, one of the informants worried 

that radical changes in the governmentôs policy would render the product outdated or 

diminish its attractiveness.  

ñRight now, Thailand is preparing to participate in the AEC [Asean Economic 

Community]. In the current situation, there are 8 subject areas in total. Initially, we 

planned to build one app for each subject area. However, the recent news say that the 

subject areas may be reduced to only 6. Which will be included to those 6 subject areas? 

We cannot precisely predict.ò (Project Manager ï Case No. 1: SmartEdu) 

The latter however included uncertainty about user acceptance, product specifications, 

potential technical problems and the timeline. Accordingly, several measures were used 

to reduce those controllable uncertainties. They are external knowledge searching, 

piloting with prospective users, and attending educational seminars and events.  
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ñAs mentioned earlier, we wanted to focus on education. We investigated in more 

detail about the OTPC (On Tablet Per Child) campaign. Is this really practical? How 

can the tablets be used, etc.? Then, we analysed the information. Additionally, we 

studied our competitors. And, if there were any seminars and events about education, 

we went.ò (Project Manager ï Case No. 1: SmartEdu) 

Personnel who had past experience in education and who had a relevant technical 

background were recruited.  

ñAlso, [we concerned about] the screen resolution problem [different models of 

Android devices have different screen resolutions], which is a general problem. Our 

development team had a lot of experience from previous projects. They knew how the 

screen should be placed to support all devices. Moreover, early in the development 

process, we tested with various models.ò (Senior Developer ï Case No. 1: SmartEdu) 

More quotes regarding front-end uncertainties can be found in Appendix D. 

The outcomes 

 Both the informants were very satisfied with the feedback from the management 

and teachers of the pilot school as described by the project manager:  

ñWhen we were trying to pilot our system. [é] The teachers of the pilot school that 

we contacted seemed to be happy and very co-operative. Initially, we wanted to pilot 

in only 2 subject areas. It turned out that more teachers than we expected were 

interested and wanted to try [using the system]. Consequently, we piloted in 4 subject 

areas.ò (Project Manager ï Case No. 1: SmartEdu) 

Nevertheless, since the project was still in the middle of the piloting process when 

the interviews took place, it was not possible to obtain objective performance measures 
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(e.g., sales, downloads, etc.). Therefore, the only success measure that was used by the 

interviewees was the positive feedback from those who participated in the pilot sessions. 

4.3.2. Case 2 ς AppCreator 

Started in 2012, AppCreator is a web application that empowers ordinary users to 

create their own mobile applications on the major mobile platforms (i.e., iOS and 

Android). This service innovationôs distinctive functionality is the ñloyalty programme 

managementò, since it evolved from a previous project developing an application that 

focused on storing loyalty cards on smartphones or, in other words, on using a smartphone 

as a virtual wallet. Since mobile devices play an increasingly important role in todayôs 

lifestyle, the informants suggested that loyalty programme in mobile devices could be a 

perfect replacement for traditional loyalty cards.  

ñWhen businesses or shops want to implement a loyalty programme, club card or 

discount voucher, they usually use paper or plastic cards. If you are a regular at 10 

shops, you will end up with 10 ï 20 cards in your wallet. Some women have to have a 

purse of cards, right? But if you are a man, you might just throw them away. So, we 

thought: why does it have to be this way? Mobiles ï iPhones or BBs ï and the Internet 

have increasingly been playing an important role in our lives. We thought a ómobile 

app can handle this!ô, so this project emerged.ò (Business Development Manager ï 

Case No. 2: AppCreator)  

The interviewees also highlighted that this particular service innovation is their flagship 

service and is expected to provide a sustainable revenue stream. They commented that 

this mobile app creator platform will eventually replace their current made-to-order 

services.  

 ñBefore AppCreator, we were looking for a product that could become our flagship 

and allows us to have a sustainable business. Instead of selling project after project, 
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[we wanted] a product that sells itself via an online market. As a result, AppCreator 

emerged from the idea that we wanted to have a sustainable revenue stream.ò (Project 

Manager ï Case No. 2: AppCreator) 

AppCreator was developed by the same company (Firm A) that developed the 

SmartEdu project. The target customers of AppCreator are individuals and small shops 

who want to have their very own mobile application. In addition, the firm also provides 

a tailor-made service targeting large organisations that want to add very specific features 

to their mobile application. Nevertheless, the tailor-made applications are built on the 

same platform used by typical customers. Such a concept considerably reduces the costs 

and time needed to develop a made-to-order mobile application.  

In terms of innovativeness, AppCreator was the first to provide mobile app creator 

services in Thailand. The service provides a distinctive functionality ï i.e., ñloyalty 

programme managementò. The team also incorporated cutting-edge technology into the 

innovation. The systemôs redemption mechanic uses QR code technology. The 

implementation of NFC technology is in the near future. An interesting technique that 

combines website elements ï WebView ï with native app elements was also adopted. 

They called it a ñhybrid applicationò. This allows the app created by the customers to be 

more flexible since its design and features can be changed anytime without publishing a 

new version of the app on a publication platform.  

ñA óhybrid applicationô is an application characterised by a mixture of a website or 

óWebViewô and a native application. Essentially, it [a hybrid application] has the 

flexibility and customisability of a website and the responsiveness of a native app. [é] 

We saw some [similar products] use the technology [the hybrid application]. However, 

the majority of similar products on the market are actually mobile site builders. They 

created a mobile site and a mobile application that can only show the mobile site in 



116 

 

the middle. [é] It might have the flexibility of a website, and it might not need to be 

re-published [to the mobile application marketplaces] but it is very slow and laggy.ò 

(Project Manager ï Case No. 2: AppCreator) 

The FFE phase 

 There were seven key activities in the FFE of the project: opportunity 

identification, idea generation, idea evaluation, idea screening, feasibility analysis, 

concept development and project planning. As mentioned earlier, this new service 

evolved from a previous project involving a loyalty card storage application. The team 

decided to make fundamental changes that resulted in the emergence of AppCreator 

because of comments from prospective customers that they received when they attended 

events trying to promote the previous project.  

ñWhen we participated at óCommunicAsiaô in Singapore last year [2012], we received 

customer comments saying that óThis loyalty programme application is what I wanted, 

this is the right feature but I want to have it with my shopôs nameô[é] It [AppCreator] 

transformed to becoming an application creator specialised in the loyalty programme 

feature.ò (Business Development Manager ï Case No. 2: AppCreator) 

The most interesting features of the FFE phase of this particular project were, 

firstly, their extensive market research, as mentioned by one of the interviewees: 

ñWe also did things like marketing research which involves asking the target group, 

i.e., females aged 18-25. They are carrying a card holder bag for their cards [e.g., 

loyalty cards or paper voucher] and they all have an iPhone. [é] The other groups of 

users are businesses or merchants. They use the system to create a mobile application 

or create a loyalty programme on mobile. [é] The small and medium ïsized business 

owners, e.g., coffee shops, restaurants or tailor shops whom our team members know 
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in person. We interviewed and asked them to fill in a questionnaire.ò (Business 

Development Manager ï Case No. 2: AppCreator) 

Secondly, they developed a workable prototype which was used to pilot with small 

businesses in order to gain important information about prospective customersô opinions, 

attitudes and requirements, the marketability of the new service, and an appropriate 

pricing strategy.  

Interviewee: ñWe talked to stationary shop owners, cloth shop owners, restaurant 

owners, cake shop owners, car showroom owners and resort owners. We asked them 

ódo they want an app?ô They said they wanted to have an app. We also asked them 

about what the acceptable price range is and what kind of features that they want to 

have on their app [é]ò 

Interviewer: ñCould you give me some examples of the ideas that you got from them 

and eventually applied to the product?ò 

Interviewee: ñThey wanted to be able to sell through the application created from our 

system. They wanted the application to make money for them. For example, the cloth 

shop suggested that the customer should be able to create purchase orders on the app. 

We took that comment and came up with a requirement to have the m-commerce 

plugin attached to the app created from our system. We also topped up that idea by 

planning to allow the shops to create products on our system that will be published on 

their mobile account. At the same time, the data will be synced to the inventory [data] 

of their cashier [point of sale system].ò (Project Manager ï Case No. 2: AppCreator) 

The external sources exploited in the FFE phase of this project are summarised in 

Table 4.3. Quotes that are relevant to activities in the FFE are shown in Appendix C. 
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Uncertainties within the FFE 

 Since the service concept of this project was quite new to the Thai market, the 

informants seemed to be concerned with the uncertainty associated with the market more 

than the technical side of the project. During the FFE, the team tried primarily to address 

uncertainties about customers and to find the right marketing strategy. In terms of 

customer uncertainty, the team tried to reduce this using a variety of methods, such as 

customer involvement, market research and piloting. For the latter, they consulted a 

professor in marketing and studied similar products marketing in other countries.  

ñWe consulted a marketing professor from Chula [a university in Thailand]. Actually, 

he did not involve in the idea generation stage. We went to him for his advice after we 

finished thinking. He gave us his opinions concerning the feasibility of this project 

based on his experience. He also gave advice on what should be included in order to 

meet customer needs.ò (Business Development Manager ï Case No. 2: AppCreator) 

The informants also mentioned their concerns about whether the concept was 

technologically viable. The team attempted to mitigate this uncertainty by studying the 

technology that foreign products were using as well as encouraging the developers to 

search for information and to thoroughly analyse the technical feasibility of the concept.  

ñ[We were concerned about] the technological viability of the development of this 

product. If the senior engineer who took responsibility for researching the issue 

suggested that it was not possible to develop such a product, the project would have 

been terminated. This was the main risk.ò (Project Manager ï Case No. 2: AppCreator) 

Additional quotes regarding the uncertainties associated with the FFE of this 

project can be found in Appendix D. 



119 

 

The Outcomes 

 When the interviews took place, the project was still in the initial stages of the 

commercialisation phase. Any advertising campaign had yet to materialise. Therefore, 

when being asked about project success, the informants commented that it was too soon 

to talk about measuring success. However, they provided two reasons why they thought 

that the results of the project met their expectations. Firstly, the positive feedback that 

they had received from prospective customers when they participated in technology 

exhibitions to promote the new service. Secondly, in addition to the provision of an 

application creation service direct to customers, they did come up with a business model 

called óreseller modelô.  

ñFor the reseller model, we can assess the result [of the new service concept]. The 

resellers bought our product because they liked the concept. [é] We actually are in 

the process of signing a contract with TELE Corp (one of top telecommunication 

service providers in Thailand) to become our reseller. [é] Therefore, if you ask me, I 

think this project is a success.ò (Project Manager ï Case No. 2: AppCreator) 

The main principle of this business model is that the firm sells a bulk of credits (i.e., each 

credit can be used to create one application) to an organisation that, for example, may 

want to provide an application creation service to its existing customers as a bundle with 

its other services.  

In sum, concerning the outcomes of the project, at the time of the interviews, the 

service innovation had received a lot of positive feedback from prospective customers. 

The firm had also sold several semi-custom-made projects where organisational 

customers had commissioned them to create a mobile application for them on the 

AppCreator platform. In addition, as mentioned in the quote above, the team were in the 

process of signing a contract involving a large amount of credits. Nevertheless, the sales 
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targets regarding individuals or small businesses who subscribe to the service and create 

their very own mobile application by themselves have not yet been met. One of the 

informants (the project manager) argued that, after they officially launch their marketing 

campaigns, the figures should start to pick up. 

4.3.3. Case 3 ς MobileShopApp 

MobileShopApp is a mobile shopping application that allows buyers and sellers 

to meet. In only 3 quick steps, sellers can start selling their items. When a seller want to 

sell a product, he/she starts with taking some photos of the product. The second step is to 

apply some tags to help buyers find it when they search. The final step is to post the 

productôs photos and details ï e.g., a short description, the price, and the preferred 

payment methods. The whole process can take less than one minute. Buyers can casually 

scroll through the virtually endless list of merchandise on their smartphone. When a buyer 

find the product that he/she wants to buy, he/she can also have a private conversation with 

the seller through MobileShopAppôs messaging system to find out more about the product, 

which allows the buyer to make a more informed decision. However, the application does 

not provide any tools that facilitate online trading ï e.g., online payment systems, tracking 

systems, etc. It only provides the private messaging system that allows sellers and buyers 

to negotiate prices and discuss how and where the exchange will take place. 

The MobileShopApp application is the first in Thailand that provides this kind of 

services. The application differs from its competitors because its focus is entirely on m-

commerce. Most competitors focus primarily on e-commerce, although some of them 

provide m-commerce as a supplementary service.  

ñFollowing a consumer-to-consumer (C2C) model, [MobileShopApp] works like 

Alibabaôs Taobao does in China, but this start-up is very much a mobile-first type of 

company.ò (Wee, 2013) 
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 The company (Firm B) is a start-up company who has only one product, the 

MobileShopApp application. The company was originally a team of seven people, 

entered this particular service concept in a start-up competition and were runner-ups. As 

a consequence, the team had the opportunity to attend a 100-day seed accelerator 

programme in Singapore organised by an intermediary firm. The aim of the programme 

was to help start-up firms successfully develop their product concept by providing 

training sessions and mentors to guide them. At the end of the programme, the 

participating teams had to pitch their product concept and a workable prototype to a group 

of investors. In the case of MobileShopApp, the product attracted considerable interest 

from investors and, as a result, received an investment fund of more than 500,000 USD. 

The main idea is to make the process of selling and buying goods online as hassle-

free as possible. One of the informants commented that, from a sellerôs perspective, it is 

easier and cheaper to open an online shop on a website or a mobile app than to open a 

physical shop at a prime shopping location in Bangkok. However, one of the problems of 

e-commerce is that adding new products to an e-commerce website (Amazon for example) 

sometimes takes a lot of effort. Therefore, this app gives sellers the ability to list a new 

item so that buyers can see it in less than one minute. 

 ñNowadays, I think online shopping becomes more and more main stream. If you have 

one million, will you open a shop at Chatuchak weekend market? That money may not 

be enough. Selling on the Internet first can reduce the risk right?ò (Senior Designer ï 

Case No. 3: MobileShopApp) 

The FFE phase 

 The informants reported that their FFE phase involved idea generation, idea 

evaluation, feasibility analysis and prototyping. They stressed the importance of having 

a prototype (which could be as simple as a series of screenshots) as early as possible in 
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the FFE process and testing it with users. They suggested that this was a vital tool for 

mitigating risks and uncertainty related to users. 

ñAt the very beginning, we just developed a series of screenshots. We then put them 

on our website where people can register for updates. With this, we can prove that 

there was a need for this kind of service, that we could build traction. After we knew 

that this concept was ok, we then developed a prototype, which was used to test with 

users again. [é] Risks and uncertainty were gradually reduced at each step.ò 

(Marketing Director and Co-Founder ï Case No. 3: MobileShopApp) 

 In addition to opening up to the users, the team also searched the Internet, studied 

similar foreign products and consulted with mentors. The latter were particularly 

important to the development of the service concept. The mentors were ex-start-ups who 

had created successful products before, and thus had a lot of experience and expertise in 

their respective fields. 

ñA mentor advised me that I should design the marketplace screen with 3 pictures per 

row not 4. I was choosing between 3 or 4 pictures per row. He strongly suggested that 

I should do 3 columns. He told me that he did 3 columns and his transaction figures 

went up. Since then I have never changed the three-column design.ò (Senior Designer 

ï Case No. 3: MobileShopApp) 

 The external sources used in the FFE phase of this project are summarised in Table 

4.3. Relevant quotes are displayed in Appendix C. 

Uncertainties within the FFE 

 The interviewees highlighted the need to attract as many people as possible to use 

their mobile shopping platform, thus focusing on reducing the uncertainty related to the 

market. Users and mentors were heavily involved during the FFE process. More 
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specifically, users were the main source of ideas for new features and were used to 

identify potential problems, while mentors were consulted regarding marketing strategy 

(e.g., promotional channels and methods, and ways to attract more users).  

ñThe most important concern was whether the problem that the product is trying to 

solve really exists. Even though we asked the users ï 7 out of 10 users said yes, I was 

still worried that the product may only serve [the needs of] a small group of people 

which may not be enough to build a business on. [é] [To mitigate the risk,] We 

conducted a survey and uploaded a series of screenshots to a mock website saying a 

new mobile application was about to launch. We asked those who were interested in 

the product to register.ò (CTO and Co-Founder ï Case No. 3: MobileShopApp) 

ñThe main concern was that the service may not be able to build traction. We were 

worried that the number of people who register may not reach the target. This was the 

most important factor affecting the attractiveness of our application. Attractive to 

investors and others. Also, if we publish the app to the app stores and nobody 

downloads, it would be a failure. [é] We depended on the mentorsô guidance. They 

guided us on promotional channels, ways to attract users, PR methods.ò (Marketing 

Director and Co-Founder ï Case No. 3: MobileShopApp) 

With regard to the technical side of the project, the technologies incorporated in 

the application were not very new since most of the applicationôs main features (e.g., 

taking pictures, sending messages, etc.) have long been incorporated in other products.  

ñ[Technologically,] Our product was not that innovative, not that new. At that time, 

some of the functionalities had been proved by others already. The uniqueness of 

MobileShopApp was essentially its ability to bring sellers and buyers together. The 

other functions were similar to others [similar applications]; and thus had been proved 
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by the others. For example, taking photos by mobile, the design of the feed page, etc.ò 

(Senior Designer ï Case No. 3: MobileShopApp) 

Technical concerns raised in the FFE phase were therefore mainly related to resources 

and timeline. Interestingly, instead of setting the priority of each task themselves, they 

reached out to suggestions from users. 

ñThere was also uncertainty regarding resources and timing. Some of the ideas were 

not possible to implement without prerequisite features. For example, based on the 

users who told us that they wanted a credit card payment system we wanted to 

implement a payment system. However, after some research, we found that it was a 

requirement that merchants had to provide us with some kind of identification. Trust 

and security issues were the main concern. Consequently, we concluded that this 

feature was not viable since too many prerequisite features were required. Letôs 

assume that there were 5 prerequisite functions. In this case, we asked the users ï 

ówhich of the five is the most important?ô We then prioritised the tasks accordingly.ò 

(CTO and Co-Founder ï Case No. 3: MobileShopApp) 

Nevertheless, a lack of attention to the technological aspects of the project could be the 

cause of a performance problem (i.e., delay due to high traffic) that occurred soon after 

the service was launched. 

Quotes that are relevant to both market and technical uncertainty during the FFE 

phase of this case can be found in Appendix D. 

The Outcomes 

With respect to the FFE, the participants were very satisfied with its outcomes 

because the service concept that they had developed attracted investment funding. The 

funding allowed them to found the firm and further develop the innovation. To clarify, as 
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mentioned earlier, this team of seven people submitted their initial product concept to a 

start-up competition in Thailand and the team were runner-ups. Consequently, they 

participated in a boot camp in Singapore organised by an intermediary firm. At the end 

of the boot camp, they pitched their idea and attracted an investment fund of more than 

500,000 USD from two venture capital firms. 

ñWe think the project is a success since we were able to found our start-up firm. [é] 

Like most start-ups, we started with no money. If you have an idea but no money, you 

will not have a product. Our early success as a start-up is due to the fact that we had 

the idea, we had the product, and we were able to raise an investment fund. This money 

allowed us to run our company and to learn more about our product for a couple of 

years.ò (Marketing Director and Co-Founder ï Case No. 3: MobileShopApp) 

 In terms of overall project success, the informants highlighted the importance of 

attracting as many users as possible to use the application. Therefore, downloads were 

used as the key performance indicator in the initial stages of commercialisation. One of 

the interviewees also commented that an ideal measure would be the conversion rate (i.e., 

number of paying customers / number of visitors) which might be collected in later major 

updates of the application. At the time of the interviews, there were more than 70,000 

downloads and 800 new items were being listed by the sellers every day. According to 

the productôs website, the firm claimed to have more than 5,000 merchants listing their 

products on the application. However, in terms of financial success, at the time of the 

interviews, the team were still trying to find an appropriate business model. They had yet 

to generate any revenue from the application. However, the informants argued that their 

main priority was to attract as many sellers and buyers as possible, and further suggested 

that, when they have sizeable traction, a way to make money will appear. 
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4.3.4. Case 4 ς OnlineShopCreator 

This project involves a web application that allows people to create their own e-

commerce website without having any computer programming knowledge. The website 

provides website creation tools with drag and drop features, shopping cart, online 

payment, and shop administration systems. Even though the concept of website creator 

was not new, some of the functionalities provided by the website were highly advanced 

and new to the Thai market at the time that the project began in 2009. Some examples are 

its high levels of customisability and its mixable website templates.  

Founded in 2009, Firm C is a small start-up firm focusing on providing web-based 

online services. OnlineShopCreator was the firmôs first project, which took almost 2 years 

to develop. At the time when the team started this project, there were only two big players 

in the market and they thought that their competitorsô systems were out-dated. The firm 

wanted to be the third player. In addition, this service was a platform for the development 

of other services that they planned to implement later (e.g., website design services and 

an online marketplace like Amazon.com). At the moment, the firm has a total of 8 online 

service products, for instance, an online marketplace website, a photo storage and sharing 

site, a blog site, etc. These new services were developed around the firmsô main service 

ï i.e., OnlineShopCreator ï as valuable supplements. 

The FFE phase 

 The FFE phase of the OnlineShopCreator project involved three main activities: 

opportunity identification, idea generation and concept development. The FFE phase was 

very short and the team did not pay much attention to evaluating their ideas.  

ñActually, we did not spend much time [on the FFE phase]. Because we are developers 

we just roughly visualised the product concept. [é] The idea generation phase was 
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very short. We started developing some of the parts and then went back to discuss how 

we can improve the product.ò (CEO ï Case No. 4: OnlineShopCreator) 

During the FFE phase, the team searched the Internet in order to study their direct 

competitors and similar products in foreign markets. This helped the team to generate 

ideas for the new service.  

ñIn the front-end phase, I did not come up with many features myself. Many ideas 

actually came from similar foreign products. They were way more advanced than us.ò 

(Managing Director ï Case No. 4: OnlineShopCreator) 

However, the decision about which ideas are important seemed to be based solely on past 

experience because the CEO of the firm used to run an e-commerce website before. This 

leaded to the negligence of an important source of ideas ï i.e., the customers. The CEO 

explained why he did not involve the customers:  

ñIt [this type of services] was not something new. We knew what we needed to know 

by studying the competitors. I did not think that customers would be able to provide 

more advanced requirements. We had to think by ourselves. [é] This is because 

customers usually become attached to the concepts of the old systems [their 

competitorsô systems].ò (CEO ï Case No. 4: OnlineShopCreator) 

 The external knowledge sources used in the FFE of this project are summarised 

in Table 4.3. Relevant quotes can also be found in Appendix C. 

Uncertainties within the FFE 

With regard to market uncertainty, they attended training sessions provided by a 

government agency in order to improve their knowledge about the non-technical side of 

the project. However, this was the only thing that had been done to address the issue. One 

of the interviewees commented that:  
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ñWe were not concerned about traction. We were quite confident that the product was 

good and people will like it. If things were not as we expected, we would just have to 

find another way to make it work. We were not really worried during the idea 

generation phase.ò (Managing Director ï Case No. 4: OnlineShopCreator) 

The development teamôs overconfidence in their knowledge about customersô needs 

seemed to backfire when the service innovation was first introduced because it struggled 

to make money.  

ñOne of the problems [that might happen after launch] was that the initial growth of 

the user base might struggle because we were new to the market. We countered the 

problem by not charging for the basic package.ò 

To reduce technical uncertainty, competitorsô technical mistakes (i.e., a 

competitorôs servers were overloaded and went down) were studied and the team came 

up with several preventive measures, as reported by one of the interviewees: 

ñBecause we saw how the competitorôs servers went down, we put in preventive 

measures at the very beginning of the development process. The main problem of this 

particular competitor was that their servers went down quite often and for a long period 

of time which put off the customers. The cause [of the problem] was that they only 

had one set of servers to serve several hundred thousand stores [customersô online 

stores]. So, the failures were unavoidable. We therefore split up our system into many 

sub-systems [é] to mitigate the risks.ò (CEO ï Case No. 4: OnlineShopCreator) 

More quotes that are relevant to uncertainty reduction within the FFE of this 

project are provided in Appendix D. 
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The outcomes 

 With regard to the outcomes of the project, the informants mentioned four main 

success measures: traction, market share, transaction volume through the system, and 

profitability. At the time of the interviews, there were more than 100,000 shops in the 

system. In terms of market share, the firm is now number 3 in the market. Thirdly, 

transactions through the system were worth more than 8 million GBP in 2012. However, 

the firm only started making a profit from the new service just a few months before the 

interviews. The informants commented that the system was only able to generate around 

400 - 600 GBP in the first month after it launched. 

 The informants also commented on the unusually long, two-year development 

process, which cost them both time and money. This was a huge deviation from their 

initial two-month plan. The CEO commented on what caused the delay: 

ñEach sub-system actually took 3 ï 5 months. This was because we were not satisfied 

with the outcomes. Both the UI and the development teams would not allow an 

unfinished product to be seen by customers. So, from the beginning to the launch, we 

had to redo it again and again 3 ï 4 times [until everybody was happy with the product].ò 

(CEO ï Case No. 4: OnlineShopCreator) 

It seemed to us that one of the reasons behind the huge delay could be the short FFE phase 

and the lack of openness to external sources of ideas and knowledge.  

 To conclude, although the figures of traction, market share and transaction volume 

may look satisfactory, the same cannot be said for the profitability figures and the 

unusually long development time of the new service. We argue that if the team were to 

spend more time in the FFE phase and had opened it up, and to pay more attention to 

reducing uncertainty related to the customers and market situations, these negative 

outcomes could be mitigated. 
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4.3.5. Case 5 ς PriceCompare 

PriceCompare is a price comparison website that compares the prices of 

merchandises being sold on Thai e-commerce websites. The website is the number one 

price comparison website in Thailand. At the time when this project started, there were 

no other price comparison websites and online shopping in Thailand was still in its 

infancy. Due to its first-mover advantage, the website now has the largest variety of 

merchandise as well as the largest user base. The company who developed PriceCompare 

(Firm D) is a small start-up firm. The project was started in late 2009 by a team of three 

software engineers. The firmôs core business is price comparison services for 

merchandise selling on the Internet. Therefore, it focuses primarily on improving the 

quality of its service and expanding its market. In 2013, the firm expanded their market 

from Thailand to Indonesia. 

In terms of technology, the informant commented that his main goal was to use 

technology to reduce human intervention as much as possible. The method was to use an 

engine crawler or ñspiderò to crawl and gather information from merchantôs websites. 

The team also developed an algorithm to analyse text on those websites, and detect and 

gather key information, such as product name, product description, price, etc. However, 

the process is not entirely automatic. Humans are still needed for the validation of the 

collected information. 

The main objective of the PriceCompare website is to attract as much traction as 

possible and to help e-commerce websites sell more. The business model of the website 

is that merchants have to pay in order to list their products on the website. In return, the 

merchants obtain traffic through the PriceCompare website. This model was inspired by 

Google AdWords ï i.e., a website owner has to outbid his/her competitors in order to 

have his/her website listed at the top of Googleôs search page. 
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The FFE phase 

 The FFE phase of the project included four main activities: opportunity 

identification, idea generation, idea evaluation and project planning. The FFE team 

searched for ideas and knowledge from two sources, namely similar products and the 

Internet. The informant mentioned the main external source that was used during the idea 

generation:  

ñWe studied [similar] websites operating in other countries. What information does it 

provide? What features does it have? [é] We tried to gather the good parts of each 

websites and chose the parts that we thought may work with Thai people.ò (System 

Architect and Co-Founder ï Case No. 5: PriceCompare) 

The informant also suggested that due to a lack of skills regarding the UI design of 

websites in the development team, they had to commission an external expert in website 

design to co-develop the UI of the website with them.  

ñWe knew that we were unskilful in some areas, so we hired an expert from the outside. 

We hired a website designer to design the user interface. However, we controlled the 

main concept and features.ò (System Architect and Co-Founder ï Case No. 5: 

PriceCompare) 

The external sources used in the FFE of the project are summed up in Table 4.3. 

Relevant quotes can be found in Appendix C. 

Uncertainties within the FFE 

 The front-end process of this project is informal and unstructured because the 

three co-founders of the company only developed this project when they were free from 

their full-time jobs. Therefore, they did not pay much attention to uncertainty reduction 

during such an early phase, as the informant commented:  
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ñAt that time [i.e., the FFE phase], we were all working part-time on this project. We 

just wanted to break even and the website can continue running by its own money. [é] 

We were not really worried about anything. If it did not work and we had to shut it 

down, it was fine.ò (System Architect and Co-Founder ï Case No. 5: PriceCompare) 

The FFE team were only concerned about the uncertainty associated with 

competition and business model. For the former, the team did a SWOT analysis in order 

to understand the competition. Also, they did some research on the Internet in order to try 

to reduce the business model uncertainty during the front-end.  

ñWe were concerned about how to make money. The initial business model was to 

generate revenue from advertising so we did some research about it.ò (System 

Architect and Co-Founder ï Case No. 5: PriceCompare) 

However, the initial business model did not work very well. So, they kept searching for 

the right business model. Finally, in 2012, they found the best fit ï i.e., the current 

business model of receiving payment from the merchants.  

Quotes that are relevant to uncertainties considered during the FFE of this project 

can be found in Appendix D. 

The outcomes 

 After the project was launched, the informant reported that they faced both 

technical and market problems:  

ñThere were a lot of problems [after the launch]. We thought that the traffic would 

come. However, the reality was very few people visited our website. [é] Problems 

kept coming actually. Sometimes, we added new features and no one even used those 

features; or we could not make as much money as we thought we should have, so we 
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added more features which slowed down the website. We had to keep fixing the 

problems.ò (System Architect and Co-Founder ï Case No. 5: PriceCompare) 

Due to the technical problems and lack of traffic coming through the site, the team 

decided to rebrand and redesign the whole website with respect to the experience of 

running the website in the first year and feedback from the users. The website was 

relaunched in 2010 and this time the performance of the project was improved. The 

informant mentioned about two key performance measures ï unique IP address and 

profitability. For the former, at the time of the interview, the website was visited by more 

than 100,000 unique IP addresses every day. Nevertheless, in terms of profitability, the 

website has been online in 2009 and relaunched in 2010 but it just started making profit 

in early 2013 after the business model was changed.  

4.3.6. Case 6 ς OnlineStockTrade 

OnlineStockTrade is a mobile application for Android devices that supplies stock 

market information and allows users to trade stock anywhere, anytime on their mobile. 

Firm E who developed OnlineStockTrade is a subsidiary of the Stock Exchange of 

Thailand. The companyôs core business involves operating Thailandôs stock trading 

system and providing channels for investors to complete stock trade transactions and 

obtain stock details and information. The firm developed this project with the aim of 

providing a new channel for investors who use Android devices to access stock 

information and trade in the stock exchange market of Thailand. This was because of the 

increasing market share of Android devices in the Thai smartphone market. Prior to this 

project, the firm has already been providing online stock trading services through various 

channels, e.g., the Internet, PDAs, Symbian phones, iPhones and iPads, etc.  

In terms of competition, at the time that the firm started the project, there were 

only two players in the Thai market that provided this kind of services for Android users. 
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The firm was a bigger player in terms of market share but was new to Android market. 

While the service concept was identical ï i.e., online stock trading, the difference between 

the two of them lies within the technologies that they adopted. Unlike the competitor who 

developed a native Android application, the particular technique that the 

OnlineStockTrade team adopted is called óweb embedded in appô. To explain, there are 

two main parts of the application: a website and a native mobile app. However, the latter 

is essentially a small web browser that shows only one website ï the former. The former, 

which is obviously the more important part, displays the information and interacts with 

users and the companyôs core stock trading services.  

Regarding the business model, since the application is free to download and use 

for stock traders (i.e., the end-users), revenue is generated from brokerage firms with 

which those traders have an account (i.e., the firmôs target customers). The firm charges 

a fee for every transaction that was made through their application. 

The FFE phase 

 The FFE phase of this project consisted of idea generation, idea evaluation and 

concept development. The team studied similar products from other countries and their 

competitorôs product to help them make decisions and come up with new features. To 

unearth any potential issues, the Internet and usersô comments on the competitorôs product 

were also taken into account. In addition, since the development team lack the skills and 

experience required to develop an Android application, the members were sent to attend 

training courses outside of the firm. Experts (i.e., friends with some experience of the 

technology that was used in this project) were also consulted.  

ñWe sent our people to training focused on Android app development, however, not 

related to óweb embedded in appô. Therefore, we had to search for more information 

from the Internet ï finding out about components that can be used to help us code 
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easier, faster and tidier. Moreover, we asked experts outside of the firm for their 

opinions and advice, actually, from my friends who develop Android apps.ò (Project 

Manager ï Case No. 6: OnlineStockTrade) 

However, the team did not involve customers (i.e., brokerage firms) early in the 

innovation process. Rather, customers were invited to participate later in the testing phase. 

The senior marketing executive provided the reasons:  

ñIf we were to ask for their [the customers] comments in the early stages, the 

development process would have been more difficult. Because it would be chaotic if 

someone were to direct us óyou should put this button hereô, ólabels should be named 

like this or thatô or óI want this colour not that oneô. Moreover, since this product 

belongs to our company, [é] we should have the control of how the design or usability 

should be so that the final product will have the scent of our company or have our 

signature on it.ò (Senior Marketing Executive ï Case No. 6: OnlineStockTrade) 

The external sources used in the FFE of the new service are summarised in Table 

4.3. Additional relevant quotes can be found in Appendix C. 

Uncertainties within the FFE 

 Regarding market uncertainty, the informants identified concerns about user 

satisfaction and revenues. Since the FFE team anticipated that the revenue generated by 

the new channel might be considerably lower than their other channels, they did not seem 

to care much about providing a good user experience. Initially, they were considering two 

development options, namely to develop the service innovation as a native Android 

application which is more costly or to adopt the ñweb embedded in appò technology, 

which is considerably cheaper and less time-consuming. The team ultimately decided to 

go with the cheaper option as they were much more worried about cost than providing a 

good quality service.  
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ñThe most important concern was the cost of maintaining several versions of the 

application [because Android devices vary in terms of screen size]. From what I knew, 

there were five different screen ratios. If we were to develop a native Android 

application and wanted it to look great on all devices, we would have five different 

versions of the app. This was the main reason why we decided not to do it.ò (Senior 

Marketing Executive ï Case No. 6: OnlineStockTrade) 

On the contrary, the team were much more worried about their lack of knowledge 

and experience of the technology being employed, as the project manager commented:  

ñThe first concern was the lack of knowledge of Android app development and also 

óweb embedded in appô. We really did not know what the results would be ï a success 

or a failure. All we could do was learn from similar products. [é] We also tried to 

study and understand the technology as much as possible.ò (Project Manager ï Case 

No. 6: OnlineStockTrade) 

The team members were sent to several training sessions. Experts and the Internet 

were consulted about any potential technical issues. Quotes that are relevant to front-end 

uncertainty can be found in Appendix D.  

The outcomes 

 Two measures of success were mentioned by the informants, namely the volume 

of transactions going through the system and development costs. They commented that, 

while the low development time and costs were satisfactory, the more important success 

measure ï trade volume ï did not meet their expectations. 

ñThe performance of this project was ok to a certain level, not very successful though. 

If we compare with the iOS versions, in terms of trade volume, there was some 

growth é from 1% of the iOSôs trade volume to around 10% in the past 6 to 7 months. 



137 

 

However, since the development costs were quite low when compared to development 

costs of the iOS versions.ò (Senior Marketing Executive ï Case No. 6: 

OnlineStockTrade) 

In addition, according to the Google Play Store (accessed on 19th January 2014), there 

have been more than 100,000 downloads. Although this number was high, the application 

has received quite a low rating (2.7 stars from 860 users), which reflects the usersô 

dissatisfaction regarding the quality of the service that they received. Some of the 

comments from the Google Play Store were, for example, ñWhy this update want to know 

my (fine GPS) location? :( -- The program took too long to retrieve data.ò and ñNeed to 

improve much more. The interface isnôt appealing, looks kinda awful. Needs to match or 

outdo iOS version.ò) 

However, since then, the number of Android users in Thailand has significantly 

increased. The firm is now considering redeveloping the application entirely as a native 

Android application, which theoretically should provide a better response time and user 

experience. The new application may, consequently, achieve a higher level of user 

satisfaction as well as an increased market share. In our opinion, the FFE team may be 

overconfident in their knowledge of the market which, leads to inaccurate forecasts of the 

smartphone market. If they had paid more attention to the marketing side of the project, 

they might have decided to go with the more expensive option, thus avoiding having to 

redo the whole thing. Considering the fact that the firm is thinking about redeveloping 

the application, the project could be seen as a failure. 
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4.4. Cross-Case Analysis Results 

The cases were categorised into two groups (i.e., open FFE and closed FFE4) 

based on the patterns found from an analysis of the individual cases. In terms of the key 

dimensions of openness competence, we focused on sharing characteristics and 

similarities of the more open cases. Contrasting evidence found in the closed group was 

also included to strengthen the internal validity of the findings. For the relationships 

proposed in the initial conceptual framework (Figure 2.3), we developed several 

complementary word tables containing the data from the individual cases with regard to 

openness, uncertainties within the FFE and overall project success. The contents in these 

tables were analysed in order to probe whether cases in the different groups share similar 

patterns. 

4.4.1. Openness competence 

Throughout all cases, the informants mentioned various activities that were 

employed to promote openness during the FFE phase. Those activities can be grouped 

into four categories: external searches, inter-firm partnerships, prior related knowledge, 

and use of IT. 

External search 

In all cases, searching for knowledge and ideas from external sources was used to 

some extent. The innovation sources that were used are reported in Table 4.3. The more 

open cases sourced ideas and knowledge more widely than their closed counterparts. The 

former also engaged more actively in external knowledge searching activities, as the 

project manager of SmartEdu described:  

                                                 

4 For the definitions of the two categories ï ñopen FFEò and ñclosed FFEò ï please refer to Section 3.4.1, 

Chapter 3  
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ñWherever there were events or conferences for teachers involving the use of ICT in 

education, we would definitely participate. We wanted to listen to the senior officers 

[in the Ministry of Education] for their vision about the direction of Thai education. 

They often mentioned about what [kind of services] they want to see in the Thai 

education system, which no one was providing. In addition, in this kind of event, we 

also met other firms who were developing educational applications as well as 

government agencies, such as SIPA [Software Industry Promotion Agency]. This 

allowed us to know what kind of applications that others were doing.ò (Project 

Manager ï Case No. 1: SmartEdu) 

On the other hand, in the closed cases, the FFE teams tended to be more inward-looking. 

The senior marketing executive in Case 6 explained why they did not involve customers 

in the front-end phase of the project:  

ñIf we were to ask for their [the customers] comments in the early stages, the 

development process would have been more difficult. Because it would be chaotic if 

someone were to direct us óyou should put this button hereô, ólabels should be named 

like this or thatô or óI want this colour not that oneô. Moreover, since this product 

belongs to our company, [é] we should have the control of how the design or usability 

should be so that the final product will have the scent of our company or have our 

signature on it.ò (Senior Marketing Executive ï Case No. 6: OnlineStockTrade)  

Furthermore, the interviewer also found that firms whose top management are open-

minded and outward-looking are likely to encourage the FFE team to ñget out of the 

buildingò rather than ñstay in their comfort zoneò, as suggested by an informant: 

ñActually, initially most of our team prefer working in their comfort zone. However, 

our visionary CEO told us that he adheres to the principle that you have to get out of 

the building in order to ask others for ideas or attend seminars. [é] Finally, we tried 
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to find the time to go out.ò (Marketing Director and Co-Founder ï Case No. 3: 

MobileShopApp) 

Table 4.3: Activities and structural factors promoting openness in the FFE phase 

Activities/Structural 

Factors 

Open FFE Closed FFE 

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 

External search  

Events and seminars ǒ  ǒ    

Academics ǒ ǒ     

Similar and/or competitorsô 

products 
ǒ ǒ ǒ ǒ ǒ ǒ 

The internet ǒ ǒ ǒ ǒ ǒ ǒ 

Customers  ǒ     

End-users ǒ ǒ ǒ  ǒ  

Government agencies    ǒ   

Inter-firm partnerships  

Pilot organisations ǒ ǒ     

Government agencies ǒ      

Intermediaries   ǒ    

Consultants     ǒ  

Suppliers  ǒ     

Customer involvement ǒ ǒ ǒ    

The presence of a 

workable prototype for 

early testing or piloting 

 

ǒ ǒ ǒ    

Prior related knowledge  

Team with knowledge about 

the market 
ǒ   ǒ  ǒ 

Team with knowledge about 

the technology 
ǒ ǒ ǒ ǒ ǒ  

Use of IT   

Knowledge management 

and sharing systems 
  ǒ ǒ   

Collaborative work systems ǒ  ǒ  ǒ ǒ 

Project management 

systems 
ǒ ǒ ǒ ǒ  ǒ 

 óǒô represents that innovation source, partner, activity, team or IT in the leftmost column was 

involved during the FFE phase. 
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Inter-firm partnerships 

The closed cases involved fewer or no external partners in the FFE phase when 

compared with the open cases (Table 4.3). In the open cases, the respondents reported 

that they had put in a lot of effort to ensure smooth communication and collaboration with 

their partners by, for instance, having a dedicated contact person, constantly updating the 

partners on the projectôs progress, and trying to learn the partnersô needs, as the project 

manager of Case 2 suggests:  

ñWe assigned one marketing staff to support [the partner and pilot organisations]. [é] 

This one person ï his job was to closely take care of the partners who co-developed 

their (mobile) application with us. What are their needs? Does our system capabilities 

match their needs?ò (Project Manager ï Case No. 2: AppCreator) 

In addition, the informants reported that when all parties have a mutual interest in 

achieving the project goals and understand their roles and the roles of others, they are 

likely to contribute more and try to interrelate their actions with others. This is important 

for strengthening working relationships not only with external partners but also within 

the team: 

ñThe benefit of us joining the boot camp in Singapore was that all parties 

[intermediaries, investors and mentors] thought that this project was their work as well. 

Since they thought that our project was their work, they were willing to help, no 

holding back.ò (Senior Designer ï Case No. 3: MobileAppShop) 

ñIn this project, all team members placed the utmost importance on common interests. 

They were ready to work hard so that the whole project could go smoothly. This may 

be due to our working relationships, which are family-like. We always help each other. 

I never assign work to my staff without explaining the rationale behind it. This is 
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because if they know what the work is for and how it affects the others, they will 

perform their best.ò (Project Manager ï Case No. 2: AppCreator) 

 However, in one of the closed cases (Case No. 4: OnlineShopCreator), one of the 

interviewees commented that, during the FFE of the project, roles and responsibilities of 

some of the team members overlapped. 

ñEach of the team members was responsible for multiple tasks which sometimes 

overlapped. Some similar tasks were taken care of by two people with overlapping 

responsibilities instead of one.ò (Managing Director ï Case No. 2: OnlineShopCreator) 

Prior related knowledge 

In all cases, the informants suggested that, by having past experience and prior 

related knowledge, they could acquire new knowledge more easily and in a less time-

consuming way, as pointed out by the senior designer of MobileShopApp:  

ñActually, my background was not as a graphic designer. I was a furniture designer 

before. [é] Since I have an undergrad degree in product design, it was like I had the 

foundation knowledge of design. I just had to do some additional study in the Internet 

on the basic rules of [mobile] application or website design.ò (Senior Designer ï Case 

No. 3: MobileShopApp) 

One of the informants stressed the importance of past experience when acquiring new 

knowledge. While past experience enables learning at a sophisticated level, only basic 

knowledge could be obtained in the situation when past experience is lacking: 

ñWe had a problem with the [mobile] application part which we had never 

implemented before. Basically, we can develop it. We can make it work. However, we 

did not know how to make it work well because we did not have any background in it 

before.ò (Project Manager ï Case No. 6: OnlineStockTrade) 
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In a similar way, limited prior related knowledge hinders smooth communication 

among the parties involved in the co-creation process:  

ñSince our partners were not in the IT business, they sometimes did not know what 

they really wanted. So, our marketing team had to interpret their requirements, their 

problems. Occasionally, this led to confusion or missing the main points.ò (Project 

Manager ï Case 2: AppCreator) 

Interestingly, in two of the closed cases (Cases 4 and 5), the participants 

articulated that the presence of members with related knowledge reduces the need for 

external knowledge:  

ñI did not ask for ideas or help from others outside because I used to develop e-

commerce websites and have also been involved in almost every stage of the e-

commerce process. [é] Therefore, I think I know what a [e-commerce] website wants. 

[é] I and another in the team [who also has related knowledge about e-commerce] 

understood the userôs perspective to some extent, so we hardly asked for comments 

from the outside.ò (CEO ï Case No. 4: OnlineShopCreator) 

Use of IT 

In all cases, generic IT tools were used to facilitate external searches, 

communication, and collaborative working (Table 4.4). For knowledge management, IT 

systems such as Wikis, content management systems, and Facebook group pages were 

used to store and share ideas and knowledge gathered from outside of the firm. Tools such 

as email, VoIP and instant messaging software facilitated communication among the team 

members. In addition, a variety of software, ranging from sophisticated project 

management software to shared spreadsheets, was used to manage and facilitate 

coordination among different functions in the firm: 
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ñWhen we started the company, we only knew how to develop products, so we tried 

to set up an initiation encouraging the staff to search for interesting topics and share 

them in weekly meetings. [é] We recorded the ideas on a web board [hosted locally]. 

[é] We did that for a few months and then quit because we had other things that 

required attention. We kind of forgot and we did not see the significance of it.ò (CEO 

ï Case No. 4: OnlineShopCreator) 

However, for external partners, the most frequently used communication channels 

were face-to-face meetings, telephone and emails. Unsurprisingly, the informants 

consistently highlighted the importance of physical presence:  

 ñ[When testing the prototype with users] the interviewer had to observe the usersô 

face at all times. Must read what they [the users] anticipate when pressing a button. 

When they say something likes óit is okô, it is usually negative when óit is okô comes 

up. If it is really ok, they will not say. They will just continue.ò (Senior Designer ï 

Case No. 3: MobileShopApp) 

Table 4.3 summarises the external sources and partnerships, activities and 

structural factors associated with openness during the FFE that were mentioned by the 

interviewees. The data shown in the table are consistent with the preliminary 

classification of the ñpolarò cases into ñopenò FFE and ñclosedò FFE from the initial 

screening interviews. Comparing and contrasting these two categories helped the 

researcher to identify interesting patterns in the data presented in the following sections.
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Table 4.4: Generic IT tools being used in the FFE phase 

 Knowledge Management and Sharing 

Systems 
Collaborative Work Systems Project Management Systems 

Case 1 

(Open) 

- 
ñWhen I wanted to have a meeting, I used Google 

Calendar. It allowed me to just send the others an 

invitation asking for their participation. If they click 

óyesô, then it is a confirmation. On the other hand, 

if I am the one being invited, it will notify me like 

10 minutes before the meeting. This helped me a 

lot.ò 

ñSince the company has already had a policy 

about using Gmail in place, we use G-Talk to 

communicate. Therefore, we can use the log and 

history features. We can keep record of our 

discussion, contact number, etc.ò 

ñWe used a share document (shared in Google 

Spreadsheets). We share the broad timeline to 

all members, so all can see it. However, the 

engineer timeline (the more detailed one) was 

shared only among the engineers.ò 

ñAfter a meeting with the marketing team, I 

usually listed the requirements in a Google 

share document. The one that is similar to 

Excel. It contained the estimated man-day of 

each feature in terms of development time.ò 

Case 2 

(Open) 

- 
- 

Project management supported by IT (Google 

Spreadsheets). IT was used in sharing the 

requirements, project planning and tracking 

project status ï if someone change the status of 

a task in the shared document the other will be 

able to see. 

ñGoogle Doc was used by the marketing team to 

record and share the project timeline, feature 

lists, bug tests and reports. We used the 

spreadsheet in Google Docs. It was convenient 

since everyone can edit the worksheet in real-

time.ò 
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Case 3 

(Open) 

ñFor knowledge sharing, we shared interesting 

articles in our Facebook group and blogs. We 

also had a shared folder dedicated to e-books. 

In cases of idea sharing, when somebody 

came up with an idea, the idea would be 

stored in Trello [a web-based collaborative 

project management application]. Then, 

people who should be involved were assigned 

to work on that idea.ò 

ñFacebook group, messengers and Skype were 

used for communication among the team 

members.ò 

ñ[During the front-end phase,] We used [Google] 

calendar to schedule meetings. [é] We also 

used a [Google] spreadsheet to create a task list 

and priorities. Trello was used in the production 

phase for assigning tasks to the team members. 

For strategic tasks, we mainly used 

spreadsheets and documents.ò 

 

Case 4 

(Closed) 

ñWe recorded interesting ideas on a web 

board [hosted locally]. [é] We did that for a 

few months and then quit because we had 

other things that required attention. We kind of 

forgot and we did not see the significance of 

it.ò 

ñWe have our own Wiki. Anyone who found 

interesting knowledge related to the project 

shared their discovery in here.ò 

- ñWe used to use Redmine 

[htttp://www.redmine.org] for a period of time. 

But we stopped using it because it is too 

complicated. [é] Too many variables to be 

specified. [é] Finally, nobody was using it.ò 

Case 5 

(Closed) 

- 
ñWe met on a weekly basis via Skype. We 

discussed the project and kept track of the 

progress. [é] We also used MSN Messenger and 

recorded minutes of meetings which were shared 

by email.ò  

- 

Case 6 

(Closed) 

- 
ñInstead of forwarding email back and forth which 

causes confusion, centralising the task status, 

issues and contents of each team members into 

this system [SharePoint] is better.ò 

ñThe requirements were listed in SharePoint. 

Every team member sees the requirements and 

is able to track the progress of each task. I used 

it to support project management, i.e. status 

tracking. é We can also post messages in the 

system and track the status of each task.ò  
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4.4.2. Openness and front-end uncertainty reduction 

The cross-case analysis suggests that one of the main objectives of opening up the 

front-end is to reduce uncertainty. As suggested in prior studies, two main types of 

uncertainty related to the FFE can be identified from the case data, namely, market and 

technical uncertainties. For the former, the participants reported their concerns about risks 

and uncertainties related to competitors, customersô needs, pricing strategy, usability, and 

traction.  

ñThere were risks about what the customers [who shop in the merchantsô website] 

would think about the features. Will they like it? Will they have any bad feelings, if 

we come up with a feature that the merchants [who use the website creator and hosting 

services provided by the firm] like, but the customers hate. We had to balance their 

needs.ò (CEO ï Case No. 4: OnlineShopCreator) 

Regarding technical uncertainty, the informants mentioned several issues, such as, 

compatibility, maintenance, development timeline, and technology adoption: 

ñWhen a new technology comes to the market, we have to trade-off either being a first 

mover or playing it safe. If we are fast to react but the technology never reaches the 

mainstream, we may risk wasting both time and money.ò (Business Development 

Manager ï Case No. 2: AppCreator) 

The data suggest that, in the open cases, a more external approach was adopted in 

order to reduce both market and technical uncertainties. On the other hand, the informants 

from the closed cases were not concerned much about uncertainty during the front-end 

process, and thus put less effort into coping with uncertainty (Table 4.6). With regard to 

uncertainty related to the market and customers, the open cases stressed the importance 

of conducting market research and having customer involvement during the FFE:  
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ñMost importantly, we must understand the customers. To understand the customers, 

we conducted market research by asking target groups, business customers, and end-

users. This helped us to know the needs of each type of customer. [é] This also helped 

reduce uncertainties related to customers, in the case of selling the product to business 

customers in particular.ò (Business Development Manager ï Case No. 2: AppCreator) 

ñWhenever the mentors suggested new ideas to us, we always tested those ideas with 

the users [a group of 5 to 10 users] to see whether they should be included in the 

product or not.ò (CTO ï Case No. 3: MobileShopApp) 

 For technical uncertainty reduction, searching in the Internet and studying 

competitors were used during the FFE phase. Moreover, uncertainty can also be reduced 

by collaborating with external partners such as suppliers, pilot organisations, and 

intermediaries: 

ñThat [consulting with mentors] is very important, because mentors can give us what 

they learned when they were working on their project like us now. [é] For example, 

when I was deciding whether to go with 3 or 4 rows of pictures in the feed page, they 

told us with confidence that we must have only 3 rows. They told us that when they 

used 3 rows their transactions went up significantly.ò (Senior Designer ï Case No. 3: 

MobileShopApp)   

 In sum, while the open cases reached out to the outside world in order to improve 

their ability to reduce market and technical uncertainties during the FFE phase, their 

closed counterparts did not perceive the need to open up and did not focus on early 

uncertainty reduction. 
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Table 4.5: Project success/failure 

 
Project Success/Failure 

Survey 

Rating** 

Case 1 

(Open) 

(+) Positive feedback from prospective customers:  ñWhen we were trying to pilot our system. [é] The teachers of the pilot school 

that we contacted seem to be happy and very co-operative. Initially, we wanted to pilot in only 2 subject areas. It turned out that more 

teachers than we expected were interested and wanted to try as well. Consequently, we piloted in 4 subject areas.ò 
6.5 

Case 2 

(Open) 

(+) Positive feedback from prospective customers:  ñSince we launched, we have participated in 3-4 exhibitions. In every 

exhibition, we had received a lot of interests from prospective customers. Some contacted us and are now in the negotiation process.ò 

(+) Custom-made Sales: Several mobile application development projects have been sold to organisational customers. The 

applications were built with the AppCreator system which significantly reduced development time and costs.  

(+) Reseller model: The firm was in the process of signing a contract with a large communication firm to sell a bulk of credits for 

using the application creator service. 

5.33 

Case 3 

(Open) 

(+) Traction: More than 70,000 downloads (25-30% are active users) and 800 new items are listed by merchants every day. 

(+) The ability to attract investment funds: The firm received funding of more than 500,000 USD from two venture capital firms to 

support the development of the service innovation. 

(-) Profitability: The application has yet to make money because the firm has yet to find an appropriate business model. 

5.83 

Case 4 

(Closed) 

(+) Traction: More than 100,000 shops in the firmôs system.  

(+) Market share: ñIn terms of customer base, we are number three in the market. Currently, the big three are market.com, shop.com 

and us. In the past, who was the number three was not very clear.ò 

(+) Transaction value: Transactions running on the site are worth more than 8 million GBP in 2012.  

(-) Profitability: ñThe income target that we thought we would achieve was quite high. However, when we launched the first service, 

we got only 20,000 ï 30,000 Baht (~ 400 ï 600 GBP) in that monthò (i.e., they just started making a profit in March 2013). 

(-) Development time: almost 2 years. 

4.83 
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Case 5 

(Closed) 

(+) Traction: More than 100,000 unique IP addresses per day. 

(+) Market share: Number one price comparison website in Thailand. 

(-) Profitability: The website has been online since 2010 but it only started making profit in 2013. 

(-) Failure of the initial launch: When the website was first launched in 2009, it suffered from many technical problems and was not 

able to build traction. The website was therefore relaunched in 2010 with a new design based on what the team had learned from the 

first website. 

2.17 

Case 6 

(Closed) 

(+) Traction*: More than 100,000 downloads 

(-) Negative usersô feedback*: Average rating of 2.7 stars from 860 users. Some of the comments from the Google Play Store were, 

for example, ñWhy this update want to know my (fine GPS) location? :( -- The program took too long to retrieve data.ò and ñNeed to 

improve much more. The interface isnôt appealing, looks kinda awful. Needs to match or outdo iOS version.ò) 

(-) The plan to revamp the application: The firm is now considering redeveloping the application entirely as a native Android 

application which theoretically should improve the performance and user experience. 

4.83 

* The information was gathered from the Google Play Store (access on 19th January 2014). 

** The informantsô perceptions of the projectôs success from the questionnaire in Appendix A (mean value of the responses, i.e., min = 1 and max = 7). 
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4.4.3. Front-end uncertainty reduction and service innovation success 

When asked about project success, the informants reported various success 

measures they had used, such as customer feedback, sales, profitability, number of 

downloads, transaction volume, website stats, etc. Table 4.5 displays a summary of the 

outcomes of the service innovation projects and the follow-up surveyôs results (Appendix 

A). Table 4.6 shows links between openness, early uncertainty reduction and service 

innovation success. The information in both tables suggests that, unlike the closed cases, 

the open cases put a considerable amount of effort into reducing uncertainty early in the 

process and, as a result, they seemed to be more successful. Note that the success ratings 

in Table 4.6 are based on the synthesis of the interview data and the survey results in 

Table 4.5.  

Early reduction of market uncertainty is likely to result in a more robust service 

concept. For example, in Case No. 3, the team had an opportunity to attend a 100-day 

seed accelerator programme organised by an intermediary firm. At the end of the 

programme, the team pitched their product to a group of investors. Finally, they got an 

investment fund of more than 500,000 USD. The front-end process of this project was 

described by the marketing director and co-founder: 

ñAt the beginning, we hardly did anything, we just designed screenshots and put them 

on a website for people who were interested in using our service to register. This let 

us know that the concept was needed and traction can be built. We then brought the 

concept forward and developed a prototype to test with the users. [é] Risks and 

uncertainties were gradually reduced in each step.ò (Marketing Director and Co-

Founder ï Case No. 3: MobileShopApp) 



152 

 

Table 4.6: The impact of openness on front-end uncertainty reduction and service innovation success 

 Openness Activities Related Uncertainty 
Success 

Rating* 

Case 1 

(Open) 

They actively participated in seminars and events related to education and 

technology.  

Similar domestic and foreign products were studied. 

Market and competition uncertainty (e.g., 

education policy, competitors, etc.) 

ÚÚÚÚ 
Education professionals were consulted 

They collaborated with a school in piloting the prototype. 

User uncertainty (functionality and usability) 

People with a previous background in education were recruited for concept 

development and IU design in the front-end phase. 

People who had experience of developing Android applications were also recruited. 

Technical uncertainty (product specification 

and product design) 

Case 2  

(Open) 

Since the product concept was very new in Thailand, they did a lot of market 

research and studied similar foreign products.  

A marketing professor was also consulted regarding the marketing strategy of the 

new service. 

Competitor and market uncertainty (e.g., 

marketing strategy, pricing, etc.) 

ÚÚÚÚ 
They involved prospective customers (pilot shops) early to test the prototype. User uncertainty (functionality and usability) 

People with the strongest technical background in the firm were teamed up to study 

the technological feasibility of the new service concept. 

Technical uncertainty (project timeline and 

technical specification) 

Case 3  

(Open) 

The informants stressed the importance of having the simplest version of the new 

service concept (a workable prototype) and customer involvement. A first iteration of 

the product with only core functions. Minimum effort and time was used to learn 

about the customers and the market. 

Market and user uncertainty (target group, 

functionality and usability) ÚÚÚ 

ÚÚ 
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The opportunity to participate in the 100-day boot camp and co-develop with an 

intermediary was pointed out as very important. A number of mentors were 

consulted regarding technological, design and methodological issues. 

Technical uncertainty (development 

framework, technology and design) 

Case 4  

(Closed) 

The informants suggested that asking users was time-wasting. So, they made all 

decisions concerning the websiteôs functionalities by themselves because some in 

the team had had experience developing and running e-commerce websites before.  

- 

ÚÚÚ 
The team studied technical mistakes made by the competitors. This resulted in 

several preventive measures. 

Technical uncertainty (technical 

specification, maintenance plans) 

Case 5 

(Closed) 

Competitorôs products were studied; and friends were consulted regarding usability 

issues. Also, a consultant was hired to design the website.  

User uncertainty (usability) 

Ú 
They were not concerned much about technical uncertainty during the front-end 

phase since they were confident in their technical knowledge. 

- 

Case 6 

(Closed) 

The informants said that very little was done to reduce market uncertainty since the 

main objective was to provide another channel to the existing stock trading services 

with minimum effort.  

- 

ÚÚ 
Lack of experience in mobile application development was mentioned as a main 

issue. Therefore, they tried to improve that by sending the developers to training, 

searching the internet and consulting experts. 

Technical uncertainty (technology issues) 

*The ratings were given by the researcher (ranging from 1 star to 5 stars). They are based on a compilation of the information in Table 4.5. 
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Early reduction of technological uncertainty was also found to be crucial in 

narrowing technology-related knowledge gaps. One informant described how studying 

mistakes made by competitors was helpful: 

ñBecause we saw how the competitorôs servers went down, we put preventive 

measures at the very beginning of the development process. The main problem of this 

particular competitor was that their servers went down quite often and for a long period 

of time which put off the customers. The cause [of the problem] was that they only 

had one set of servers to serve several hundred thousand stores [merchantsô online 

stores]. So, the failures were unavoidable. We therefore split up our system into many 

sub-systems [é] to mitigate the risks.ò (CEO ï Case Mo. 4: OnlineShopCreator) 

In contrast, a lack of uncertainty reduction activities in the FFE phase can lead to 

considerable hardship in the following phases. For example, in Case No. 5, there were 

several market-related and technical issues in the commercialisation phase:  

ñThere were a lot of problems [after the launch]. We thought that the traffic would 

come. However, the reality was very few people visit our website. [é] Problems kept 

coming actually. Sometimes, we added new features and no one even used those 

features; or we could not make as much money as we thought we should have, so we 

added more features which slowed down the website. We had to keep fixing the 

problems.ò (System Architect and Co-Founder ï Case No. 5: PriceCompare) 

 To sum up, the findings suggest that external searches, inter-firm partnerships, 

prior related knowledge and use of IT are key drivers of openness in the FFE phase of 

online service innovation projects. Moreover, it is also found that being more open early 

in the innovation process can lead to positive outcomes later, as it helps reduce innovation 

uncertainty. In the next section, we discuss the findings with the literature and introduce 

7 research propositions concerning openness in the FFE of service innovation. 
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4.5. Discussion on the Findings 

In this section, we look at the findings of the case study through the S-D logic 

analytical lens, and compare and contrast these findings with the extant literature. As a 

result, we propose a total of 7 research propositions. The current section starts with the 5 

core dimensions of openness competence, namely searching capability, coordination 

capability, collective mind, absorptive capacity, and IT capability. Each dimension is 

discussed individually with regard to its impact on openness competence. Next, the role 

of openness competence within the FFE of service innovation as a tool that helps reduce 

front-end uncertainty is explained. Finally, an OSI model incorporating the research 

propositions is presented. 

4.5.1. The five dimensions of openness competence in the FFE  

As the S-D logicôs FP4 indicates, ñoperant resources are the fundamental source 

of competitive advantageò (Vargo & Lusch, 2008, p. 7), The current study therefore 

focuses on openness competence ï i.e., the ability of an innovation team to gather and 

apply operant resources from external sources and co-develop with other organisations 

possessing complementary operant resources ï, which may be important for a team 

adopting a more open approach to the FFE phase. By looking at the interview data through 

the analytical lens of S-D logic, we were able to identify 5 core dimensions of openness 

competence: searching capability, coordination capability, collective mind, absorptive 

capacity, and IT capability. In the case study, the more open cases, which are likely to 

possess relatively high levels of these capabilities, were found to put more effort into 

reducing uncertainties related to activities in the FFE phase.  

Searching capability 

The first dimension concerns the development teamôs ability to search knowledge 

and sources of innovation (i.e., operant resources) with external and wider orientation, 
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which is labelled as ósearching capabilityô. The findings of the case study suggest that a 

front-end team with open-minded and outward-looking characteristics is likely to actively 

engage more widely and frequently in external knowledge searching, which leads to more 

successful outcomes (Chang et al., 2012; Chiang & Hung, 2010). The case data also 

suggest that top managementôs commitment to openness nurtures the teamôs searching 

capability, since such support is essential in creating an organisational setting that 

facilitates and encourages learning behaviours (Blazevic & Lievens, 2004). Scholars have 

suggested the important role of gathering knowledge from outside sources (e.g., suppliers, 

intermediaries, competitors, customers, etc.) plays in reducing the fuzziness of the front 

end phase (Alam, 2006a; Kim & Wilemon, 2002; Zhang & Doll, 2001). Thus, the first 

proposition is:  

Proposition 1: Openness competence within the FFE phase incorporates searching 

capability, which can be nurtured by top managementôs commitment to openness. 

Coordination capability 

Vargo and Luschôs (2008, p. 7) FP6 (i.e., ñthe customer is always a co-creator of 

valueò) and FP9 (i.e., ñAll social and economic actors are resource integratorsò) suggest 

the significant role of customer and innovation networks in NSD. The current and the 

next dimensions of openness competence are proposed to be the fundamentals of 

customer integration and inter-firm partnerships. Scholars have identified the importance 

of communication in stimulating creative thinking and idea generation in the early stages 

of service innovation (Blazevic & Lievens, 2004), as well as highlighting the role of 

innovation networks (de Vries, 2006), personal networks (Stevens, 2014), and a firmôs 

ability to co-create with other organisations (Chen et al., 2009a; Ettlie & Pavlou, 2006) 

as essential for innovation success. As suggested by the case data and the literature, we 

propose that, for innovation partnerships to be successful, effort and resources should be 
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made available to ensure smooth communication and coordination among internal team 

members as well as between the team and its external partners.  

Proposition 2: Openness competence within the FFE phase incorporates a 

coordination capability, which requires the innovating firms to commit effort and 

resources to allow seamless collaboration. 

Collective mind 

Whereas the good-dominant logic considers the customer and the firm separately 

in value creation, FP8 of the S-D logic emphasises a service-centred view arguing that 

ñvalue creation is an interactive process and, thus, the firm and customer must be 

considered in a relational contextò and further that ñvalue [é] is inherently customer 

orientedò (Vargo & Lusch, 2008, p. 8). Therefore, the third dimension concerns a FFE 

teamôs ability to be customer-oriented and relational. This study however interprets the 

term ñcustomerò as not only the end customers who actually pay for the service, but all 

partners who derive a benefit from the value created by new service provisions. Therefore, 

to be successful in innovation, instead of focusing on benefiting only oneself, one should 

rather create value that benefits all parties involved. 

From our case study, the informants in the more open cases suggested the 

importance of mutual interests in achieving project goals and of good understanding in 

the roles of oneself and the roles of others, which leads to high levels of contribution and 

harmonious work flows. High levels of commitment lead to better performance 

(Eisingerich et al., 2009) and partnership success (Mohr & Spekman, 1994). This is 

consistent with the concept of ócollective mindô which is conceptualised as ña pattern of 

heedful interrelations of actions in a social systemò (Weick & Roberts, 1993, p. 357). 

According to Weick and Roberts (1993, p.357), members of a system with a high level 

of collective mind ñconstruct their actions (contributions), understanding that the system 
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consists of connected actions by themselves and others (representation), and interrelate 

their actions within the system (subordination)ò. Therefore, we postulate that, to 

successfully co-develop with innovation partners, the presence of strong collective mind 

is necessary. 

Proposition 3: If the participants share mutual interests and understandings, 

openness competence within the FFE phase is likely to be improved since the participants 

are willing to contribute more and interrelate their actions with others better. 

Absorptive capacity 

FP1 and FP4 of the S-D logic argue that the application of operant resources 

(knowledge and skills) is the fundamental basis of exchange and the source of competitive 

advantage (Vargo & Lusch, 2008). Consistently, the case study data indicated that the 

possession of sufficient prior related knowledge (a type of operant resources) by all 

participants improves external search activities, as well as collaboration and 

communication among the parties involved. The fourth dimension therefore captures the 

vital role of operant resources possessed by the development team. Prior related 

knowledge is often suggested as an antecedent of innovation performance by the literature 

on óabsorptive capacityô (Caloghirou et al., 2004; Chen et al., 2009b; Fosfuri & Tribó, 

2008; Zahra & George, 2002). According to a seminal study conducted by Cohen and 

Levinthal (1990, p. 128) absorptive capacity can be defined as ñthe ability of a firm to 

recognise the value of new, external information, assimilate it and apply it to commercial 

ends.ò Prior related knowledge enhances learning, problem-solving skills and creativity 

(Cohen & Levinthal, 1990). Furthermore, it allows the team to comprehend the external 

environment of important trends and know-how (Lusch et al., 2007). Accordingly, we 

propose that: 
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Proposition 4a: Openness competence within the FFE phase is likely to be 

improved when the participants possess prior related knowledge, which allows effective 

knowledge searches and coordination with external partners.  

Interestingly, we discovered that, in the closed cases (see Table 4.6), the 

participants did not actively engage in external knowledge sourcing and inter-firm 

partnerships because they were confident in their knowledge of the market and the 

technology. One of the explanations may be that, since the service concepts of the closed 

cases were not very new, the degree of uncertainty may not be as high as the cases in the 

other group, and thus a team with strong related knowledge may be sufficient. A similar 

relationship between innovation novelty and intensity of knowledge sharing and 

communication has also been found by Hsieh and Tidd (2012). 

Proposition 4b: In projects with low to moderate innovativeness, a high level of 

prior related knowledge could be used to substitute external knowledge sourcing and 

innovation partnerships.  

IT capability 

According to the interview data, the use of IT does not directly influence the 

quality of the new service concepts created in the FFE phase. Throughout all cases, IT 

(e.g., ICTs, knowledge management software, and project management software) was 

used to facilitate the FFE team in opening up the front-end process (Table 4.4). The 

literature propounds the benefit of the use of IT in the FFE of innovation (Gordon et al., 

2008; Kim and Wilemon, 2002). Furthermore, it is suggested that ICTs, such as 

computers, internet, communication devices, etc., help enable the exchange of distributed 

sources of information and support the shift towards more open and collaborative 

innovation practices (Dodgson et al., 2006). For some empirical examples, non-routine 

technology was found to predict task performance in high information-processing tasks 
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(e.g., the FFE of innovation) (Keller, 1994). Moreover, based on an experimental study 

by Schmidt et al. (2001), geographically and temporally dispersed decision-making teams 

supported by ICTs make more effective go/no-go decisions than both face-to-face 

decision making teams and individuals. Therefore, the fifth proposition:  

Proposition 5: A high level of IT capability enables systematic and effective 

external knowledge searches, collection and sharing, as well as enabling collaboration 

among the parties involved, thereby facilitating a more open approach to innovation. 

4.5.2. The indirect effect of openness competence within the FFE on service 

innovation success through front-end uncertainty reduction 

By comparing and contrasting the cases in the two categories (i.e., open vs. closed), 

we were able to identify an interesting pattern. Unlike the closed front-ends, more effort 

had been made to manage uncertainty in the open FFE cases due to their positive attitude 

towards early uncertainty reduction, which leads to successful innovation outcomes 

(Table 4.6). The results are consistent with scholars taking the information-processing 

view (e.g., Frishammar et al., 2011; Lievens & Moenaert, 2000; Moenaert et al., 1995; 

Verworn, 2009; Verworn et al., 2008). Specifically, the findings suggest a link between 

early uncertainty reduction and innovation success. This highlights the significance of 

increasing firmsô information-processing capacity when executing highly uncertain tasks, 

such as the FFE phase of service innovation. An explanation for this may be that the more 

open teams tried to increase their information-processing capacity by exploring and 

assimilating information and knowledge externally (Chang et al., 2012; Chiang & Hung, 

2010; Laursen & Salter, 2006), and through sharing the information-processing burden 

by co-developing with external partners (Ettlie & Pavlou, 2006). 

Furthermore, the S-D logicôs FP4 indicates that ñoperant resources are the 

fundamental source of competitive advantageò (Vargo & Lusch, 2008, p. 7). In line with 
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this argument, the literature on dynamic capabilities and open innovation also lends 

support to openness competence (i.e., an operant resource that is supposedly important to 

the FFE process of service innovation) as one of the key antecedents of innovation success 

(please refer to Section 2.9, Chapter 2). Therefore, this study proposes that a high level 

of the FFE teamôs openness competence leads to better outcomes of front-end uncertainty 

reduction activities. By virtue of the less fuzzy front-end, a successful service innovation 

can be created.  

Proposition 6: A front-end team with a high level of openness is likely to engage 

in uncertainty reduction activities that involve information gathering and cooperation 

with others. As a result, the team is likely to effectively reduce front-end uncertainty 

which in turn leads to successful innovation outcomes.  

It should be noted that we do not claim to have discovered the relationship 

between front-end uncertainty reduction and innovation success since scholars taking the 

information-processing view has long suggested such a link (Frishammar et al., 2011; 

Moenaert et al., 1995; Verworn, 2009; Verworn et al., 2008). This study is rather an 

attempt to conceptualise the openness competence construct as well as to explain how 

openness competence within the FFE phase enhances service innovation success through 

early uncertainty reduction. 
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Figure 4.1: An initial OSI model  

Figure 4.1 visualises the proposed research propositions in a ñboxes and arrowsò 

fashion. The researcher has named the resultant model ï an ñopen service innovationò 

(OSI) model. The OSI model suggests how a firm can nurture openness competence in 

the FFE of service innovation by developing its 5 core dimensions, as well as the 

importance of openness competence as a tool that can be used to mitigate uncertainties 

early in the innovation process. 

4.6. Summary of the Chapter 

This chapter reported the findings of a case study of six online service innovation 

projects. Both within- and cross-case analysis results were presented. By synthesising the 

case data and the extant literature, we were able to identify 5 key dimensions of openness 

competence within the FFE. They are: searching capability, coordination capability, 

collective mind, absorptive capacity, and IT capability. In addition, the cross-case 

analysis also helped confirm the relationships suggested in our initial conceptual model 

(Figure 2.3). Based on these findings, we proposed an OSI model incorporating 7 research 

propositions.  These propositions helped the researcher operationalise the openness 

competence construct, and establish this studyôs research hypotheses as well. The details 
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of how the qualitative findings benefit the second part of this study are described in the 

next section. In addition, the next section demonstrates how the measurement scales were 

developed and how the survey was executed as well as providing an analysis of the results 

of the survey data.  
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5. Findings ς A Survey of the FFE of IT-Based Service Innovation 

5.1. Introduction 

In the second phase, a large-scale survey was conducted in Thai IT service 

provider firms. The main purpose of this phase was to statistically verify the initial OSI 

model (Figure 4.1) proposed in the previous chapter. To move from a conceptual model 

to a model that can be tested with empirical quantitative data, we further reviewed the 

literature relevant to the key constructs of the proposed OSI model. We were able to 

establish a more quantitatively testable version of the model (Figure 5.1) which was 

founded upon the evidence from the case study and the additional literature review 

process.   

The current chapter starts with the updated OSI model (Figure 5.1) and the 

formation of the research hypotheses that are incorporated in the model. Next, the 

operationalisation of the key constructs and their measurement scales are described. 

Finally, details of the data analysis procedures are presented as well as descriptive and 

inferential statistical results. 

5.2. Hypothesis Formation 

In this section, the researcher further reviews the relevant literature and discusses 

it with the findings obtained from the case study. The aim is to establish a model and 

research hypotheses that can be tested with survey data. The formation of an updated OSI 

model and a total of 11 research hypotheses incorporated in the model is discussed below. 

5.2.1 An updated OSI model  

The conceptual model shown in Figure 5.1 was founded upon the current 

knowledge in the literature as well as the research propositions provided in Section 4.5, 

Chapter 4. Essentially, the model in Figure 5.1 is an update of the OSI model (Figure 4.1) 
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presented at the end of the previous chapter. The right side of the model in Figure 5.1 is 

inspired by the evidence found in the findings of the case study (i.e., Proposition 6). It 

concerns the contribution of openness competence to service innovation success through 

market and technical uncertainty reduction during the FFE. The more successful cases 

were more open and used openness to help reduce front-end uncertainties, whereas the 

less successful cases were less open and were not as concerned about early uncertainty 

reduction. This is consistent with the initial theoretical framework proposed in Section 

2.10, Chapter 2 (Figure 2.3), which was founded upon the information-processing and 

open innovation theories. The left side of the updated model in Figure 5.1 features the 

key dimensions of openness competence within the FFE. These dimensions emerged from 

the analysis of the case data (Proposition 1 to Proposition 4). While 4 of the 5 key 

dimensions are hypothesised as first-order constructs that form openness competence, the 

other (i.e., IT capability) was rather considered as an antecedent (Proposition 5). The 

reasons behind this decision are described in detail in Section 5.2.5. 

 

Figure 5.1: An updated OSI model 

The updated OSI model in Figure 5.1 suggests how a firm can nurture openness 

competence within the FFE by encouraging front-end team members to develop the 4 key 

dimensions as well as their IT capability. Further, it highlights the important role of 

openness in service innovation success, as a tool that can be used to diminish front-end 
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uncertainties. By statistically estimating paths in the model, this study aims to provide 

answers to the research questions. For RQ1 (ñwhat are the key dimensions of openness 

competence within the FFE of service innovation?ò), the openness competence construct 

was conceptualised as a second-order latent construct formed by the four key dimensions 

(i.e., searching capability, coordination capability, collective mind, and absorptive 

capacity) and was statically evaluated with the survey data. To answer RQ2 (ñdoes 

openness competence within the FFE contribute to service innovation success?ò) and 

RQ3 (ñif yes, does openness competence contribute to service innovation success through 

the degree of market and technical uncertainty reduction during the FFE phase?ò), the 

proposed mediating effects of market and technical uncertainty reduction on the 

relationships between openness competence and the two service innovation success 

measures were assessed using PLS-SEM techniques. 

Based upon the current knowledge in the literature and the case studyôs results, 

we propose 11 research hypotheses in the following sub-sections. The proposed research 

hypotheses are the foundations of the updated OSI model in Figure 5.1. 

5.2.2 Uncertainty reduction and service innovation success 

The analysis of the case study suggests a significant contribution of early 

uncertainty reduction to the overall project success. This is consistent with the 

information processing theory (Galbraith, 1974) and scholars who have studied the FFE 

from the information-processing perspective (Chang et al., 2007; Frishammar et al., 2011; 

Lievens & Moenaert, 2000; Moenaert et al., 1995; Verworn, 2009; Verworn et al., 2008; 

Zhang & Doll, 2001) (please refer to Section 2.7.1 for a detailed discussion on the 

literature listed here). Consistent with prior studies, we were able to identify two main 

types of front-end uncertainty from the case data, namely market and technical 

uncertainty. The effective reduction of these two types of uncertainty has been identified 



167 

 

as one of the important antecedents of innovation success in previous studies (Moenaert 

et al., 1995; Perkins & Rao, 1990; Verworn, 2009; Verworn et al., 2008). Four hypotheses 

are proposed, suggesting the effects of market and technical uncertainty reduction during 

the FFE on the success of service innovation projects. 

Hypothesis 1A (H1A): The degree of market uncertainty reduction during the 

FFE positively influences the financial success of service innovation projects. 

Hypothesis 1B (H1B): The degree of technical uncertainty reduction during the 

FFE positively influences the financial success of service innovation projects. 

Hypothesis 2A (H2A): The degree of market uncertainty reduction during the 

FFE positively influences the non-financial success of service innovation 

projects. 

Hypothesis 2B (H2B): The degree of technical uncertainty reduction during the 

FFE positively influences the non-financial success of service innovation 

projects. 

5.2.3 Openness competence 

By looking at the case data through the analytical lens of S-D logic, we were able 

to identify four core dimensions of openness competence, namely searching capability, 

coordination capability, collective mind, and absorptive capacity. To clarify, the reasons 

why IT capability was hypothesised as an antecedent, rather than a fifth dimension of 

openness competence, are provided later in Section 5.2.5. In the second phase of this 

study, openness competence was conceptualised as a second-order latent construct 

formed by a set of four first-order factors ï i.e., a formative hierarchical model. This 

depicts the multidimensional nature of openness competence within the FFE of service 
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innovation. In this section, we review relevant previous research and discuss how each of 

the proposed key dimensions could contribute to service innovation success.  

Searching capability 

The first dimension is associated with Enkel et al.ôs (2009) outside-in process. 

The findings of the case study suggest that a front-end team with open-minded and 

outward-looking characteristics is likely to actively engage in external knowledge 

searching more widely and frequently. The current study defines ósearching capabilityô 

as ñthe development teamôs ability to search for knowledge and sources of innovation 

(i.e., operant resources) with external and wider orientationò. 

Scholars have suggested the importance of knowledge gathering from outside 

sources (e.g., suppliers, intermediaries, competitors, customers, etc.) in reducing the 

fuzziness of the front-end phase (Alam, 2006a; Kim & Wilemon, 2002; Zhang & Doll, 

2001). Furthermore, the ability to search for external knowledge and ideas has also been 

identified as a key factor for success in innovation. For example, from a survey of 112 

Taiwanese top manufacturing firms, Chang et al. (2012) unearthed the positive impact of 

openness capability on radical innovation performance. Similarly, Chiang and Hung 

(2010) posited that acquiring knowledge from a broad range of external channels can 

improve radically new product performance. In service innovation contexts, Lee et al. 

(2010) conducted a large scale survey in Korea and found that the effective and broad use 

of external information is associated with the number of service innovations. Chen et al. 

(2011) also empirically proposed a positive relationship between innovation performance 

and the diversity of knowledge sources in firms using a ñdoing, using and interactingò 

(DUI) mode of innovation favoured in service firms (Jensen et al., 2007). Moreover, 

external knowledge obtained from customers and competitors was found to be related to 

profitability and the sales of service innovations (Leiponen, 2005).  
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Nevertheless, based on data from a UK innovation survey, Laursen and Salter 

(2006) found that a firmôs innovation performance is a curvilinear (inverted U-shape) 

function of ñthe number of different search channels that a firm draws upon in its 

innovative activities (p. 135).ò One possible explanation for these conflicting findings is 

that these research studies did not investigate the FFE phase and the development phase 

separately. Since the FFE phase is different from the execution phase in many dimensions, 

such as the nature of the work (Koen et al., 2001), its characteristics (Zhang & Doll, 2001), 

its key success factors and activities (Khurana & Rosenthal, 1997; 1998) and the role of 

management (Poskela & Martinsuo, 2009), we argue that searching activities in these two 

distinct phases should be studied separately. 

Coordination capability 

The current and the next dimensions of openness competence are proposed to be 

the fundamentals of the coupled process (Enkel et al., 2009). Effective communication 

flows among members of a project team as well as between members of the project team 

and outside sources were found to have an impact on project success through the degree 

of uncertainty reduction (Lievens & Moenaert, 2000). Furthermore, Cheng et al. (2008) 

conducted a survey of 218 Chinese organisations and reported that coordination (defined 

as the ñwillingness of a partner to pursue mutually compatible interests rather than to act 

opportunisticallyò (p. 801)) has a positive impact on process innovation in e-commerce. 

More recently, for inter-firm NSD projects, Hsieh and Tidd (2012) found that higher 

levels of project innovativeness require a higher intensity of knowledge sharing and 

communication. These recommendations are consistent with the information-processing 

theory, which argues that, in order to effectively deal with complex tasks the information 

processing burden of decision makers should be shared with others possessing 

complementary knowledge and skills (Galbraith, 1974). In this study, the second 

dimension of openness competence ïócoordination capabilityô ï is defined as ñproject 
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stakeholdersô (both internal and external to the firm) ability to synchronise knowledge, 

resources and tasks to create superior new ways of executing activities in the FFE phase 

of service innovationò (adapted from Ettlie & Pavlou, 2006, p. 122).  

Collective mind 

The findings of the case study indicate the significance of mutual interest in 

achieving the project goals and in understanding of oneôs own roles and the roles of others, 

leading to high levels of contribution and harmonious work flows. This is consistent with 

the concept of ócollective mindô (Weick & Roberts, 1993). Based on a study of two FFE 

teams developing large, complex real-time systems, Crowston and Kammerer (1998) 

suggested that strong collective mind could be a possible remedy for problems in software 

requirements analysis. Similarly, Hargadon and Bechky (2006) suggested that an 

innovation team with a high level of collective mind has the capacity to generate creative 

solutions by drawing from the past experiences of participants in ways that lead to new 

and valuable insights. On the other hand, the lack of collective mind leads to a loss of 

intelligence that is reflected in missed targets and slow change (Weick & Roberts, 1993, 

p. 369). Therefore, we postulate that the presence of collective mind is necessary to 

successful innovation partnerships in the FFE. 

Absorptive capacity 

Absorptive capacity has been proposed as a pre-condition for organising inbound 

open innovation activities (Spithoven et al., 2011). According to a survey study by 

Lichtenthaler (2009a), in environments where market and technological uncertainty is 

high, absorptive capacity was found to have a strong positive impact on innovation 

performance. On the contrary, in less turbulent settings, the effects of absorptive capacity 

on performance were limited. Caloghirou et al. (2004) discovered the positive effects of 

R&D capability, the intensity of R&D efforts, and highly qualified personnel (traditional 



171 

 

measures of absorptive capacity) on innovation performance. Furthermore, Zahra and 

George (2002) conceptualised that absorptive capacity is comprised of two main 

components: potential absorptive capacity and realised absorptive capacity. The former 

involves the acquisition and assimilation of knowledge obtained from external sources 

which seem to be very important to the FFE, while the later includes the transformation 

and exploitation of newly acquired and assimilated knowledge. Based on this 

conceptualisation, Fosfuri and Tribó (2008) posited that firms with superior potential 

absorptive capacity obtain larger shares of their sales from new or significantly improved 

products.  

 Based upon the findings of the case study and a review of the literature, the current 

study hypothesises that the level of openness competence being formed by the four core 

components (i.e., searching capability, coordination capability, collective mind and 

absorptive capacity) is positively related to the degree of front-end uncertainty reduction. 

The later in turn positively influences service innovation success. The existing literature 

provides empirical support for this position. For example, a qualitative field research of 

26 financial services firms by Alam (2006a) found that front-end fuzziness can be reduced 

by involving customers early in the innovation process. Langerak et al. (2004) studied 

relationships between market orientation, proficiency in FFE activities, new product 

performance, and organizational performance based on data collected from a survey of 

126 firms in the Netherlands. They found that market orientation, which was defined as 

ña culture that creates an environment that maximizes opportunities for learning about 

markets, for sharing information among functions in the organization that allows common 

interpretation, and for taking coordination actions (p. 296)ò, is positively related to a 

proficiency in predevelopment activities (i.e., strategic planning, idea generation, and 

idea screening). Based on a case study of two innovation projects in a high-tech company, 

Stevens (2014) posited that the front-end team should use their customersô knowledge as 



172 

 

a basis for decision-making in order to reduce uncertainty. He also found that the use of 

personal networks is crucial in the FFE phase due to the limited amount time and 

resources available in such an early stage of development. 

Hypothesis 3A (H3A): Openness competence within the FFE positively influences 

the degree of market uncertainty reduction during the FFE. 

Hypothesis 3B (H3B): Openness competence within the FFE positively influences 

the degree of technical uncertainty reduction during the FFE. 

5.2.4 The indirect effect of openness competence on service innovation success 

through front-end uncertainty reduction 

The FFE phase of innovation has traditionally been characterised by its low level 

of formalisation and its lack of structure (Khurana & Rosenthal, 1997; 1998). It often 

involves high levels of market and/or technical uncertainty (Verworn, 2009; Verworn et 

al., 2008). As mentioned in Chapter 2, scholars taking the information-processing view 

have suggested a link between the degree of uncertainty reduction during the FFE and 

innovation performance (Frishammar et al., 2011; Moenaert et al., 1995; Verworn, 2009; 

Verworn et al., 2008).  

In the FFE phase in particular, several types of information from both internal and 

external sources are required to reduce uncertainty (Alam, 2006a; Kim & Wilemon, 2002; 

Zhang & Doll, 2001). Opening up the innovation process by searching for external 

innovation sources and co-developing with other organisations can be highly rewarding 

(Chesbrough, 2003). Openness to new ideas, inputs and sources of inspiration external to 

the firmôs boundary is considered crucial for innovation projects, especially in the early 

stages (Fagerberg, 2005). In the service sector in particular, since formal R&D plays a 

much less important role than it does in manufacturing, service firmsô innovation 
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capacities strongly depend on access to external information sources (Muller & Zenker, 

2001). 

As discussed earlier, both the case study data and the literature uniformly suggest 

that a high level of a FFE teamôs openness competence leads to better outcomes of front-

end uncertainty reduction activities (H3A and H3B). By virtue of these improved 

outcomes, a successful service innovation can be produced (H1A, H1B, H2A, and H2B). 

Thus, the following four hypotheses:  

Hypothesis 4A (H4A): The degree of market uncertainty reduction during the 

FFE mediates the impact of openness competence within the FFE on the 

financial success of service innovations. 

Hypothesis 4B (H4B): The degree of technical uncertainty reduction during the 

FFE mediates the impact of openness competence within the FFE on the 

financial success of service innovations. 

Hypothesis 5A (H5A): The degree of market uncertainty reduction during the 

FFE mediates the impact of openness competence within the FFE on the non-

financial success of service innovations. 

Hypothesis 5B (H5B): The degree of technical uncertainty reduction during the 

FFE mediates the impact of openness competence within the FFE on the non-

financial success of service innovations. 

5.2.5 IT capability 

Several important issues in the innovation process, such as process management, 

project management, knowledge management, and collaboration and communication, 

could be addressed by drawing from extant IS theories and models (Nambisan, 2003). IT 

can actively and directly support innovation activities because the effective use of IT can 
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improve, for example, the efficiency of data analysis, communication and problem 

solving (Nambisan, 2003). In addition, ICTs, such as computers, the Internet, 

communication devices, etc., enable the exchange of distributed sources of information 

and support the shift towards more open and collaborative innovation practices (Dodgson 

et al., 2006).  

Although the FFE seems to be the stage of innovation least suited to the use of IT, 

due to its fuzziness and unstructured nature (Gordon et al., 2008), there are however many 

areas of the FFE that could be enhanced by the adoption of particular IT systems. 

Cooperative work systems can help a team of innovators collaborate and communicate 

with one another. Such systems help innovation teams to work collaboratively with 

external partners, such as customers and suppliers (Gordon et al., 2008). Di Benedetto 

and colleagues (2008) empirically discovered that IT which facilitates cross-functional 

information flows is positively related to the number of radical innovations introduced by 

firms in the United States. This finding implicitly indicates that the use of IT to facilitate 

collaboration and communication may help innovation teams reduce development cycle 

time and increase productivity. Fiedler et al. (1996) reported that IT utilisation improves 

information processing and coordination activities in situations where uncertainty is high. 

In addition, the use of knowledge management and sharing systems can systematically 

reduce uncertainty in the early phase of innovation process (Kim & Wilemon, 2002). In 

the public sector, Kim and Lee (2006) also found a positive relationship between 

employeesô usage of IT applications and their knowledge-sharing capabilities. 

Some researchers have suggested that IT capability can only indirectly impact on 

a new product/serviceôs success through the firmôs innovation capability. Pavlou and El 

Sawy (2006) surveyed 180 NPD managers and discovered that the effective use of IT 

positively influences dynamic capabilities in NPD. Similarly, Ettlie and Pavlou (2006) 
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empirically posited that superior IT support for the innovation process leads to a firmôs 

superior ability to co-develop with its innovation partners (i.e., inter-firm NPD 

partnership dynamic capabilities). These two dynamic capabilities influence innovation 

success (Ettlie & Pavlou, 2006; Pavlou & El Sawy, 2006). In a similar vein, Tarafdar and 

Gordon (2007) suggested that six IS competencies ï knowledge management, 

collaboration, project management, ambidexterity, IT/innovation governance, business-

IS linkage ï affect the conception, development and implementation phases of two service 

process innovation projects in a healthcare firm in the United States. More recently, Moos 

et al. (2013) discovered that the availability of knowledge management systems in a firm 

indirectly impacts the firmôs innovation performance through its improved absorptive 

capacity. Specifically, the usage of knowledge management systems is associated with a 

firmôs potential absorptive capacity, which in turn positively impacts the level of market 

and technical knowledge possessed by the innovating firm. Further, higher levels of 

market and technical knowledge lead to more successful innovations.  

On the other hand, others propose direct contributions. Based on data collected 

from 174 Taiwanese IT firms, Chen and Tsou (2012) directly related a firmôs IT capability 

to how often the firm is able to develop new process innovations. Di Benedetto et al. 

(2008) also found a positive relationship between the number of radical innovations and 

IT capability measured in terms of the possession of IT systems for NPD and cross-

functional integration. In a similar way, the introduction of service delivery innovations 

has been found to be positively affected by the innovating firmôs IT capability (Chen et 

al., 2009a). Finally, Froehle et al. (2000) surveyed service organisations in the United 

States and reported that the more sophisticated the IT systems used in NSD, the faster the 

speed of the NSD process and the more effective the firmôs service innovation activities. 
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Although the analysis of the case study data identified IT capability as one of the 

key dimensions of openness competence, an additional review of the literature changed 

the authorôs view on the role of IT capability. There are two main reasons why we decided 

not to model IT capability as another dimension of openness competence. Firstly, as 

presented above, prior studies often viewed IT capability as a distinct capability. While 

some scholars have proposed the supportive role of IT capability (Ettlie & Pavlou, 2006; 

Pavlou & El Sawy, 2006), others have even suggested a more prominent impact of the 

ability to use IT on innovation performance (e.g., Chen et al., 2009a; Di Benedetto et al., 

2008; Froehle et al., 2000). Secondly, we argue that the inclusion of IT capability would 

change the underlying meaning of the openness competence construct.  

The current study defines óIT capabilityô as the extent to which a FFE team is 

aware of what generic IT tools have to offer and effectively utilises those tools to open 

up the front-end phase (adapted from Pavlou & El Sawy, 2006). Accordingly, it views IT 

capability as a support capability facilitating the FFE teamôs openness competence. This 

is consistent with the extant literature. Sambamurthy et al. (2003) theorised that a firmôs 

IT competence indirectly affects the firmôs innovative competitiveness through its ability 

to detect and seize opportunities for innovation. Prior studies on the use of IT in the FFE 

also posited that IT (e.g., ICTs, knowledge management or collaborative systems) should 

be used to help a FFE team open up its front-end process more efficiently and effectively 

(Dodgson et al., 2006; Gordon et al., 2008; Kim & Wilemon, 2002). Therefore, the final 

hypothesis is: 

Hypothesis 6 (H6): IT capability  of the front-end team positively influences the 

teamôs openness competence. 
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In the next section, we describe the operationalisation of all key constructs 

incorporated in the research hypotheses and in the updated OSI model (Figure 5.1). Scales 

that were used to measure them are also provided.  

5.3 Measurement 

The key constructs of this study were operationalised following recommendations 

suggested by Peter (1979) and Jarvis et al. (2003). We first developed a conceptual model 

incorporating 11 research hypotheses (Figure 5.1) based on a compilation of our 

qualitative findings and an extensive review of the literature. After that, the domains of 

the constructs were specified; and a sample of items that could be used for measurement 

purposes were gathered. Whenever possible, the researcher relied on existing scales in 

prior works. For the openness competence construct in particular, we verified the 

appropriateness of the assumed direction of causality ï i.e., whether the construct is 

formative or reflective ï in accordance with the decision rules proposed by Jarvis et al. 

(2003, p. 203). The measurement items of all constructs can be found in Table 5.1 and 

Table 5.2. 

5.3.1 Service innovation success 

This study proposes that service innovation success should be measured regarding 

two main aspects; namely financial success and non-financial success. Items from 

Avlonitis et al.ôs (2001) measurement scale on new service performance were employed. 

Respondents were asked about their perception of whether the new service achieves initial 

financial and non-financial success objectives, on a seven-point scale, anchored at 1 = 

ñstrongly disagreeò to 7 = ñstrongly agreeò, with no N/A option. A total of 11 items were 

used to measure this construct, of which six of them concern financial success and the 

other five items measure non-financial elements of success.  
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5.3.2 Market uncertainty reduction 

This construct was measured by scales from Lievens and Moenaertôs (2000) 

measurement of innovative uncertainty. Five items were employed to assess the extent to 

which the FFE team possesses important information about competitors, customerôs 

needs and the market. Measured on a seven-point scale, this semantic differential-type 

scale asked the respondents to evaluate how well they and other project members were 

informed about market information by the end of the FFE phase. The value 1 equalled 

ñno knowledge existed for that subjectò, whereas the value 7 represented ñwe knew 

everything we had to knowò. 

5.3.3 Technical uncertainty reduction 

Similar to the previous construct, six measurement items from Lievens and 

Moenaert (2000) were used to measure how well the front-end team was informed about 

information on technology and available resources. This semantic differential-type scale 

had seven choices ranging from 1 which was anchored with ñno knowledge existed for 

that subjectò to 7 which meant ñwe knew everything we had to knowò. 

5.3.4 Openness competence 

The current study conceptualised openness competence (OPENNESS) as a 

reflective-formative type hierarchical component model (Hair et al., 2014) (see Figure 

5.2). Therefore, Jarvis et al.ôs (2003) four conceptual criteria were employed to determine 

whether a construct should be modelled as formative or reflective. The first criterion 

involves the direction of causality between the first-order constructs and the second-order 

construct. In order to identify core processes that constitute the nature of openness 

competence in the FFE of innovation, the researcher referred to the findings of the case 

study and the relevant literature. The four key dimensions of openness competence are 

searching capability (SEARCH), coordination capability (COOR), collective mind 
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(CMIND) and absorptive capacity (AB_CAP). We argue that openness competence is a 

composite of these four components, and changes in the components would lead to 

changes in the underlying meaning of the construct. We also believe that it would make 

more sense to hypothesise that if a front-end team possesses the four components, it is 

likely to have higher levels of openness competence, rather than saying that the team has 

the four components because it possesses openness competence. 

The second criterion relates to the interchangeability of the first-order constructs. 

The four components are not interchangeable since they do not share a common theme. 

Each of the four capabilities represents distinct aspects of openness competence, thus 

dropping one of these components is likely to alter the conceptual domain of the second-

order construct. Searching and coordination capabilities may be crucial for external 

knowledge searching and inter-organisation partnership during the FFE phase, 

respectively. Further, collective mind and absorptive capacity are posited as structural 

antecedents of the development teamôs ability to open up their front-end process 

efficiently and effectively. 

Thirdly, according to Jarvis et al.ôs (2003) criteria, questions about co-variation 

among the first-order constructs should be considered. We argue that the four components 

of openness competence do not necessarily co-vary with each other. To give an example, 

a front-end team may improve its coordination capability by putting in a lot of effort and 

resources, such as a new IT or a designated contact person, to facilitate seamless 

communication and collaboration with their partners. However, this does not necessarily 

mean that the teamôs ability to recognise the value of new, external information, and to 

assimilate and apply it (i.e., absorptive capacity) will be improved as well. 

Finally, the fourth criterion concerns whether the lower-order components are 

expected to have the same antecedents and consequences or not. Although the four lower-
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order components may share similar antecedents and consequences, we would argue that 

this is not always the case. For example, investment in knowledge management systems 

may help improve the development teamôs absorptive capacity and searching capability. 

This, however, does not necessarily lead to improvements in the teamôs ability to 

coordinate and share a collective mind. 

 

Figure 5.2: Conceptual representation of a hierarchical component model for openness 

competence 

In terms of measurement, existing reflective-type scales were adopted for all four 

first-order constructs. For each of the four dimensions of openness competence, the 

selected items all shared common themes and were interchangeable, but not across the 

four first-order components. Every single item measuring the four dimensions was 

measured using a seven-point Likert scale with no N/A option. The options for all of the 

items were anchored from 1 equals ñstrongly disagreeò, to 7, labelled as ñstrongly agreeò. 

The measure of searching capability was developed based on the organizational 

learning capability (OLC) measurement scales from Alegre and Chiva (2008). A three-



181 

 

item Likert scale measuring the ñinteraction with the external environmentò dimension of 

the OLC was adopted. The respondents were asked about the extent to which the 

development team engaged in external knowledge searching during the FFE, and the 

sharing procedures or activities that took place during the FFE phase. Coordination 

capability was measured by a five-item Likert scale from Ettlie and Pavlou (2006). The 

items captured how well the front-end team members managed their knowledge, expertise 

and resources, synchronised tasks with, and allocated information, time, and resources to 

their innovation partners. The absorptive capacity dimension was captured with three 

items from Chen et al. (2009b). The questions focused on a development teamôs ability 

to effectively acquire and utilize external and internal knowledge that affects its ability to 

develop and commercialise new services. The final dimension, collective mind, was 

measured using three items from Ettlie and Pavlou (2006). The measurement scales were 

based on Weick and Robertsôs (1993) theoretical description of collective mind consisting 

of three core elements, namely contribution, representation and subordination. 

5.3.5 IT capability 

The measurement scales for the IT capability construct focused on assessing the 

extent to which generic IT tools and functionalities were effectively used by the 

development team to facilitate external searches, communication, and collaborative 

working in the FFE phase. Specifically, how well they performed their tasks with the help 

of IT. However, it must be stressed that the scales focused only on the effectiveness of 

the use of the IT in the actual execution of specific openness activities, and not on the 

quality of the IT tools in general. IT capability was measured by five items from Menor 

and Roth (2007), on a seven-point Likert scale, anchored at 1 equals ñstrongly disagreeò, 

to 7, labelled as ñstrongly agreeò. 
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5.3.6 Control variables 

To improve the internal validity of this study, several factors that the literature has 

been previously suggested to affect innovation success were included in this study. The 

first control variable is the óyears of experienceô of the respondent. Next, the óexperience 

of the project teamô was measured in terms of the front-end team membersô average 

number of years of experience in IT development. The first two were included since it 

was suggested that decision-makers who have experience with the subject matter are more 

effective when making relatively unprogrammed decisions (Perkins & Rao, 1990). The 

next factor concerns óinnovativenessô as prior studies have suggested that the 

development of innovations with different level of innovativeness requires different front-

end approaches (Reid & De Brentani, 2004; Verworn, 2009; Verworn et al., 2008). 

Further, studies that do not concern the different degrees of newness of innovations may 

be biased (Menor et al., 2002). This variable was measured by two items from de Brentani 

(2001) on market and technological newness. Respondents were asked to rate the 

questions by using a seven-point Likert scale. The options ranged from 1 to 7, where 1 

equals ñstrongly disagreeò and 7 equals ñstrongly agreeò. Next, firmsô ability to innovate 

is even more vital to success in a turbulent environment (Pavlou & El Sawy, 2006; Van 

Riel et al., 2004). The model thus includes ócompetitive intensityô which is measured in 

terms of the number of serious competitors as perceived by the respondent (Love et al., 

2011). The final factor is ófirm sizeô, which is often cited as being associated with 

innovation performance (Camisón-Zornoza et al., 2004; Damanpour, 1996). Firm size 

was measured in terms of the number of the innovating firmôs employees. However, due 

to the high skewness value of the variable, we used a logarithm of the number of 

employees in PLS-SEM estimations. 

The next section provides an in-depth description of the execution of the data 

collection and analysis of the second phase.   
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Table 5.1: Indicators measuring the key constructs and their description 

Construct Indicator Description 

Openness 

Competence 

(OPENNESS)  

2nd order construct, measured using repeated items of searching capability, 

coordination capability, collective mind and absorptive capacity. 

Searching 

Capability 

(SEARCH) 

search1 - It was part of the work in the predevelopment phase to collect, bring 

back, and report information about what is going on outside the company. 

search2 - There were systems and procedures for receiving, collating and 

sharing information from outside the company. 

search3 - In the predevelopment phase, the team members were encouraged 

to interact with the environment: competitors, customers, technological 

institutes, universities, suppliers, etc. 

Coordination 

Capability 

(COOR) 

In the predevelopment phase of this project, é 

coor1 - We ensured that the output of our work (knowledge, expertise, 

resources) is of a form useful to our partners. 

coor2 - We ensured that the output of our work is available to our external 

partners when needed (at the right time). 

coor3 - We ensured that the output of our work is synchronised with the work 

of our external partners. 

coor4 - We ensured that the output of our work is available to our partners 

where it is needed (at the right place). 

coor5 - We ensured an appropriate allocation of resources (e.g., information, 

time, reports) with our external partner. 

Collective 

Mind (CMIND) 

In the predevelopment phase of this project, é 

cmind1 - Members from both inside and outside of the firm make their 

contributions to the joint outcome with attention and care. 

cmind2 - Members from both inside and outside of the firm have a global 

perspective of each otherôs tasks and responsibilities. 

cmind3 - Members from both inside and outside of the firm carefully interrelate 

actions to each other to maximize joint performance. 

Absorptive 

Capacity 

(AB_CAP) 

In the predevelopment phase of this project, é 

ab_cap1 - We were able to apply new external knowledge commercially and 

invent new service product or process. 

ab_cap2 - We were able to understand, analyse and interpret information from 

external sources. 

ab_cap3 - We could successfully combine existing knowledge with the newly 

acquired and assimilated knowledge. 
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Table 5.2: Indicators measuring the key constructs and their description (Cont.) 

Construct Indicator Description 

IT Capability 

(IT_CAP) 

IT_cap1 - IT was used to speed up the process of developing the new service 

concept. 

IT_cap2 - IT was used to identify and diagnose customer needs in the 

predevelopment phase. 

IT_cap3 - IT was used to share information that coordinates activities in the 

predevelopment phase. 

IT_cap4 - Communication flow within the new service development project 

groups was facilitated through IT-based channels. 

IT_cap5 - Our predevelopment team utilised technology to facilitate the flow of 

information to people participating in the new service development process. 

Market 

Uncertainty 

Reduction 

(MKT_ 

UNCER_RED) 

Shown below are some items concerning market information available during 

the predevelopment phase. Indicate for each item how well you and other 

project members were informed by the end of the predevelopment phase. 

mkt_uncer1 - The customerôs needs (user requirements) 

mkt_uncer2 - The potential market 

mkt_uncer3 - The buyer behaviour of the potential customer 

mkt_uncer4 - The marketing strategy of the competition 

mkt_uncer5 - The technological strategy of the competition 

Technical 

Uncertainty 

Reduction 

(TECH_ 

UNCER_RED) 

Shown below are some items concerning technical information available during 

the predevelopment phase. Indicate for each item how well you and other 

project members were informed by the end of the predevelopment phase. 

tech_uncer1 - The quality of the applied technologies (e.g., information 

technologies) 

tech_uncer2 - The user-friendliness of the technologies 

tech_uncer3 - The cost-efficiency of the technologies 

tech_uncer4 - The required R&D strategy for this project 

tech_uncer5 - The required technological support for this project 

tech_uncer6 - The required personnel for this project 

Financial 

Success 

(FIN_SUC) 

fin_suc1 - The new service was profitable. 

fin_suc2 - Total sales of the service were high. 

fin_suc3 - The new service had a large market share. 

fin_suc4 - The new service exceeded its profit objectives. 

fin_suc5 - The new service exceeded its sales objectives. 

fin_suc6 - The new service exceeded its market share objectives. 
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Non-financial 

Success 

(NONFIN_SUC) 

nonfin_suc1 - The new service had a positive impact on the companyôs 

perceived image. 

nonfin_suc2 - The new service improved the loyalty of the companyôs existing 

customers. 

nonfin_suc3 - The introduction of the new service enhanced the profitability of 

other company products. 

nonfin_suc4 - The new service attracted a significant number of new 

customers to the company. 

nonfin_suc5 - The new service gave to the company an important competitive 

advantage. 

5.4 The Survey 

5.4.1 Data collection 

The main data collection method of the current phase is a large-scale survey of 

project managers in Thai IT service provider firms. The sampling frame of this study was 

a list of IT service providers from the Department of Business Development of Thailandôs 

business data warehouse. The database was filtered by three criteria: (1) the firmôs 

business description (i.e., the target businesses were ñsoftware package providersò, 

ñwebsite design and networking servicesò and ñsoftware consultanciesò), (2) the firmôs 

assets are more than 2,000,000 Baht (~40,000 GBP) and (3) the firmôs headquarters are 

in Bangkok. As a consequence, we obtained a list of 598 companies from the database. 

From this list, we randomly selected 200 firms as our samples. However, we were unable 

to reach 56 firms due to out-of-date contact information. HR managers of 144 firms were 

contacted by phone asking for their participation. A total of 83 firms agreed to take part 

in this study. The process of gaining access took approximately one month.  

The target respondents of the survey are project managers who had recently 

participated in the FFE of an IT-based service innovation project. While data from 

different perspectives (e.g., executives, project managers and senior developers) would 

produce a richer picture of the FFE, collecting multiple responses from the same project 
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would prove very challenging given the intention to test the model through quantitative 

analysis. Furthermore, in the interviews in the case study phase, we perceived that 

executives tended to focus mainly on the marketing side of the projects (e.g., marketing 

strategy, commercialisation, sales, etc.), while senior developers are likely to possess only 

information associated with the technical side of the project (e.g., technologies being 

employed, performance specifications, timelines, etc.). Projects managers, however, 

seemed to be in the middle of these two constituencies. Project managers know about 

both the market and technical sides of the projects and are thus, arguably, the most 

appropriate source of information regarding market and technical uncertainty reduction 

during the FFE. Moreover, concerning the two success measures, we observed that 

executives seemed to be concerned about the performance of a portfolio of projects, 

whereas developers focused on the performance of a particular phase of a project, while 

project managers seemed to possess knowledge about the outcomes at a project level.  

 The HR managers who were willing to participate were requested to act as a 

gatekeeper, being responsible for the distribution and collection of the questionnaires. 

The number of copies of the questionnaire that were sent ranged from 1 to 5 depending 

on the number of project managers the firm had. The number was suggested by the 

gatekeeper. A total of 294 paper questionnaires were delivered to 64 participating 

gatekeepers. The other 19 firms either asked for the link to the online version of the 

questionnaire or for an electronic copy of the questionnaire to be sent via email. Two 

weeks after the questionnaires were delivered, we contacted the gatekeepers in order to 

ask for the return of completed questionnaires, as well as to remind them about the 

importance of the study and their contributions. Two more reminder calls, one week apart, 

were made to those who had yet to return the questionnaires. The process started in May 

2014 and ended in August 2014.  








































































































































































































































